
 

 

 
 

Fairfield 

Water Treatment Plant 

 

Operation & Maintenance Manual 

0400 Sludge Treatment 

 

0400 Sludge Treatment 

Operation Manual 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1 of 3168

049453
Typewritten Text
Volume 9 of 10



System climate control

Climate 
control for 
the future
Holistic process protection 

 R

Including new generation

of fa
n-and-filter units
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2  Rittal system climate control

 

New power, new prospects

 

Climate control for the future

 

Rittal system climate control offers holistic process 

protection. 

This includes the cooling of sensitive electronics in enclo-

sures and cases for industrial process control, as well as 

server and network technology, regardless of the respec-

tive ambient conditions. 

The centralised cooling of liquids for requirement-oriented 

process and machine cooling is another key area. Perfect 

interface technology and system integration offer new 

prospects.

Innovations that set new standards:

TopTherm components for greater effectiveness with 

Rittal platform-based strategy.

Cooling units Heat exchangers

Cooling unit

Roof-mounted fans

Recooling 
systems

Roof ventilation
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3Rittal system climate control

 

Cooling units from page 24

 

Cooling units 26
Climate controlled enclosures 28
Roof-mounted cooling units 46
Wall-mounted cooling units 54

 

Recooling systems from page 76

 

Recooling systems 78
Power Cooling System PCS 101

 

Heat exchangers from page 104

 

Air/water heat exchangers 106
Air/air heat exchangers 118

 

Fan-and-filter units from page 130

 

Fan-and-filter units 132

 

Climate control 

 

tailored to enclosures from page 144

 

Climate control tailored to enclosures 146
Fan systems 154
Geothermal heat exchanger 158
Outdoor climate control 160

 

Heaters from page 162

 

Heaters 164

 

Accessories / service from page 168

 

Accessories 170

 

Cooling units keep the 
enclosure internal temper-
ature at a constant level, 
even to below room tem-
perature. 
Separate circuits prevent 
the ingress of dust into the 
enclosure. 

Recooling systems can be 
used in all situations where 
a high cooling load is 
required. In process and 
machine cooling, in media 
cooling, and for cooling 
enclosures (via heat 
exchangers).

Air/water heat exchangers 
effectively dissipate high 
heat losses in confined 
spaces.
Air/air heat exchangers 
use the external tempera-
ture for cooling. 

Fan-and-filter units utilize 
the ambient air for direct 
cooling of the enclosure 
interior.

Complete solutions in all 
areas of climate control, 
thanks to our comprehen-
sive range of system 
accessories. 

Rack-mounted cooling 
units and fans facilitate 
direct cooling of electron-
ics by mounting in the 
482.6 mm (19˝) level.

Heaters evectively prevent 
the formation of hazardous 
condensation.

More information, more 
assistance, more details. 

 

Calculation basis 186
Index 192
Rittal international 195
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4 Rittal system climate control

 

Our achievements are your advantages

 

The Rittal value-added package

 

In choosing Rittal, you are making the right decision. 

We meet all your requirements in terms of flexibility, 

security, cost-cutting and problem-solving expertise.

Everything is spot-on: the platform, the range, the timing, 

the planning, the quality and the security. 

 

We address worldwide market requirements, combine them 

at our headquarters in Herborn, develop and test at our 

own accredited laboratories, and offer innovative, market-

mature, cost-effective solutions. 
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5Rittal system climate control

 

Solution diversity 
through system 
platforms

 

Our successful platform strat-
egy forms the basis for our 
comprehensive standard 
range. Perfect solutions for 
various applications and to 
suit individual customer 
requirements are configured 
cost-effectively from mass 
production.

 

Pre-configuration 
saves time

 

Rittal products are perfectly 
prepared for immediate use. 
This saves assembly and 
ordering time, as well as 
warehousing costs. Fast 
assembly of system acces-
sories is an added bonus. 

 

Complete, thanks to 
system integration

 

You tell us your requirements, 
and we supply you with an 
individual complete solution. 
e.g. with coordinated climate 
control, power supply and 
security management up to 
system integration Level 4. 
All from Rittal, all from a single 
source.

 

Global proximity 
with a local 
presence

 

Our experiences of interna-
tional markets and the global 
availability of our products 
and services lead to holistic 
customer solutions. 

 

Secure your 
competitive lead 
with a quality 
advantage

 

International approvals and 
our own accredited labora-
tories – the result? 
A guaranteed standard of 
quality available to customers 
worldwide. 

 

Perfect solutions 
through planning 
expertise

 

Rittal’s expert advisers know 
their stuff – be it EMC protec-
tion, earthquake protection, 
climate control or electronic 
components, all technical 
questions relating to a 
respective customer require-
ment are expertly answered. 

 

Eliminate the risks 
with a security 
advantage

 

Cut operating costs and 
administration, and ensure 
simple monitoring of all 
security-relevant parameters 
with comprehensive rack 
security concepts: climate 
control, power management, 
access control.

 

Benefit from our 
product portfolio

 

Rittal offers a wide range of 
specialist solutions available 
off the shelf for immediate 
delivery, for all segments of 
the market. Documented in 
the latest Rittal catalogue.
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6 Rittal system climate control

 

To be successful, you need the right climate

 

And the right concept for every market segment

 

The individual solution requirements are as diverse as our 

customers’ businesses. Irrespective of the industry and its 

specific ambient conditions, whether for individual 

machines or entire plants, for indoor or outdoor use, 

you can select the right solution to suit your requirements. 

All with comprehensive Rittal system climate control. 

 

In addition to conventional industrial application areas, our 

range also covers the specific requirements of transport 

technology, medical technology and communications 

technology. 
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7

 

Innovative solutions 
are the trademark of 
our expertise: e.g. 
cooling units to the 
NEMA design for 
exceptional protec-
tion requirements, or 
liquid-based climate 
control concepts for 
high-performance 
computer systems. 
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8 Rittal system climate control

 

Your requirements are holistic – so are our solutions

 

The modular principle

 

Rittal offers its customers a particularly high level of bene-

fits, thanks to partnership-oriented solutions based on an 

holistic approach. Requirement-oriented, perfect and cost-

effective, we offer individuality on the basis of mass-

produced system platforms. 

 

We adopt an holistic approach to packaging and process 

protection. 

The rack system provides the basis, with a diverse choice 

of interior fittings and specialist electronic components. 

Customised climate control is the crucial safety factor here, 

including regulation and monitoring of all safety-relevant 

parameters. 
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9

 

The correct climate 
helps to avoid plant 
stoppage and pro-
duction downtime. 
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10 Rittal system climate control

 

You have questions – we have the answers

 

Comprehensive expertise

 

Top quality, reasonable prices, highly effective operating 

ratios and environmentally-friendly – that’s Rittal system 

climate control. These convincing criteria originate from a 

broad base: A consistent orientation towards customer 

requirements, competent development teams, a platform-

based strategy, and state-of-the-art production techniques. 

Solutions by people, for people. These arise from our con-

versations with customers, our decades of development 

expertise, and our highly skilled staff. 
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11

 

Optimum perform-
ance based on 
customer-oriented 
development and 
uncompromising 
laboratory tests: 
Rittal is a member 
of the CDTP (Client 
Data Test Program). 
Our certified laborato-
ries are also available 
to leading institutes 
and other companies. 

The approvals for the 
individual products 
can be found on the 
following overview 
pages. 
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12 Rittal system climate control

 

Wherever you are based, we are close at hand

 

Rittal for global players

 

Always close at hand: Our services, our product ranges, 

and of course our system climate control. 44 subsidiaries 

and more than 70 agents ensure market-specific, personal-

ised local customer support. By addressing the require-

ments of every individual customer, we create the basis for 

a successful global partnership.

Rittal’s headquarters in Herborn are a melting pot for 

outstanding ideas from all the world’s markets. These are 

implemented in four climate control production sites to 

ensure market proximity. Specific services for system 

climate control are provided worldwide at over 100 loca-

tions, from maintenance contracts through to technical 

customer support. International climate control service 

hotline: +49(0)2664 913677

 

Springfield (USA)Rennerod (Germany) Bangalore (India)

 

A

 

rgentina

 

H

 

ong Kong Portugal

Australia Hungary

 

Q

 

atar

Austria

 

I

 

celand

 

R

 

omania

 

B

 

ahrain India Russia

Belarusse Indonesia

 

S

 

audi Arabia

Belgium Ireland Singapore

Bosnia-Herzegovina Israel Slovakian Republic

Brazil Italy Slovenia

Bulgaria

 

J

 

apan South Africa

 

C

 

anada Jordan South Korea

Chile

 

K

 

uwait Spain

China

 

L

 

ebanon Sweden

Columbia Lithuania Switzerland

Costa Rica Luxembourg Syria

Croatia

 

M

 

acedonia

 

T

 

aiwan

Cyprus Malaysia Thailand

Czech Republic Mexico Turkey

 

D

 

enmark Morocco

 

U

 

K

Dubai

 

N

 

etherlands Ukraine

Egypt New Zealand USA

 

F

 

inland Norway Uzbekistan

France

 

O

 

man

 

V

 

enezuela

 

G

 

ermany

 

P

 

eru Vietnam

Greece Philippines

 

Y

 

emen

Guatemala Poland Yugoslavia

 

International production sites for climate control components
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Shanghai (China)
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14 Rittal system climate control

 

Climate controlled enclosure KTS

 

Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

1100 W

600 x 1800 x 700 230,
50/60

 

8687.100

 

● ● ● ●

 

30
600 x 2000 x 700

 

8607.100

 

● ● ● ●

 

30
600 x 1800 x 700 400, 2~,

50/60

 

8687.840

 

● ● ● ●

 

30
600 x 2000 x 700

 

8607.840

 

● ● ● ●

 

30

1500 W

800 x 1800 x 700 230, 
50/60

 

8887.150

 

● ● ● ● ●

 

30
800 x 2000 x 700

 

8807.100

 

● ● ● ● ●

 

30
800 x 1800 x 700 400, 2~,

50/60

 

8887.140

 

● ● ● ● ●

 

30
800 x 2000 x 700

 

8807.140

 

● ● ● ● ●

 

30

2000 W
1200 x 1800 x 700

230, 
50/60

 

8287.170

 

● ● ●

 

32

 

8807.180

 

● ● ●

 

32

1200 x 2000 x 700

 

8207.170

 

● ● ●

 

32

 

8207.180

 

● ● ●

 

32

2500 W
1200 x 1800 x 700 400, 3~,

50/60

 

8807.260

 

●

 

32
1200 x 2000 x 700

 

8807.250

 

●

 

32

 

Climate control doors for single-door TS 8 enclosures with thermostat 

 

Useful 
cooling 
output

For enclosure 
dimensions 
W x H mm

Voltage 
V, Hz

 

Model No. SK

 

Approvals
Page

UL CUL DIN GS CE

1100 W

600 x 1800 230, 
50/60

 

3306.880

 

● ● ● ●

 

34
600 x 2000

 

3306.800

 

● ● ● ●

 

34
600 x 1800 400, 2~,

50/60

 

3306.884

 

● ● ● ●

 

34
600 x 2000

 

3306.840

 

● ● ● ●

 

34

1500 W

600 x 1800 230, 
50/60

 

3307.880

 

●

 

34
600 x 2000

 

3307.800

 

●

 

34
600 x 1800 400, 2~,

50/60

 

3307.890

 

●

 

34
600 x 2000

 

3307.840

 

●

 

34
800 x 1800 230,

50/60

 

3308.880

 

● ● ● ● ●

 

36
800 x 2000

 

3308.800

 

● ● ● ● ●

 

36
800 x 1800 400, 2~,

50/60

 

3308.884

 

● ● ● ● ●

 

36
800 x 2000

 

3308.840

 

● ● ● ● ●

 

36

2000 W

600 x 1800 230,
50/60

 

3309.880

 

● ● ●

 

34
600 x 2000

 

3309.800

 

● ● ●

 

34
600 x 1800 400, 2~,

50/60

 

3309.884

 

● ● ●

 

34
600 x 2000

 

3309.840

 

● ● ●

 

34

2500 W
600 x 1800 400, 3~,

50/60

 

3310.880

 

●

 

34
600 x 2000

 

3310.800

 

●

 

34
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15Rittal system climate control

 

Product overview

 

Climate control doors for two-door TS 8 enclosures 

 

Useful 
cooling 
output

For enclosure 
dimensions
W x H mm

Voltage 
V, Hz

Device 
position

 

Model No. SK

 

Approvals
Pagewith 

thermostat
with 

microcontroller UL CUL DIN GS CE

1100 W

1200 x 1800
230

right

 

3306.250 3306.550

 

● ● ●

 

40
400, 2~

 

3306.450 3306.650

 

● ● ●

 

40

1200 x 2000
230

 

3306.210 3306.510 ● ● ● 40
400, 2~ 3306.410 3306.610 ● ● ● 40

1200 x 1800
230

left

3306.270 3306.570 ● ● ● 40
400, 2~ 3306.470 3306.670 ● ● ● 40

1200 x 2000
230 3306.230 3306.530 ● ● ● 40

400, 2~ 3306.430 3306.630 ● ● ● 40

1500 W

1200 x 1800
230

right

3307.250 3307.550 ● 40
400, 2~ 3307.450 3307.650 ● 40

1200 x 2000
230 3307.210 3307.510 ● 40

400, 2~ 3307.410 3307.610 ● 40

1200 x 1800
230

left

3307.270 3307.570 ● 40
400, 2~ 3307.470 3307.670 ● 40

1200 x 2000
230 3307.230 3307.530 ● 40

400, 2~ 3307.430 3307.630 ● 40

2000 W

1200 x 1800
230

right

3309.170 3309.570 ● ● ● 42
400, 2~ 3309.470 3309.670 ● 42

1200 x 2000
230 3309.120 3309.520 ● ● ● 42

400, 2~ 3309.420 3309.620 ● 42

1200 x 1800
230

left

3309.210 3309.510 ● ● ● 42
400, 2~ 3309.410 3309.610 ● 42

1200 x 2000
230 3309.140 3309.530 ● ● ● 42

400, 2~ 3309.440 3309.640 ● 42

2500 W

1200 x 1800
400, 3~ right

3310.250 3310.650 ● 42
1200 x 2000 3310.230 3310.630 ● 42
1200 x 1800

400, 3~ left
3310.150 3310.550 ● 42

1200 x 2000 3310.130 3310.530 ● 42

Climate control doors for single-door TS 8 enclosures with microcontroller 
Useful 
cooling 
output

For enclosure 
dimensions 
W x H mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

1100 W

600 x 1800 230, 
50/60

3306.580 ● ● ● 34
600 x 2000 3306.500 ● ● ● 34
600 x 1800 400, 2~,

50/60
3306.590 ● ● ● 34

600 x 2000 3306.540 ● ● ● 34

1500 W

600 x 1800 230, 
50/60

3307.580 ● 34
600 x 2000 3307.500 ● 34
600 x 1800 400, 2~,

50/60
3307.590 ● 34

600 x 2000 3307.540 ● 34
800 x 1800 230,

50/60
3308.580 ● ● ● 36

800 x 2000 3308.500 ● ● ● 36
800 x 1800 400, 2~,

50/60
3308.590 ● ● ● 36

800 x 2000 3308.540 ● ● ● 36

2000 W

600 x 1800 230,
50/60

3309.580 ● ● ● 38
600 x 2000 3309.500 ● ● ● 38
600 x 1800 400, 2~,

50/60
3309.590 ● 38

600 x 2000 3309.540 ● 38

2500 W
600 x 1800 400, 3~,

50/60
3310.580 ● 38

600 x 2000 3310.500 ● 38
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16 Rittal system climate control

TopTherm roof-mounted cooling units
Useful 
cooling 
output

For enclosure 
dimensions 

W x H x D mm
Voltage V, Hz

Model No. SK Approvals
Pagewith Basic 

controller
with Comfort 

controller UL CUL DIN GS CE

500 W 595 x 415 x 375
230, 50/60 3382.100 3382.500 ● ● ● 48
115, 50/60 3382.110 3382.510 ● ● ● 48

1000 W 595 x 415 x 475
230, 50/60 3383.100 3383.500 ● ● ● 48
115, 50/60 3383.110 3383.510 ● ● ● 48

400, 2~, 50/60 3383.140 3383.540 ● ● ● 48

1500 W 595 x 415 x 475
230, 50/60 3384.100 3384.500 ● ● ● 50
115, 50/60 3384.110 3384.510 ● ● ● 50

400, 2~, 50/60 3384.140 3384.540 ● ● ● 50

2000 W 595 x 415 x 475
230, 50/60 3385.100 3385.500 ● ● ● 50
115, 50/60 3385.110 3385.510 ● ● ● 50

400, 2~, 50/60 3385.140 3385.540 ● ● ● 50

3000 W 795 x 470 x 580 400, 3~, 50
460, 3~, 60 3386.140 3386.540 ● ● ● 52

4000 W 795 x 470 x 580 400, 3~, 50
460, 3~, 60 3387.140 3387.540 ● ● ● 52

Wall-mounted cooling units, VIP small cooling units 
Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

225 W 526 x 353.5 x 105 230, 50/60
3201.100 ● ● ● 56
3202.100 ● ● ● 56

Roof-mounted cooling units
Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

1100 W 598 x 415 x 510
115, 50/60 3273.515 ● 68
230, 50/60 3273.500 ● 68

Climate control side panels for TS
Useful 
cooling 
output

For enclosure
dimensions
W x H mm

Voltage
 V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

1100 W

1800 x 600 230, 
50/60

3331.116 ● 44
2000 x 600 3331.316 ● 44
1800 x 600 400, 2~,

50/60
3331.140 ● 44

2000 x 600 3331.340 ● 44

1400 W

1800 x 600 230, 
50/60

3331.216 ● 44
2000 x 600 3331.416 ● 44
1800 x 600 400, 2~,

50/60
3331.240 ● 44

2000 x 600 3331.440 ● 44
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17Rittal system climate control

Product overview

TopTherm roof-mounted cooling units, stainless steel
Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage
 V, Hz

Model No. SK Approvals
Pagewith Basic 

controller
with Comfort 

controller UL CUL DIN GS CE

500 W 595 x 415 x 375
230, 50/60 3382.200 3382.600 ● ● ● 74
115, 50/60 3382.210 3382.610 ● ● ● 74

1000 W 595 x 415 x 475
230, 50/60 3383.200 3383.600 ● ● ● 74
115, 50/60 3383.210 3383.610 ● ● ● 74

400, 2~, 50/60 3383.240 3383.640 ● ● ● 74

1500 W 595 x 415 x 475
230, 50/60 3384.200 3384.600 ● ● ● 74
115, 50/60 3384.210 3384.610 ● ● ● 74

400, 2~, 50/60 3384.240 3384.640 ● ● ● 74

2000 W 595 x 415 x 475
230, 50/60 3385.200 3385.600 ● ● ● 74
115, 50/60 3385.210 3385.610 ● ● ● 74

400, 2~, 50/60 3385.240 3385.640 ● ● ● 74

3000 W 795 x 470 x 580 400, 3~, 50
460, 3~, 60 3386.240 3386.640 ● ● ● 74

4000 W 795 x 470 x 580 400, 3~, 50
460, 3~, 60 3387.240 3387.640 ● ● ● 74

TopTherm wall-mounted cooling units
Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz

Model No. SK Approvals
Pagewith Basic 

controller
with Comfort 

controller UL CUL DIN GS CE

300 W 280 x 550 x 140
230, 50/60 3302.100 ● ● ● 58

115, 60 3302.110 ● ● ● 58

500 W 280 x 550 x 200
230, 50/60 3303.100 3303.500 ● ● ● 58

115, 60 3303.110 3303.510 ● ● ● 58

1000 W 400 x 950 x 260

230, 50/60 3304.100 3304.500 ● ● ● 60
115, 50/60 3304.110 3304.510 ● ● ● 60
400, 3~, 50
460, 3~, 60 3304.140 3304.540 ● ● ● 60

1500 W 400 x 950 x 260

230, 50/60 3305.100 3305.500 ● ● ● 60
115, 50/60 3305.110 3305.510 ● ● ● 60
400, 3~, 50
460, 3~, 60 3305.140 3305.540 ● ● ● 60

2000 W 400 x 1580 x 290

230, 50/60 3328.100 3328.500 ● ● ● 62
115, 50/60 3328.110 3328.510 ● ● ● 62
400, 3~, 50
460, 3~, 60 3328.140 3328.540 ● ● ● 62

2500 W 400 x 1580 x 290

230, 50/60 3329.100 3329.500 ● ● ● 62
115, 50/60 3329.110 3329.510 ● ● ● 62
400, 3~, 50
460, 3~, 60 3329.140 3329.540 ● ● ● 62

4000 W 500 x 1580 x 340 400, 3~, 50
460, 3~, 60 3332.140 3332.540 ● ● ● 64

Wall-mounted cooling units
Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz

Model No. SK Approvals
Pagewith 

thermostat
with 

microcontroller UL CUL DIN GS CE

1400 W 460 x 1575 x 132
230, 50/60

3255.100 ● ● ● ● ● 66
3255.500 ● ● ● 66

400, 2~,
50/60

3255.140 ● ● ● 66
3255.540 ● ● ● 66
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18 Rittal system climate control

Wall-mounted cooling units NEMA 4x 
Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz

Model No. SK Approvals
Pagewith Basic 

controller
with Comfort 

controller UL CUL DIN GS CE

500 W 280 x 550 x 200
230, 50/60 3303.104 3303.504 ● ● ● 70
115, 50/60 3303.114 3303.514 ● ● ● 70

1000 W 400 x 950 x 260

230, 50/60 3304.104 3304.504 ● 70
115, 50/60 3304.114 3304.514 ● 70
400, 3~, 50
460, 3~, 60 3304.144 3304.544 ● 70

1500 W 400 x 950 x 260

230, 50/60 3305.104 3305.504 ● 72
115, 50/60 3305.114 3305.514 ● 72
400, 3~, 50
460, 3~, 60 3305.144 3305.544 ● 72

2000 W 400 x 1580 x 290

230, 50/60 3328.104 3328.504 ● 72
115, 50/60 3328.114 3328.514 ● 72
400, 3~, 50
460, 3~, 60 3328.144 3328.544 ● 72

2500 W 400 x 1580 x 290

230, 50/60 3329.104 3329.504 ● 72
115, 50/60 3329.114 3329.514 ● 72
400, 3~, 50
460, 3~, 60 3329.144 3329.544 ● 72

Mini-recooling systems

Cooling 
output

Dimensions 
W x H x D 

mm

Voltage
V, Hz

Model No. SK Approvals
Page

Roof-mounted Wall-mounted UL CUL DIN GS CE

1000 W 400 x 950 x 310 400, 3~, 50/60 3360.100 ● 84
2500 W 400 x 1580 x 290 400, 3~, 50/60 3360.250 ● 84
4000 W 500 x 1580 x 340 400, 3~, 50/60 3360.400 ● 84

960 W 600 x 400 x 430 230, 50/60
3318.600 ● 80
3318.610 ● 80

1490 W 600 x 400 x 430 230, 50/60
3319.600 ● 80
3319.610 ● 80

3000 W 600 x 680 x 625 400, 3~, 50/60 3320.600 ● 82
4500 W 600 x 680 x 625 400, 3~, 50/60 3334.600 ● 82

TopTherm wall-mounted cooling units, stainless steel
Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz

Model No. SK Approvals
Pagewith Basic 

controller
with Comfort 

controller UL CUL DIN GS CE

300 W 280 x 550 x 140
230, 50/60 3302.200 ● ● ● 74

115, 60 3302.210 ● ● ● 74

500 W 280 x 550 x 200
230, 50/60 3303.200 3303.600 ● ● ● 74

115, 60 3303.210 3303.610 ● ● ● 74

1000 W 400 x 950 x 260

230, 50/60 3304.200 3304.600 ● ● ● 74
115, 50/60 3304.210 3304.610 ● ● ● 74
400, 3~, 50
460, 3~, 60 3304.240 3304.640 ● ● ● 74

1500 W 400 x 950 x 260

230, 50/60 3305.200 3305.600 ● ● ● 74
115, 50/60 3305.210 3305.610 ● ● ● 74
400, 3~, 50
460, 3~, 60 3305.240 3305.640 ● ● ● 74

2000 W 400 x 1580 x 290

230, 50/60 3328.200 3328.600 ● ● ● 74
115, 50/60 3328.210 3328.610 ● ● ● 74
400, 3~, 50
460, 3~, 60 3328.240 3328.640 ● ● ● 74

2500 W 400 x 1580 x 290

230, 50/60 3329.200 3329.600 ● ● ● 74
115, 50/60 3329.210 3329.610 ● ● ● 74
400, 3~, 50
460, 3~, 60 3329.240 3329.640 ● ● ● 74

4000 W 500 x 1580 x 340 400, 3~, 50
460, 3~, 60 3332.240 3332.640 ● ● ● 74
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19Rittal system climate control

Product overview

Recooling systems in a floor standing enclosure for oil 

Cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

2550 W 485 x 965 x 650 400, 3~, 50 3337.200 ● 90
3400 W 485 x 965 x 650 400, 3~, 50 3337.300 ● 90
5150 W 595 x 1180 x 800 400, 3~, 50 3337.500 ● 90
6700 W 595 x 1180 x 800 400, 3~, 50 3337.600 ● 90
7900 W 595 x 1180 x 800 400, 3~, 50 3337.650 ● 90

10600 W 615 x 1178 x 1160 400, 3~, 50
460, 3~, 60 3337.700 ● 92

15150 W 615 x 1178 x 1160 400, 3~, 50
460, 3~, 60 3337.710 ● 92

17200 W 615 x 1178 x 1160 400, 3~, 50
460, 3~, 60 3337.720 ● 92

19250 W 715 x 1178 x 1360 400, 3~, 50
460, 3~, 60 3337.730 ● 92

21600 W 715 x 1178 x 1360 400, 3~, 50
460, 3~, 60 3337.740 ● 92

26100 W 715 x 1178 x 1360 400, 3~, 50
460, 3~, 60 3337.750 ● 92

Recooling systems in a floor standing enclosure 

Cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

2100 W 470 x 725 x 540 400, 3~, 50 3336.100 ● 86
2580 W 485 x 965 x 650 400, 3~, 50 3336.200 ● 86
3360 W 485 x 965 x 650 400, 3~, 50 3336.300 ● 86
5040 W 595 x 1180 x 800 400, 3~, 50 3336.500 ● 86
6160 W 595 x 1180 x 800 400, 3~, 50 3336.600 ● 86
7700 W 595 x 1180 x 800 400, 3~, 50 3336.650 ● 86

10000 W 615 x 1178 x 1160 400, 3~, 50
460, 3~, 60 3336.700 ● 88

14350 W 615 x 1178 x 1160 400, 3~, 50
460, 3~, 60 3336.710 ● 88

16300 W 615 x 1178 x 1160 400, 3~, 50
460, 3~, 60 3336.720 ● 88

18500 W 715 x 1178 x 1360 400, 3~, 50
460, 3~, 60 3336.730 ● 88

20900 W 715 x 1178 x 1360 400, 3~, 50
460, 3~, 60 3336.740 ● 88

25200 W 715 x 1178 x 1360 400, 3~, 50
460, 3~, 60 3336.750 ● 88

Recooling systems in the TS 8 Top enclosure system

Cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

6000 W 600 x 2000 x 600 400, 3~, 50 3335.060 ● 94
7500 W 600 x 2000 x 600 400, 3~, 50 3335.075 ● 94
10000 W 800 x 2000 x 600 400, 3~, 50 3335.100 ● 96
12000 W 800 x 2000 x 600 400, 3~, 50 3335.120 ● 96
15000 W 800 x 2000 x 600 400, 3~, 50 3335.150 ● 96
20000 W 1200 x 2000 x 600 400, 3~, 50 3335.200 ● 96
25000 W 1200 x 2000 x 600 400, 3~, 50 3335.250 ● 96
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20 Rittal system climate control

Recooling systems in an industrial enclosure 

Cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

32025 W 815 x 1400 x 1560 400, 3~, 50
460, 3~, 60 3339.100 ● 98

36225 W 815 x 1400 x 1560 400, 3~, 50
460, 3~, 60 3339.200 ● 98

66700 W 1550 x 2000 x 2500 400, 3~, 50 3339.300 ● 98
75900 W 1550 x 2000 x 2500 400, 3~, 50 3339.400 ● 98
172200 W 1630 x 2200 x 3400 400, 3~, 50 3339.500 ● 98

Air / water heat exchanger

Air / water heat exchanger as a side panel for TS 8

Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz

Model No. SK Approvals
Page

Wall-mounted Roof-mounted UL CUL DIN GS CE

650 W 200 x 500 x 100 230, 50/60 3214.100 ● 108
1100 W 298 x 520 x 135 230, 50/60 3217.100 ● ● ● 108
1300 W 200 x 950 x 100 230, 50/60 3215.100 ● 110
1700 W 380 x 825 x 105 230, 50/60 3247.100 ● ● ● 110
2650 W 400 x 950 x 200 230, 50/60 3218.104 ● 112
3500 W 400 x 950 x 200 230, 50/60 3218.100 ● ● ● 112
5000 W 450 x 1400 x 250 230, 50/60 3216.100 ● ● ● 112
1900 W 547 x 280 x 404 230, 50/60 3249.104 ● 114
2500 W 547 x 280 x 404 230, 50/60 3249.100 ● ● ● 114
4000 W 600 x 400 x 400 230, 50/60 3219.100 ● 114

Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

700 W 600 x 1800 x 95 230, 50/60 3316.180 ● 116
700 W 600 x 2000 x 95 230, 50/60 3316.200 ● 116

TopTherm heat exchangers

Specific 
thermal output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

17.5 W/K 280 x 550 x 150 230, 50/60 3126.100 ● 120
30.0 W/K 400 x 950 x 205 230, 50/60 3127.100 ● 120
45.0 W/K 400 x 950 x 225 230, 50/60 3128.100 ● 120
60.0 W/K 400 x 950 x 225 230, 50/60 3129.100 ● 120
90.0 W/K 400 x 1580 x 215 230, 50/60 3130.100 ● 122
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21Rittal system climate control

Product overview

Techline air / air heat exchangers

Specific 
thermal output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz

Model No. SK Approvals
PageWall-

mounted
Roof-

mounted UL CUL DIN GS CE

14.6 W/K 187.5 x 380 x 162.5 230, 50/60 3125.000 ● ● ● 124
18.7 W/K 187.5 x 500 x 162.5 230, 50/60 3126.000 ● ● ● 124
18.1 W/K 271.5 x 380 x 162.5 230, 50/60 3127.000 ● ● ● 124
19.5 W/K 271 x 500 x 110 230, 50/60 3128.000 ● ● ● 124
30.0 W/K 271 x 780 x 110 230, 50/60 3129.000 ● ● ● 124
37.0 W/K 355 x 730 x 110 230, 50/60 3130.000 ● ● ● 124
42.0 W/K 271 x 1200 x 110 230, 50/60 3131.000 ● ● ● 126
44.0 W/K 271 x 1480 x 110 230, 50/60 3132.000 ● ● ● 126
63.0 W/K 439 x 1480 x 110 230, 50/60 3133.000 ● ● ● 126
69.0 W/K 439 x 1780 x 110 230, 50/60 3134.000 ● ● ● 126
44.5 W/K 355 x 1600 x 57.5 230, 50/60 3135.000 ● ● ● 128
48.1 W/K 439 x 1780 x 57.5 230, 50/60 3136.000 ● ● ● 128
66.0 W/K 595 x 362 x 440 230, 50/60 3248.000 ● 128

Fan-and-filter unit
Air throughput, 

unimpeded air flow
Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE CSA
20/25 m3/h 230, 50/60 3321.100 ● ● ● 134
20/25 m3/h 115, 50/60 3321.115 ● ● ● 134

20 m3/h 24 (DC) 3321.024 ● ● ● 134
20 m3/h 48 (DC) 3321.048 ● ● ● 134

55/66 m3/h 230, 50/60 3322.100 ● ● ● ● 134
55/66 m3/h 115, 50/60 3322.115 ● ● ● ● 134

55 m3/h 24 (DC) 3322.024 ● ● ● ● 134
55 m3/h 48 (DC) 3322.048 ● ● ● 134

105/120 m3/h 230, 50/60 3323.100 ● ● ● ● 136
105/120 m3/h 115, 50/60 3323.115 ● ● ● ● 136

105 m3/h 24 (DC) 3323.024 ● ● ● ● 136
105 m3/h 48 (DC) 3323.048 ● ● ● 136

180/160 m3/h 230, 50/60 3324.100 ● ● ● ● 136
180/160 m3/h 115, 50/60 3324.115 ● ● ● ● 136

180 m3/h 24 (DC) 3324.024 ● ● ● ● 136
180 m3/h 48 (DC) 3324.048 ● ● ● 136

230/265 m3/h 230, 50/60 3325.100 ● ● ● ● 138
230/265 m3/h 115, 50/60 3325.115 ● ● ● ● 138

230 m3/h 24 (DC) 3325.024 ● ● ● ● 138
230 m3/h 48 (DC) 3325.048 ● ● ● 138

500/560 m3/h 230, 50/60 3326.100 ● ● ● ● 140
500/560 m3/h 115, 50/60 3326.115 ● ● ● ● 140
700/720 m3/h 230, 50/60 3327.100 ● ● ● 140
700/720 m3/h 115, 50/60 3327.115 ● ● ● 140
700/720 m3/h 400, 3~, 50/60 3327.140 ● ● ● 140
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22 Rittal system climate control

Rack-mounted fan
Air 

throughput,
 unimpeded 

air flow

No. of fans

Distance 
between 

axes 
mm

Voltage
V, Hz

Model No. 
SK

Approvals

Page
UL CUL DIN GS CE VDE

320 m3/h 2 85 24 (DC) 3340.024 ● ● ● ● 150
320 m3/h 2 85 24 (DC) 3350.024 ● ● ● ● 150
320 m3/h 2 85 115 (AC), 50/60 3340.115 ● ● ● ● 150
320 m3/h 2 85 115 (AC), 50/60 3350.115 ● ● ● ● 150
320 m3/h 2 85 230 (AC), 50/60 3340.230 ● ● ● ● 150
320 m3/h 2 85 230 (AC), 50/60 3350.230 ● ● ● ● 150
480 m3/h 3 85 24 (DC) 3341.024 ● ● ● ● 150
480 m3/h 3 85 24 (DC) 3351.024 ● ● ● ● 150
480 m3/h 3 105 24 (DC) 3342.024 ● ● ● ● 150
480 m3/h 3 105 24 (DC) 3352.024 ● ● ● ● 150
480 m3/h 3 85 115 (AC), 50/60 3341.115 ● ● ● ● 150
480 m3/h 3 85 115 (AC), 50/60 3351.115 ● ● ● ● 150
480 m3/h 3 105 115 (AC), 50/60 3342.115 ● ● ● ● 150
480 m3/h 3 105 115 (AC), 50/60 3352.115 ● ● ● ● 150
480 m3/h 3 85 230 (AC), 50/60 3341.230 ● ● ● ● 150
480 m3/h 3 85 230 (AC), 50/60 3351.230 ● ● ● ● 150
480 m3/h 3 105 230 (AC), 50/60 3342.230 ● ● ● ● 150
480 m3/h 3 105 230 (AC), 50/60 3352.230 ● ● ● ● 150

480 m3/h 3 105 24 (DC)
115 – 230 (AC), 50/60 3342.500 ● ● ● ● 150

480 m3/h 3 105 24 (DC)
115 – 230 (AC), 50/60 3352.500 ● ● ● ● 150

EMC fan-and-filter unit
Air throughput, 

unimpeded air flow
Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE CSA
20/25 m3/h 230, 50/60 3321.600 ● ● ● 142
20/25 m3/h 115, 50/60 3321.615 ● ● ● 142
55/66 m3/h 230, 50/60 3322.600 ● ● ● 142
55/66 m3/h 115, 50/60 3322.615 ● ● ● 142

105/120 m3/h 230, 50/60 3323.600 ● ● ● 142
105/120 m3/h 115, 50/60 3323.615 ● ● ● 142
180/160 m3/h 230, 50/60 3324.600 ● ● ● 142
180/160 m3/h 115, 50/60 3324.615 ● ● ● 142
230/265 m3/h 230, 50/60 3325.600 ● ● ● 142
230/265 m3/h 115, 50/60 3325.615 ● ● ● 142
500/560 m3/h 230, 50/60 3326.600 ● ● ● 142
500/560 m3/h 115, 50/60 3326.615 ● ● ● 142
700/720 m3/h 230, 50/60 3327.600 ● ● ● 142
700/720 m3/h 115, 50/60 3327.615 ● ● ● 142
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23Rittal system climate control

Product overview

Enclosure heaters
Continuous 

thermal output at 
Tu = 20°C

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE VDE

10 W 110 – 240 (AC/DC) 3105.000 ● ● ● ● 166
20 W 110 – 240 (AC/DC) 3106.000 ● ● ● ● 166
30 W 110 – 240 (AC/DC) 3115.000 ● ● ● ● 166
50 W 110 – 240 (AC/DC) 3116.000 ● ● ● ● 166

130 W/200 W* 110 – 240 (AC/DC) 3107.000 ● ● ● ● 166
300 W* 230, 50/60 3102.000 ● ● ● ● 166

* Output with fan

Centrifugal fan
Air 

throughput, 
unimpeded 

air flow

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals

Page
UL CUL DIN GS CE

320 m3/h 482.6 x 87.2 x 158
115, 50/60 3145.000 ● 152
230, 50/60 3144.000 ● 152

Rack-mounted cooling units
Useful 
cooling 
output

Dimensions 
W x H x D 

mm

Voltage 
V, Hz Model No. SK

Approvals
Page

UL CUL DIN GS CE

1000 W 445 x 265.9 x 542
115, 50/60 3278.134 ● 148
230, 50/60 3292.134 ● 148
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Cooling units

1
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Climate controlled enclosures

Benefits, technical details 28

Enclosures, single-door, useful cooling output 1100/1500 W 30

Enclosures, two-door, useful cooling output 2000/2500 W 32

Doors, for installing on 600 mm wide TS 8 enclosures, 
useful cooling output 1100/1500 W 34

Doors, for installing on 800 mm wide TS 8 enclosures, 
useful cooling output 1500 W 36

Doors, for installing on 600 mm wide TS 8 enclosures, 
useful cooling output 2000/2500 W 38

Doors, for installing on 1,200 mm wide TS 8 enclosures, 
useful cooling output 1100/1500 W 40

Doors, for installing on 1,200 mm wide TS 8 enclosures, 
useful cooling output 2000/2500 W 42

Walls, for installing on 600 mm deep TS 8 enclosures, 
useful cooling output 1100/1400 W 44

Cooling units keep the enclosure internal temperature at a constant 

level, even to below room temperature. The air routing meets 

individual requirements. Separate circuits prevent the ingress of 

dust into the enclosure. 

Machining centre 

Control cabinets

Wall-mounted cooling unit

Roof-mounted cooling unit

Comfort controller

Door limit switch

Connection terminals 1 and 2 
of the cooling unit

Master/slave unit 

1

2

3

4

5

6

7

8

A practical example of 
cooling units
The packing density of electronics, e.g. in 
the control cabinets of machining centres 
and production lines, makes the use of 
active climate control components indis-
pensable. 

These safety requirements are particularly 
applicable to industries such as medical 
technology, the optical industry, the avia-
tion and automotive industries, and tool 
and moulding production.

Cooling units are therefore used here for 
climate control of the control cabinets. 

The new TopTherm cooling units for wall 
and roof mounting are harmoniously 
integrated into the overall concept of the 
machine. With their platform strategy – 
identical construction size and integration 
of several useful cooling outputs – they 
are ideal for enclosures with different heat 
loads to be dissipated.

Features such as the master/slave and 
door limit switch function of the cooling 
units shown in the example also save 
money with wiring and monitoring.

Roof-mounted cooling units

Benefits, technical details 46

Useful cooling output 500/1000 W 48

Useful cooling output 1500/2000 W 50

Useful cooling output 3000/4000 W 52

Wall-mounted cooling units

Benefits, technical details 54

VIP small cooling units, useful cooling output 225 W 56

Useful cooling output 300/500 W 58

Useful cooling output 1000/1500 W 60

Useful cooling output 2000/2500 W 62

Useful cooling output 4000 W 64

Useful cooling output 1400 W 66

For TS 8 enclosures, useful cooling output 1100 W 68

NEMA 4x version, useful cooling output 500/1000 W 70

NEMA 4x version, useful cooling output 1500/2000 W 72

Roof-mounted, wall-mounted, 
useful cooling output 300 – 4000 W 74
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Cooling units
Benefits, general technical details

Rittal system climate control

With enclosure climate control, there is a growting demand for 

integration and adaptation to the local conditions and the existing 

process control and monitoring system. Rittal offers the right 

solution to suit every requirement.

Appropriate use 
of enclosure cooling units

Integral cooling technology
The unity of enclosure and cooling com-
ponents achieves particularly effective 
cooling. Assembly time is eliminated. 
The investment costs for the complete unit 
offer particularly good value for money.

In order to ensure the profes-
sional use of enclosure cooling 
units, the following points 
should be observed:

● The mains connection data 
cited on the rating plate 
(connection voltage and 
frequency) must be adhered 
to. With 400 V, 2~ cooling 
units, we recommend the 
use of transformer circuit-
breakers, and for rotary 
current units, the use of 
motor circuit-breakers.

● The prescribed electrical 
protection devices must be 
connected upstream of the 
unit. No additional tempera-
ture control must be con-
nected upstream of the 
device at the supply end. 
The pre-fuse specified on the 

rating plate should be pro-
vided as line protection. 
Observe the locally valid 
regulations when installing.

● When using a door contact 
switch, a shielded cable 
should be used in environ-
ments with increased levels 
of electromagnetic inter-
ference.

● The temperature range spec-
ified on the rating plate must 
be adhered to when operat-
ing the cooling unit, both 
indoors and outdoors.

● The enclosure must be 
sealed on all sides (IP 54).

● The air inlet and outlet open-
ings in the internal circuit of 
the cooling unit must not be 
covered on the enclosure 
side.

● The cold air flow should not 
be directed straight at elec-
tronic components, so as to 
avoid the formation of con-
densation.

● The cooling units should 
always be connected via 
door limit switches in order 
to avoid excessive conden-
sation when the doors are 
open. 

● The unit must only be 
installed in accordance with 
the prescribed installation 
position. The maximum 
permissible angle deviation 
from the setpoint axis is 2°.

● The customer must not make 
any modifications to the 
cooling unit.

● The heat loss of the compo-
nents installed in the enclo-
sure must not exceed the 
specific useful cooling 
output of the cooling unit.

● The installation instructions 
in the manual for the cooling 
unit must be observed in 
their entirety. 

Roof-mounted cooling units
Requirement-oriented routing of cooling air 
in the internal circuit is possible, with up to 
four cold air outlet openings and the 
optional use of ducts. In the external cir-
cuit, the heated air is expelled to the rear, 
left and right, and optionally upwards. This 
means that there are no obstacles to bayed 
use and siting close to the wall. 

Wall-mounted cooling units
Depending on the space requirements and 
design needs, internal mounting, partial 
internal mounting and external mounting 
are all possible. Thanks to large distances 
between the intake and outlet openings, 
effective cold air throughput of the enclo-
sure is achieved. 

Selection criteria

When selecting the appropriate 
cooling unit for your enclosure, 
please observe the following 
points:

● Ambient conditions at the 
installation site

● What is the installation type 
according to VDE 0660 
part 500? (see page 186, 
calculation bases).

● What ambient conditions are 
anticipated (ambient temper-
ature and humidity)?

● What is the required maxi-
mum interior temperature of 
the enclosure Ti?

● What is the heat loss from 
electronic components in the 
enclosure?

● Is there a requirement re-
garding the protection cate-
gory to EN 60 529/IEC 529?

● What type of ambient pollu-
tion, such as dust, oil and 
chemicals, are the cooling 
units exposed to?

● For bayed enclosure suites, 
the output irradiated from 
neighbouring units may also 
need to be taken into 
account.

● Good ventilation should be 
ensured at the site of instal-
lation (for example, the heat 
dissipated by the cooling 
unit may cause a significant 
rise in the temperature of 
small rooms.)

● Particularly with poor 
ambient conditions, such as 
dirt or small rooms, air/water 
heat exchangers should be 
used.
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Intelligent control

Important
● The heat loss of the 

installed electronic com-
ponents is the decisive 
factor for project plan-
ning.

● Do not direct air straight 
at the electronic compo-
nents (condensation!) 

● Restrict the formation of 
condensation by sealing 
the enclosure (IP 54) and 
by using the door limit 
switch function.

General comments
see page 186 
For calculation formulae,
see page 187 
or refer to the Internet at
www.rittal.de

Basic controller:
● Visualisation of the 

operating status via LED 
display:
− Voltage applied, 

functions OK
− Door open
− Overtemperature
− High-pressure monitor 

has switched
● Switching hysteresis: 5 K
● Floating fault signal contact 

in case of overtemperature
● Setpoint adjustable from 

outside via potentiometer 
(setting range 20° – 55°C)

Both variants have the 
following properties:
● Three voltage options: 115 V, 

230 V, 400/460 V, 3˜
● Integral start-up delay and 

door limit switch function
● Icing protection function
● Monitoring of all motors
● Phase monitoring for three-

phase units
Comfort controller
● Three voltage options: 115 V, 

230 V, 400/460 V 
● Master/slave function for up 

to 10 units, i.e. the unit which 
first reaches the setpoint 
reports this to the “master”, 
which switches all the other 
“slaves” on and off. The unit 
in which the door limit switch 
function is activated reports 
this to the “master”, which 
switches off all the “slaves”.

● Switching hysteresis: 
2 – 10 K; preset to 5 K

● System alarm, individually 
configurable for 2 floating 
fault signal contacts

● Visualisation of the current 
enclosure internal tempera-
ture and all system mes-
sages on the display

● Storage of all system states 
in the log file

● Optional extension card 
(SK 3124.200) with RS 232, 
RS 485, RS 422 and PLC 
interface for integration into 
superordinate remote con-
trol systems, e.g. with CMC, 
is also possible 

The two controller variants for 
operational reliability offer a 

comprehensive range of 
functions. Essential control 

electronics are well protected 
and cooled in the inner circuit. 

Benefits
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Climate controlled enclosures
Benefits, technical details

Rittal system climate control

The climate controlled enclosure KTS integrates perfectly into the 

TS 8 system platform with its infinte expansion possibilities and 

system solutions. Suitable for immediate use with no machining 

required – this saves you time and money.

Optimum flow and siting conditions

Effective air routing inside 
the enclosure
Integral cooling technology 
facilitates the largest distance 
between air intake and air 
outlet in the internal circuit. 
There is optimum air through-
put inside the enclosure, heat 
loss is effectively dissipated, 
and air short-circuits are 
avoided. 

The external circuit
The decisive feature of the 
external circuit is the vertical 
through-flow. The air is drawn 
in at the lower edge of the door. 
For this reason, a base/plinth of 
at least 100 mm height is 
required. The heated air is 
expelled upwards. 

Siting conditions
Whether as a door, rear door or 
side panel, the air routing of the 
external circuit means that 
operating personnel are not 
impaired when working at the 
enclosure. Because the door 
equipped with a cooling unit is 
front-heavy when opened, the 
climate controlled enclosure 
should be attached to the 
base/plinth using a base 
assembly plate. 

Integral cooling technology offers everything

Complete and ready to use
Climate controlled enclosures – 
the perfect unity between 
enclosure and cooling technol-
ogy. Cutting out and assembly 
work are eliminated!

Infinite possibilities
The TS 8 Top enclosure system 
platform offers full compatibility 
in terms of baying techniques, 
hinges, lock systems and inte-
rior installation.

At least 100 mm
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Installation and service benefits included

Benefits:
● Useful cooling output 

from 1,100 to 2,500 watts

● No assembly work and 
low investment costs, 
thanks to the complete 
solution consisting of an 
enclosure and integral 
cooling unit

● Maximum distance 
between the air inlet and 
outlet openings

● May be integrated 
directly into TS 8 bayed 
enclosure suites

Important
● Use a base/plinth of at 

least 100 mm height to 
ensure uninhibited air 
entry.

General comments, 
see page 186
For calculation formulae,
see page 187 
or refer to the Internet at 
www.rittal.de

Rapid exchange of the door 
and side panel
The door may be exchanged 
quickly and easily for a climate 
control door. The symmetrical 
design means that the hinge of 
the designer climate control 
door can be swapped from 
right to left in next to no time. 
With two-door enclosures, the 
position of the door must be 
defined at the time of ordering.

Exchangeable in a flash
With all integrated cooling 
technology models, the cooling 
module can be very rapidly 
exchanged in just a few actions 
for servicing purposes.

Assembly of the climate 
controlled side panel is very 
easy, thanks to the fastening 
points provided on the enclo-
sure.

Design offers particular safety benefits

Consistent lines
The design of Rittal climate 
controlled enclosures com-
bines a high operating ratio 
with easier servicing and com-
pact dimensions, plus simple 
elegance. 

The smooth, closed front is 
particularly insensitive to dirt in 
tough industrial applications. 

Protection category IP 54
This is achieved by separating 
the internal circuit from the 
external circuit. Metal filter mats 
or a stainless steel version may 
optionally be used.

Control of the integral cool-
ing technology/thermostat
The simple, straightforward 
approach to temperature moni-
toring. The enclosure internal 
temperature can be selected 
by means of a two-point con-
troller.

Microcontroller control
The intelligent monitoring sys-
tem for early diagnosis and 
prompt fault rectification with 
digital display of the enclosure 
internal temperature, plus PLC 
interface for forwarding system 
messages e.g. to a central 
control room; facilities for con-
necting a door limit switch and 
a floating contact are likewise 
integrated. 
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Technical specifications:
● May be bayed with all 600 mm deep 

1800 mm/2000 mm high TS 8 enclo-
sures.

● The cooling module is easily and quickly 
removed and re-installed for servicing 
purposes.

● The solid front is insensitive to dirt.
● Large space between the air inlet and 

air outlet.

Supply includes:
Enclosure frame with rear panel, roof and 
climate control door, including TS 8 hinges, 
door opening angle approx. 110°, spray-
finished, including pre-assembled cooling 
module, r/h door hinge, may be swapped 
to opposite side, 4 eyebolts, pre-fitted, 
mounting plate, three-part gland plates, 
depth stays as shipping braces.

Optionally available:

Microcontroller control with
● digital temperature indicator,
● floating contact for collective fault signal,
● connection for door operated switch for 

start-up delay.

Automatic condensate evaporation.

Model No. SK 8687.100* 8607.100* 8687.840* 8607.840* 8887.150* 8807.100* 8887.140* 8807.140*

Rated operating voltage V, Hz 230, 50/60 400, 2~, 50/60 230, 50/60 400, 2~, 50/60

Dimensions in mm
W
H
D

600
1800
700

600
2000
700

600
1800
700

600
2000
700

800
1800
700

800
2000
700

800
1800
700

800
2000
700

Suitable for baying with TS 8 enclosures mm D 600

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1100 W/1250 W
820 W/1000 W 

1500 W/1510 W
1065 W/1240 W 

 

Rated current max. 3.2 A/3.8 A 1.9 A/2.2 A 4.0 A/4.5 A 2.3 A/2.6 A

Start-up current 11.0 A/12.0 A 6.3 A/6.9 A 9.0 A/10.0 A 5.2 A/5.7 A

Pre-fuse T 10.0 A/10.0 A 6.0 A/6.0 A 10.0 A/10.0 A 6.0 A/6.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

525 W/630 W
605 W/725 W

540 W/650 W
625 W/750 W

650 W/750 W
750 W/850 W

670 W/780 W
780 W/880 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.1 2,3

Refrigerant R134a, 675 g R134a, 700 g

Permissible operating pressure p. max. 23 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 24

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 155 kg 163 kg 158 kg 166 kg 182 kg 192 kg 185 kg 195 kg

Colour RAL 7032

Air throughput of fans
External circuit 580 m3/h 600 m3/h

Internal circuit 420 m3/h 480 m3/h

Temperature control Internal thermostat (factory setting +35°C)

A plinth (height at least 100 mm) is required to ensure correct functioning of the external circuit. Special voltages available on request. 
We reserve the right to make technical modifications.

Also required: Packs of Page

Base/plinth components front/rear, 
100 mm 1 kit 170 8601.600 8601.800

Base/plinth trim, side, 100 mm 1 kit 170 8601.060

Side panels 2 171 8186.200 8106.200 8186.200 8106.200 8186.200 8106.200 8186.200 8106.200

* Delivery times available on request.

SK 8607. . . . / SK 8687. . . . SK 8807. . . . / SK 8887. . . .

1
= T max. = 4781

1

= T max. = 4781
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Climate controlled enclosures
Enclosures, single-door, useful cooling output 1100/1500 W

31Rittal system climate control
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ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY

Performance diagrams
Model No. SK
8607. . . . / 8687. . . . 

Model No. SK
8807. . . . / 8887. . . . 
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.
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Also required:

Base/plinth, 
100 or 200 mm high,
see page 170.

Accessories:

TS 8 internal fan mounting 
panel, 
internal enclosure fan, 
see page 157. 
Air diverter, 
see page 173. 
Metal filter, 
see page 183. 
Door operated switch, 
see page 176. 
Base assembly plate, 
see page 170.

The full range of TS 8 accesso-
ries can be found in the latest 
Rittal Catalogue and in the TS 8 
brochure.

Approvals,
see page 14.

Functional diagram
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Technical specifications:
● May be bayed with all 600 mm deep, 

1800 mm/2000 mm high TS 8 enclo-
sures.

● The cooling module is easily and quickly 
removed and re-installed for servicing 
purposes.

● The solid front is insensitive to dirt.
● Large space between the air inlet and air 

outlet.

Supply includes:
Enclosure frame with rear panel, roof and 
climate control door, including TS 8 hinges, 
door opening angle approx. 110°, lockable 
door with standard hinges, spray-finished, 
including pre-assembled cooling module, 
4 eyebolts, pre-fitted, mounting plate, 
three-part gland plates, depth stays as 
shipping braces.

Optionally available:

Microcontroller control with
● digital temperature indicator,
● floating contact for collective fault signal,
● connection for door operated switch for 

start-up delay.

Automatic condensate evaporation.

Model No. SK 8287.170* 8807.180* 8207.170* 8207.180* 8807.260* 8807.250*

Device position right left right left left

Rated operating voltage V, Hz 230, 50/60 400, 3~, 50/60

Dimensions in mm
W
H
D

1200
1800
700

1200
2000
700

1200
1800
700

1200
2000
700

Suitable for baying with TS 8 enclosures mm D 600

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

2000 W/2010 W
1420 W/1650 W 

2500 W/2550 W
1650 W/1750 W 

 

Rated current max. 5.8 A/6.3 A 3.0 A/3.2 A

Start-up current 12.0 A/14.0 A 14.0 A/16.0 A

Pre-fuse T 16.0 A/16.0 A 6.0 A/6.0 A

Power consumption Pel
to DIN 3168

L 35 L 35
L 35 L 50

960 W/1070 W
1030 W/1180 W

1330 W/1640 W
1580 W/2000 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.1 1.9

Refrigerant R134a, 925 g R134a, 975 g

Permissible operating pressure p. max. 28 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 24

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 231 kg 246 kg 231 kg 245 kg

Colour RAL 7032

Air throughput of fans
External circuit 630 m3/h 700 m3/h

Internal circuit 520 m3/h 620 m3/h

Temperature control Internal thermostat (factory setting +35°C)

A plinth (height at least 100 mm) is required to ensure correct functioning of the external circuit. Special voltages available on request. 
We reserve the right to make technical modifications.

Also required:  Packs of Page

Base/plinth components front/rear, 
100 mm 1 kit 170 8601.200

Base/plinth trim, side, 100 mm 1 kit 170 8601.060

Side panels 1 kit 171 8186.200 8106.200 8186.200 8106.200

* Delivery times available on request.

SK 8807. . . . SK 8207. . . . /
SK 8287. . . . 

686.5

T1 max. 445 415
T2 190 220
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00
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Climate controlled enclosures
Enclosures, two-door, useful cooling output 2000/2500 W
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Performance diagrams
Model No. SK
8287.170 / 8807.180
8207.170 / 8207.180

Model No. SK
8807.260 / 8807.250
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Also required:

Base/plinth, 
100 or 200 mm high,
see page 170.

Accessories:

TS 8 internal fan mounting 
panel, 
internal enclosure fan, 
see page 157. 
Metal filter, 
see page 183. 
Door operated switch, 
see page 176. 
Base assembly plate, 
see page 170.

The full range of TS 8 accesso-
ries can be found in the latest 
Rittal Catalogue and in the TS 8 
brochure.

Approvals,
see page 14.

Functional diagram

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Technical specifications:
● For use in all 600 mm wide and 

1800 mm/2000 mm high TS 8 enclo-
sures.

● The cooling module is easily and quickly 
removed and re-installed for servicing 
purposes.

● The solid front is insensitive to dirt.
● Large space between the air inlet and 

air outlet.

Supply includes:
Climate control door unit with pre-fitted 
cooling unit, including TS 8 hinges, 
door opening angle approx. 110°.

Optionally available:

● with automatic condensate evaporation.

Model No. SK with thermostat 3306.880* 3306.800* 3306.884* 3306.840* 3307.880* 3307.800 3307.890* 3307.840

Model No. SK with microcontroller 3306.580* 3306.500 3306.590* 3306.540 3307.580* 3307.500 3307.590* 3307.540

Rated operating voltage V, Hz 230, 50/60 400, 2~, 50/60 230, 50/60 400, 2~, 50/60

To fit TS enclosures mm W
H

600
1800

600
2000

600
1800

600
2000

600
1800

600
2000

600
1800

600
2000

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1100 W/1250 W
820 W/1000 W 

1500 W/1680 W
1110 W/1120 W 

 

Rated current max. 3.2 A/3.8 A 1.9 A/2.2 A 4.2 A/4.8 A 2.4 A/2.8 A

Start-up current 11.0 A/12.0 A 6.3 A/6.9 A 22.0 A/24.0 A 12.7 A/13.8 A

Pre-fuse T 10.0 A/10.0 A 6.0 A/6.0 A 16.0 A/16.0 A 10.0 A/10.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

525 W/630 W
605 W/725 W

540 W/650 W
625 W/750 W

560 W/710 W
670 W/840 W

570 W/725 W
680 W/860 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.1

Refrigerant R134a, 675 g R134a, 800 g

Permissible operating pressure p. max. 23 bar 26 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 24

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 58 kg 60 kg 61 kg 63 kg 72 kg 75 kg

Colour RAL 7032

Air throughput of fans
External circuit 580 m3/h 600 m3/h

Internal circuit 420 m3/h 480 m3/h

Temperature control Internal thermostat or microcontroller control (factory setting +35°C)

A plinth (height at least 100 mm) is required to ensure correct functioning of the external circuit. Special voltages available on request. 
We reserve the right to make technical modifications.

Accessories Packs of Page

Metal filter 1 3284.200 183

Door-operated switch 1 4127.000 176

Temperature indicator 1 3114.100 174

Air diverter 1 3213.300 – 173

* Delivery times available on request

SK 3306. . . . SK 3307. . . . 
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Climate control doors
Doors, for installing in 600 mm wide TS 8 enclosures, useful cooling output 1100/1500 W
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Performance diagrams
Model No. SK
3306. . . .

Model No. SK
3307. . . .
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Also required:

Base/plinth, 
100 or 200 mm high,
see page 170.

Accessories:

The full range of TS 8 accesso-
ries can be found in the latest 
Rittal Catalogue and in the TS 8 
brochure.

Note:
Climate control doors for 
two-door TS 8 enclosures, 
see pages 40 and 42.

Approvals,
see page 14.

Functional diagram

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Technical specifications:
● For use in all 800 mm wide and 

1800 mm/2000 mm high TS 8 enclo-
sures.

● The cooling module is easily and quickly 
removed and re-installed for servicing 
purposes.

● The solid front is insensitive to dirt.
● Large space between the air inlet and 

air outlet.

Supply includes:
Climate control door unit with pre-fitted 
cooling unit, including TS 8 hinges, door 
opening angle approx. 110°.

Optionally available:

● with automatic condensate evaporation.

Model No. SK with thermostat 3308.880* 3308.800* 3308.884* 3308.840*

Model No. SK with microcontroller 3308.580* 3308.500 3308.590* 3308.540

Rated operating voltage V, Hz 230, 50/60 400, 2~, 50/60

To fit TS enclosures mm W
H

800
1800

800
2000

800
1800

800
2000

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1500 W/1510 W
1065 W/1240 W 

 

Rated current max. 4.0 A/4.5 A 2.3 A/2.6 A

Start-up current 9.0 A/10.0 A 5.2 A/5.7 A

Pre-fuse T 10.0 A/10.0 A 6.0 A/6.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

650 W/750 W
750 W/850 W

670 W/780 W
780 W/880 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.3

Refrigerant R134a, 700 g

Permissible operating pressure p. max. 23 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 24

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 65 kg 67 kg 68 kg 70 kg

Colour RAL 7032

Air throughput of fans
External circuit 600 m3/h

Internal circuit 480 m3/h

Temperature control Internal thermostat or microcontroller control (factory setting +35°C)

A plinth (height at least 100 mm) is required to ensure correct functioning of the external circuit. Special voltages available on request. 
We reserve the right to make technical modifications.

Accessories Packs of Page

Metal filter 1 3288.200 183

Door-operated switch 1 4127.000 176

Temperature indicator 1 3114.100 174

Air diverter 1 Available on request. –

* Delivery times available on request.
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Climate control doors
Doors, for installing in 800 mm wide TS 8 enclosures, useful cooling output 1500 W

37Rittal system climate control

Cl
im

at
e 

co
nt

ro
l d

o
o

rs

The climate control door is 
easily inserted onto existing 
bayed suites of TS 8 enclo-
sures (single-door enclosures).

Performance diagrams
Model No. SK
3308. . . . 
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Also required:

Base/plinth, 
100 or 200 mm high,
see page 170.

Accessories:

The full range of TS 8 accesso-
ries can be found in the latest 
Rittal Catalogue and in the TS 8 
brochure.

Functional diagram

Approvals,
see page 14.
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38 Rittal system climate control
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Technical specifications:
● For use in all 600 mm wide and 

1800 mm/2000 mm high TS 8 enclo-
sures.

● The cooling module is easily and quickly 
removed and re-installed for servicing 
purposes.

● The solid front is insensitive to dirt.
● Large space between the air inlet and 

air outlet.

Supply includes:
Climate control door unit with pre-fitted 
cooling module, including TS 8 hinges, 
door opening angle approx. 110°.

Optionally available:

● with automatic condensate evaporation.

Model No. SK with thermostat 3309.880* 3309.800 3309.884* 3309.840* 3310.880* 3310.800

Model No. SK with microcontroller 3309.580* 3309.500 3309.590* 3309.540 3310.580* 3310.500

Rated operating voltage V, Hz 230, 50/60 400, 2~, 50/60 400, 3~, 50/60

To fit TS enclosures mm W
H

600
1800

600
2000

600
1800

600
2000

600
1800

600
2000

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

2000 W/2010 W
1420 W/1650 W 

2500 W/2550 W
1650 W/1750 W 

 

Rated current max. 5.8 A/6.3 A 3.4 A/3.6 A 3.0 A/3.2 A

Start-up current 12.0 A/14.0 A 6.9 A/8.1 A 14.0 A/16.0 A

Pre-fuse T 16.0 A/16.0 A 10.0 A/10.0 A 6.0 A/6.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

960 W/1070 W
1030 W/1180 W

985 W/1100 W
1055 W/1210 W

1330 W/1640 W
1580 W/2000 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.1 1.9

Refrigerant R134a, 925 g R134a, 975 g

Permissible operating pressure p. max. 28 bar

Temperature and setting range +20°C to +55°C

Protection category
to EN 60 529/10.91

External circuit IP 24

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 72 kg 74 kg 75 kg 77 kg 74 kg 76 kg

Colour RAL 7032

Air throughput of fans
External circuit 630 m3/h 700 m3/h

Internal circuit 520 m3/h 620 m3/h

Temperature control Internal thermostat or microcontroller control (factory setting +35°C)

A plinth (height at least 100 mm) is required to ensure correct functioning of the external circuit. Special voltages available on request. 
We reserve the right to make technical modifications.

Accessories Packs of Page

Metal filter 1 3284.200 183

Door-operated switch 1 4127.000 176

Temperature indicator 1 3114.100 174

* Delivery times available on request.
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Climate control doors
Doors, for installing in 600 mm wide TS 8 enclosures, useful cooling output 2000/2500 W

39Rittal system climate control
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Performance diagrams
Model No. SK
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Also required:

Base/plinth, 
100 or 200 mm high, 
see page 170.

Accessories:

The full range of TS 8 accesso-
ries can be found in the latest 
Rittal Catalogue and in the TS 8 
brochure.

Note:
Climate control doors for 
two-door TS 8 enclosures, 
see pages 40 and 42.

Approvals, 
see page 14.

Functional diagram
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40 Rittal system climate control
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Technical specifications:
● For use in all 1200 mm wide and

1800 mm/2000 mm high TS 8 enclo-
sures.

● The cooling module is easily and quickly 
removed and re-installed for servicing 
purposes.

● The solid front is insensitive to dirt.
● Large space between the air inlet and 

air outlet.

Supply includes:
Climate control door unit with pre-fitted 
cooling unit, including TS 8 hinges, door 
opening angle approx. 110°.

Optionally available:

● with automatic condensate evaporation.

Note:
With the device positioned on the right, one 
pack consists of a climate control door for 
installing in the right-hand half of the enclo-
sure, plus a special lockable door for the 
left-hand half.

With the device positioned on the left, one 
pack consists of a climate control door for 
installing in the left-hand half of the enclo-
sure. The existing lockable door on the 
right may be used.

Model No. SK with thermostat
left 3306.270* 3306.230* 3306.470* 3306.430* 3307.270* 3307.230* 3307.470* 3307.430*

right 3306.250* 3306.210* 3306.450* 3306.410* 3307.250* 3307.210* 3307.450* 3307.410*

Model No. SK with microcontroller
left 3306.570* 3306.530* 3306.670* 3306.630* 3307.570* 3307.530* 3307.670* 3307.630*

right 3306.550* 3306.510* 3306.650* 3306.610* 3307.550* 3307.510* 3307.650* 3307.610*

Rated operating voltage V, Hz 230, 50/60 400, 2~, 50/60 230, 50/60 400, 2~, 50/60

To fit TS enclosures mm W
H

1200
1800

1200
2000

1200
1800

1200
2000

1200
1800

1200
2000

1200
1800

1200
2000

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1100 W/1250 W
820 W/1000 W 

1500 W/1680 W
1110 W/1120 W 

 

Rated current max. 3.2 A/3.8 A 1.9 A/2.2 A 4.2 A/4.8 A 2.4 A/2.8 A

Start-up current 11.0 A/12.0 A 6.3 A/6.9 A 22.0 A/24.0 A 12.7 A/13.8 A

Pre-fuse T 10.0 A/10.0 A 6.0 A/6.0 A 16.0 A/16.0 A 10.0 A/10.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

525 W/630 W
605 W/725 W

540 W/650 W
625 W/750 W

560 W/710 W
670 W/840 W

570 W/725 W
680 W/860 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.1

Refrigerant R134a, 675 g R134a, 800 g

Permissible operating pressure p. max. 23 bar 26 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 24

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 58 kg 60 kg 61 kg 63 kg 72 kg 75 kg

Colour RAL 7032

Air throughput of fans
External circuit 580 m3/h 600 m3/h

Internal circuit 420 m3/h 480 m3/h

Temperature control Internal thermostat or microcontroller control (factory setting +35°C)

A plinth (height at least 100 mm) is required to ensure correct functioning of the external circuit. Special voltages available on request. 
We reserve the right to make technical modifications.

Accessories Packs of Page

Metal filter 1 3284.200 183

Door-operated switch 1 4127.000 176

Temperature indicator 1 3114.100 174

Air diverter 1 3213.300 – 173

* Delivery times available on request
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Climate control doors
Doors, for installing in 1,200 mm wide TS 8 enclosures, useful cooling output 1100/1500 W

41Rittal system climate control
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Performance diagrams
Model No. SK
3306. . . .
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3307. . . .
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Also required:

Base/plinth, 
100 or 200 mm high,
see page 170.

Accessories:

The full range of TS 8 accesso-
ries can be found in the latest 
Rittal Catalogue and in the TS 8 
brochure.

Note:
Climate control doors for 
single-door TS 8 enclosures,
see pages 34 and 38.

Approvals, 
see page 15.

Functional diagram
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Technical specifications:
● For use in all 1200 mm wide and 

1800 mm/2000 mm high TS 8 enclo-
sures.

● The cooling module is easily and quickly 
removed and re-installed for servicing 
purposes.

● The solid front is insensitive to dirt.
● Large space between the air inlet and air 

outlet.

Supply includes:
Climate control door unit with pre-fitted 
cooling module, including TS 8 hinges, 
door opening angle approx. 110°.

Optionally available:

● with automatic condensate evaporation.

Note:
With the device positioned on the right, one 
pack consists of a climate control door for 
installing in the right-hand half of the enclo-
sure, plus a special lockable door for the 
left-hand half.

With the device positioned on the left, one 
pack consists of a climate control door for 
installing in the left-hand half of the enclo-
sure. The existing lockable door on the 
right may be used.

Model No. SK with thermostat
left 3309.210* 3309.140* 3309.410* 3309.440* 3310.150* 3310.130*

right 3309.170* 3309.120* 3309.470* 3309.420* 3310.250* 3310.230*

Model No. SK with microcontroller
left 3309.510* 3309.530* 3309.610* 3309.640* 3310.550* 3310.530*

right 3309.570* 3309.520* 3309.670* 3309.620* 3310.650* 3310.630*

Rated operating voltage V, Hz 230, 50/60 400, 2~, 50/60 400, 3~, 50/60

To fit TS enclosures mm W
H

1200
1800

1200
2000

1200
1800

1200
2000

1200
1800

1200
2000

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

2000 W/2010 W
1420 W/1650 W 

2500 W/2550 W
1650 W/1750 W 

 

Rated current max. 5.8 A/6.3 A 3.4 A/3.6 A 3.0 A/3.2 A

Start-up current 12.0 A/14.0 A 6.9 A/8.1 A 14.0 A/16.0 A

Pre-fuse T 16.0 A/16.0 A 10.0 A/10.0 A 6.0 A/6.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

960 W/1070 W
1030 W/1180 W

985 W/1100 W
1055 W/1210 W

1330 W/1640 W
1580 W/2000 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.1 1.9

Refrigerant R134a, 925 g R134a, 975 g

Permissible operating pressure p. max. 28 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 24

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 72 kg 74 kg 75 kg 77 kg 74 kg 76 kg

Colour RAL 7032

Air throughput of fans
External circuit 630 m3/h 700 m3/h

Internal circuit 520 m3/h 620 m3/h

Temperature control Internal thermostat or microcontroller control (factory setting +35°C)

A plinth (height at least 100 mm) is required to ensure correct functioning of the external circuit. Special voltages available on request. 
We reserve the right to make technical modifications.

Accessories Packs of Page

Metal filter 1 3284.200 183

Door-operated switch 1 4127.000 176

Temperature indicator 1 3114.100 174

* Delivery times available on request.
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Climate control doors
Doors, for installing in 1,200 mm wide TS 8 enclosures, useful cooling output 2000/2500 W

43Rittal system climate control
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Performance diagrams
Model No. SK
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Also required:

Base/plinth, 
100 or 200 mm high,
see page 170.

Accessories:

The full range of TS 8 accesso-
ries can be found in the latest 
Rittal Catalogue and in the TS 8 
brochure.

Note:
Climate control doors for 
single-door TS 8 enclosures, 
see pages 34 and 38.

Approvals, 
see page 15.

Functional diagram
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44 Rittal system climate control

Technical specifications:
● For use in all 600 mm wide and 

1800 mm/2000 mm high TS 8 enclo-
sures.

● The cooling module is easily and quickly 
removed and re-installed for servicing 
purposes.

● The solid front is insensitive to dirt.

Supply includes:
Climate control side panel with pre-fitted 
cooling module.

Optionally available:

Microcontroller control with
● digital temperature indicator,
● floating contact for collective fault signal,
● connection for door operated switch for 

start-up delay.

Automatic condensate evaporation.

Model No. SK 3331.116 3331.316 3331.140* 3331.340* 3331.216* 3331.416 3331.240* 3331.440*

Rated operating voltage V, Hz 230, 50/60 400, 2~, 50/60 230, 50/60 400, 2~, 50/60

To fit TS enclosures mm H
D

1800
600

2000
600

1800
600

2000
600

1800
600

2000
600

1800
600

2000
600

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1100 W/1200 W
730 W/830 W 

1400 W/1450 W
1010 W/1060 W 

 

Rated current max. 4.0 A/4.6 A 2.3 A/2.7 A 4.0 A/4.6 A 2.3 A/2.7 A

Start-up current 11.0 A/12.0 A 6.4 A/6.9 A 11.0 A/12.0 A 6.4 A/6.9 A

Pre-fuse T 6.0 A/6.0 A 6.0 A/6.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

670 W/850 W
800 W/1000 W

690 W/870 W
820 W/1020 W

710 W/910 W
810 W/1030 W

725 W/930 W
830 W/1050 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.6 2.0 1.9

Refrigerant R134a, 825 g R134a, 875 g

Permissible operating pressure p. max. 25 bar 24 bar

Temperature and setting range +20°C to +50°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 58 kg 62 kg 58 kg 62 kg

Colour RAL 7032

Air throughput of fans
External circuit 550 m3/h

Internal circuit 275 m3/h

Temperature control Internal thermostat (factory setting +35°C)

A plinth (height at least 100 mm) is required to ensure correct functioning of the external circuit. Special voltages available on request. 
We reserve the right to make technical modifications.

Accessories Packs of Page

Metal filter 1 3289.200 183

Door-operated switch 1 4127.000 176

Temperature indicator 1 3114.100 174

Air diverter 1 3213.300 173

* Delivery times available on request.
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Climate control side panels
Panels, for installing in 600 mm deep TS 8 enclosures, useful cooling output 1100/1400 W

45Rittal system climate control
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Simple assembly of the climate 
controlled side panel, thanks to 
the modular design.

Performance diagrams
Model No. SK
3331.116 / 3331.316 
3331.140 / 3331.340 
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Also required:

Base/plinth, 
100 or 200 mm high, 
see page 170.

Approvals,
see page 16.

Functional diagram
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46

Roof-mounted cooling units
Benefits, technical details

Rittal system climate control

Rittal TopTherm roof-mounted cooling units offer top design and 

top performance with a host of assembly benefits and sophisti-

cated air routing. 

The system-wide mounting cutouts may also be used for the new 

roof-mounted fans for TS. 

Superb performance plus cost-cutting design. 

Targeted air routing inside 
the enclosure
The internal air circulation is 
targeted and effective: 
The heated air is extracted 
centrally. Air exhaust occurs in 
the four corners, depending on 
requirements. Cold air is routed 
in a controlled manner into the 
lower enclosure chamber via 
the optional ducting system. 
The result is highly effective 
cooling and the avoidance of 
air short-circuits. 

The targeted air circulation 
inside the enclosure via ducts 
also prevents the creation of 
hot spots. The cold air flow 
should not be directed straight 
at active components, so as to 
avoid the formation of conden-
sation. 

Any cold air outlet openings 
and areas that are not required 
may be sealed via additional 
stoppers. 

The external circuit supports 
all siting variants
Thanks to their compact 
dimensions and external air 
routing design, roof-mounted 
cooling units may even be 
installed in low-height rooms 
and with bayed enclosure 
suites. 

Air intake is always from the 
front. The air is expelled at the 
sides and rear, and optionally 
at the top as well – in other 
words, whichever type of instal-
lation is chosen, one air outlet 
is always left free.

Versatility and flexibility of 
roof mounting

Optimum flow conditions

Cut your costs
All three-phase cooling units 
are suitable for a voltage range 
of 400/460 V and a frequency 
range of 50/60 Hz without 
rewiring. No need for expen-
sive additional transformers.

The design and arrangement of 
the assemblies and mem-
branes of the TopTherm cool-
ing units have been optimised 
for maximum performance.

Flexible performance
Just 3 mounting cutouts for 
6 different output categories in 
28 designs provide investment 
security and facilitate easy 
adaptation of the cooling out-
put to the ambient conditions 
and the installed heat loss.

Mounting on enclosures
The cooling unit must be cor-
rectly installed. The roof plate 
of the enclosure must not be 
allowed to give under the 
weight of the cooling unit. 

If necessary, additional stays 
should be used. The air inlets 
and outlets in the internal cir-
cuit must be kept free.
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Service benefits included

Benefits:
● Useful cooling output 

from 500 to 4000 W

● Extensive control and 
monitoring features even 
with the basic version

● Three-phase cooling units 
support multiple voltages 
as standard

● Uniform, performance-
related, system-wide 
mounting cutouts

● Targeted, individual air 
routing

Important
● Avoid overloading the 

roof plate by using stays 
(see TS 8 system acces-
sories)

General remarks
see page 186
Calculation formulae 
see page 187
or refer to the Internet at 
www.rittal.de

User-friendly monitoring
Whether you opt for a Basic or 
Comfort controller, compliance 
with the required parameters is 
clearly indicated. Naturally, 
remote monitoring to a central 
control room is also supported. 

For functional details, 
see page 27

Flexible condensate 
management
Condensate discharge is to the 
side or rear, so that even bayed 
enclosure suites are not a 
problem. 

All cooling units with Comfort 
controller are equipped with 
condensate warning feature. 
A condensate pump and con-
densate evaporation may be 
integrated. 

Developed specifically to be 
service-friendly both inside 
and out 
The assemblies, their arrange-
ment and the design of the 
membranes make all types of 
maintenance and servicing 
work much easier.

● Simple component replace-
ment: Clear structure, elec-
tronic connectors

● Fast filter replacement: Clip 
fastening of the louvred grille

● Reduced warehousing costs: 
4 filter sizes for all device 
types

Quick-change frame
Together with the seal, the 
lower part of the two-part 
quick-change frame is screw-
fastened to the enclosure. This 
makes it possible to mount the 
connector-ready cooling unit 
onto the enclosure and remove 
it from the outside, using quick-
release fasteners.

During servicing work, this 
means shorter assembly times 
and hence minimised down-
time. 

What is more, the quick-
change frame offers effective 
protection against the ingress 
of oil into the enclosure in oily 
atmospheres, thanks to its inte-
gral drainage trough.

Roof plates
There are roof plates pre-
equipped with a mounting cut-
out available to fit all standard 
enclosure dimensions and 
cooling unit output categories. 
Manual creation of the mount-
ing cutouts has been elimi-
nated altogether.

Safety at a glance

1

3

2

Roof plate

Quick-change frame, 
base part

Quick-change frame, 
top part

1

2

3
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48 Rittal system climate control

Technical specifications:
● Basic version: Temperature control via 

internal electronics (Model No. . . . . .100 
/ .110 / .140).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .500 / .510 / .540).

● Condensate warning with Comfort 
controller.

● Innovative cold-air circulation concept 
for the internal circuit, offering targeted 
climate control optimised for individual 
enclosure configurations.

● Variable external circuit for problem-free 
interconnection and for enclosure loca-
tions against walls.

● Simple mounting thanks to a new mount-
ing system and symmetrical installation 
cutouts.

Supply includes:
Fully wired ready for connection, including 
drilling template and assembly parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC inter-
face). 

Optionally available:

● with automatic condensate evaporation.

Model No. SK with Basic controller 3382.100 3382.110 3383.100 3383.110 3383.140

Model No. SK with Comfort controller 3382.500 3382.510 3383.500 3383.510 3383.540

Rated operating voltage V, Hz 230, 50/60 1151), 50/60 230, 50/60 1151), 50/60 4001), 2~, 50/60

Dimensions in mm
W
H
D

597
415
375

597
415
475

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

500 W/510 W
270 W/370 W 

1000 W/1080 W
760 W/820 W 

 

Rated current max. 2.7 A/2.9 A 5.5 A/6.0 A 4.3 A/4.5 A 8.3 A/8.7 A 2.4 A/2.4 A

Start-up current 9.2 A/10.2 A 18.4 A/18.4 A 15.5 A/15.5 A 25.3 A/24.3 A 8.0 A/8.8 A

Pre-fuse T 6.0 A/6.0 A 10.0 A/10.0 A 10.0 A/10.0 A 16.0 A/16.0 A 6.0 A/6.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

360 W/410 W
410 W/450 W

370 W/420 W
420 W/470 W

550 W/650 W
660 W/750 W

580 W/660 W
670 W/755 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.4 1.8

Refrigerant R134a

Permissible operating pressure p. max. 25 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Plug connector terminals

Weight 30 kg 35 kg 40 kg 46 kg 46 kg

Colour RAL 7035

Air throughput of fans
External circuit 910 m3/h 1,760 m3/h

Internal circuit 440 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.500 182

Metal filter 1 3286.510 183

Quick-change frame 1 3286.700 3286.800 178

Door-operated switch 1 4127.000 176

SK bus system for Comfort controller 1 3124.100 177

RiDiag II including cables 
for Comfort controller 1 3159.100 177

Interface card for Comfort controller 1 3124.200 177

Air ducting system 1 3286.870 172

Cover stoppers for interior air outlet 2 3286.780 3286.880 172
1) Internal transformer – settings according to rated current if transformer circuit-breakers are used.

SK 3382. . . .
Mounting cutout

SK 3383. . . .
Mounting cutout

375

41
5

326

170

597

41
5

365

Ø 80

30

475

26
0

32
6

37
5

597

475

41
5

420

280
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41
5

380

Ø 100 27

490
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0
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Roof-mounted cooling units
Useful cooling output 500/1000 W
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Targeted cold-air supply may 
be optionally provided via a 
ducting system.

Approvals, 
see page 16.

Performance diagrams
Model No. SK
3382. . . .

Model No. SK
3383. . . .

60 Hz
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Functional diagram

Accessories:

Roof plate for TS 8 
with mounting cutout, 
see page 178.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 50 of 3168



50 Rittal system climate control

Technical specifications:
● Basic version: Temperature control via 

internal electronics 
(Model No. . . . . .100 / .110 / .140).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .500 / .510 / .540).

● Condensate warning with Comfort con-
troller.

● Innovative cold-air circulation concept 
for the internal circuit, offering targeted 
climate control optimised for individual 
enclosure configurations.

● Variable external circuit for problem-free 
interconnection and for enclosure loca-
tions against walls.

● Simple mounting thanks to a new mount-
ing system and symmetrical installation 
cutouts.

Supply includes:
Fully wired ready for connection, including 
drilling template and assembly parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC inter-
face). 

Optionally available:

● with automatic condensate evaporation.

Model No. SK with Basic controller 3384.100 3384.110 3384.140 3385.100 3385.110 3385.140

Model No. SK with Comfort controller 3384.500 3384.510 3384.540 3385.500 3385.510 3385.540

Rated operating voltage V, Hz 230, 50/60 1151), 50/60 4001), 2~, 50/60 230, 50/60 1151), 50/60 4001), 2~, 50/60

Dimensions in mm
W
H
D

597
415
475

597
415
475

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1500 W/1520 W
1100 W/1210 W 

2000 W/2130 W
1570 W/1670 W 

 

Rated current max. 5.7 A/6.8 A 12.5 A/14.1 A 3.4 A/4.0 A 5.7 A/6.6 A 13.0 A/14.2 A 3.3 A/3.8 A

Start-up current 16.6 A/17.1 A 30.7 A/29.1 A 9.8 A/9.6 A 16.8 A/18.4 A 36.0 A/32.0 A 10.0 A/10.2 A

Pre-fuse T 10.0 A/10.0 A 16.0 A/16.0 A 6.0 A/6.0 A 10.0 A/10.0 A 20.0 A/20.0 A 10.0 A/10.0 A

Power consumption Pel
to DIN 3168

L 35 L 35
L 35 L 50

815 W/930 W
950 W/1090 W

850 W/950 W
1000 W/1150 W

1000 W/1175 W
1100 W/1310 W

1050 W/1250 W
1160 W/1380 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.8 2.0

Refrigerant R134a

Permissible operating pressure p. max. 25 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Pluggable terminal strip

Weight 41 kg 47 kg 47 kg 42 kg 48 kg 48 kg

Colour RAL 7035

Air throughput of fans
External circuit 1,760 m3/h 1,820 m3/h

Internal circuit 470 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.500 182

Metal filter 1 3286.510 183

Quick-change frame 1 3286.800 178

Door-operated switch 1 4127.000 176

SK bus system for Comfort controller 1 3124.100 177

RiDiag II including cables 
for Comfort controller 1 3159.100 177

Interface card for Comfort controller 1 3124.200 177

Air ducting system 1 3286.870 172

Cover stoppers for interior air outlet 2 3286.880 172
1) Internal transformer – settings according to rated current if transformer circuit-breakers are used.

SK 3384. . . . / SK 3385. . . .
Mounting cutout
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Roof-mounted cooling units
Useful cooling output 1500/2000 W
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Two controller variants are 
available: Basic and Comfort.

Approvals,
see page 16.

Performance diagrams
Model No. SK
3384. . . .

Model No. SK
3385. . . .

60 Hz

20 25 30 35 4540 50 55

20
25
30
35
40
45

55
QK

.

Tu

Ti

3000

2600

2200

1800

1400

1000

600

400

60 Hz

20 25 30 35 4540 50 55

20
25
30
35
40
45
50
55

QK

.

Tu

Ti

4000

3500

3000

2500

2000

1500

1000

500

50 Hz

20 25 30 35 4540 50 55

55
50
45
40
35
30
25
20

QK

.

Tu

Ti

4000

3500

3000

2500

2000

1500

1000

500

50 Hz

20 25 30 35 4540 50 55

QK

.

Tu

3000

2600

2200

1800

1400

1000

600

200

55
45
40
35

30

25

20

Ti

Functional diagram

Accessories:

Roof plate for TS 8 
with mounting cutout, 
see page 178.

Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.
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52 Rittal system climate control

Technical specifications:
● Basic version: Temperature control via 

internal electronics 
(Model No. . . . . .140).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .540).

● Versions . . . . .140 / .540 support multi-
ple voltages (400 and 460 V without 
rewiring).

● Condensate warning with Comfort con-
troller.

● Innovative cold-air circulation concept 
for the internal circuit, offering targeted 
climate control optimised for individual 
enclosure configurations.

● Variable external circuit for problem-free 
interconnection and for enclosure loca-
tions against walls.

● Simple mounting thanks to a new mount-
ing system and symmetrical installation 
cutouts.

Supply includes:
Fully wired ready for connection, including 
drilling template, eyebolt and assembly 
parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC inter-
face). 

Optionally available:

● with automatic condensate evaporation.

Model No. SK with Basic controller 3386.140 3387.140

Model No. SK with Comfort controller 3386.540 3387.540

Rated operating voltage V, Hz 400, 50/460, 60, 3~ 400, 50/460, 60, 3~

Dimensions in mm
W
H
D

796
470
580

796
470
580

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

3000 W/3300 W
2460 W/2750 W 

4000 W/4200 W
3250 W/3490 W 

 

Rated current max. 3.0 A/3.1 A 3.5 A/3.6 A

Start-up current 8.2 A/9.2 A 17.0 A/19.0 A

Pre-fuse T Motor circuit-breaker in accordance with rated current

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

1120 W/1460 W
1395 W/1740 W

1620 W/2060 W
1870 W/2340 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.7

Refrigerant R134a

Permissible operating pressure p. max. 25 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Plug connector terminals

Weight 70 kg 77 kg

Colour RAL 7035

Air throughput of fans
External circuit 3,450 m3/h 3,870 m3/h

Internal circuit 1,280 m3/h 1,420 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.600 182

Metal filter 1 3286.610 183

Quick-change frame 1 3286.900 178

Door-operated switch 1 4127.000 176

SK bus system for Comfort controller 1 3124.100 177

RiDiag II including cables for Comfort 
controller 1 3159.100 177

Interface card for Comfort controller 1 3124.200 177

Air ducting system 1 3286.970 172

Cover stoppers for interior air outlet 2 3286.980 172

SK 3386. . . . / SK 3387. . . .
Mounting cutout

58
0 52

0

39
2

796
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47
0

796

538

Ø 150 
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.5

580
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Ø 150

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 53 of 3168



Roof-mounted cooling units
Useful cooling output 3000/4000 W
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Identical installation cutouts for 
various output classes.

Approvals, 
see page 16.

Performance diagrams
Model No. SK
3386. . . .

Model No. SK
3387. . . .
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Functional diagram

Accessories:

Roof plate for TS 8 with mounting cutout, 
see page 178.

Also required:

When mounting on enclosure 
W x D 800 x 600 mm, roof plate for TS 8 
with mounting cutout, see page 178.
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54

Wall-mounted cooling units
Benefits, technical details

Rittal system climate control

Rittal TopTherm wall-mounted cooling units offer top design and 

top performance with a host of assembly benefits. 

The Rittal platform strategy with system-wide mounting cutouts to 

fit cooling units and air/air heat exchangers facilitates easy 

adaptation to the required cooling output, even retrospectively.

Versatility and flexibility of wall mounting

Wall-mounted cooling units – 
practical and elegant.
Determination of the mounting 
cutout depends on the mount-
ing variant – external, internal 
or partial internal mounting. 
This makes optimum use of the 
space available. With external 
mounting, openings are only 
required for air inlet and outlet.

The enclosure surface contain-
ing the cutout for partial or full 
internal mounting is stabilised 
by the divided internal case 
construction. Special internal or 
external mounting kits are not 
required. 

Cut your costs
All three-phase cooling units 
are suitable for a voltage range 
of 400/460 V and a frequency 
range of 50/60 Hz without 
rewiring. No need for expen-
sive additional transformers.

The design and arrangement 
of the assemblies and mem-
branes of the TopTherm cool-
ing units have been optimised 
for maximum performance.

Flexible performance
Just 5 mounting cutouts for 
8 different output categories in 
35 designs provide investment 
security and facilitate easy 
adaptation of the cooling out-
put to the ambient conditions 
and the installed heat loss.

Rittal platform strategy
TopTherm air/air heat exchang-
ers are also compatible with 
the mounting cutouts.

Service benefits included

Developed specifically to be 
service-friendly, both inside 
and out 
The assemblies, their arrange-
ment and the divided internal 
case construction make all 
types of maintenance and serv-
icing work much easier.

● Simple component replace-
ment: Clear layout, elec-
tronic connectors

● Fast filter replacement: Clip 
fastening of the louvred grille

● Reduced warehousing costs: 
4 filter sizes for all TopTherm 
device types
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Benefits:
● Useful cooling output 

from 225 to 4000 W

● Extensive control and 
monitoring features even 
with the basic version

● Supports multiple 
voltages as standard

● Uniform, performance-
related, system-wide 
mounting cutouts. To 
match TopTherm air/air 
heat exchangers.

Important
● Air inlet and outlet open-

ings in the internal and 
external circuit must not 
be obstructed by electri-
cal installations. 

For general comments,
see page 186 
Calculation formulae, 
see page 187
or refer to the Internet at
www.rittal.de

Flow and siting conditions

Effective air routing inside 
the enclosure
The large distance between the 
air inlet and outlet in the inter-
nal circuit makes wall-mounted 
cooling units particularly effec-
tive. This ensures optimum air 
throughput inside the enclosure, 
and air short-circuits are 
avoided. 

Layout of the electronic 
components
It is important to ensure even 
air circulation inside the enclo-
sure, so that the cooling output 
of the unit is utilised to opti-
mum effect and the formation 
of hot spots is prevented.

The air inlet and outlet open-
ings must not be covered by 
electrical installations. Self-
ventilated parts and electrical 
components, such as fre-
quency converters and other 
power electronics, must not 
blast air in the opposite direc-
tion to the cold air flow, 
because otherwise there is a 
risk of air short-circuits. 

Siting options
There are no restrictions here. 
Only the air intake and exhaust 
area in front of the cooling unit 
must be kept free. 

Wall-mounted cooling units 
may be mounted on the rear 
panel, side panels or door of 
the enclosure.

Safety at a glance

User-friendly monitoring
Whether with a Basic or 
Comfort controller, compliance 
with the required parameters is 
clearly indicated. Naturally, 
remote monitoring to a central 
control room is also supported. 

For functional details, 
see page 27

Condensation management
A condensate evaporator may 
optionally be integrated (from 
series SK 3304.XXX). 

Distance from wall at 
least 200 – 400 mm
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56 Rittal system climate control
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The new VIP SK small cooling units were 
developed especially for cooling the 
VIP 6000 command panel. In addition, 
VIP small cooling units also offer a 
space-saving, economical solution for 
the climate control of small enclosures 
where small heat loads are generated by 
the system.

Technical specifications:
● For optimum space utilisation inside the 

VIP 6000 enclosure, we offer two cool-
ing unit variants with the condenser 
mounted on the left or right, which are 
pre-mounted on the rear panel of the VIP 
enclosure.

● Customised solutions on other small 
enclosures are also possible.

● Optimum ratio of useful cooling output to 
cooling unit volume.

● Temperature control via internal elec-
tronics.

● Monitoring of the internal temperature of 
the enclosure via a floating contact on 
the terminal strip.

Supply includes:
Fully wired ready for connection and pre-
mounted on an aluminium rear panel to fit 
VIP 6000 operating housing 7 U.

Model No. SK 3201.100 3202.100

Condenser design left right

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

526
353.5
105

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 45

225 W/270 W
160 W/200 W 

Rated current max. 1.5 A/1.5 A

Start-up current 1.9 A/2.0 A

Pre-fuse T 4.0 A/4.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 45

285 W/300 W
315 W/325 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 0.8/0.9

Refrigerant R134a, 170 g

Permissible operating pressure p. max. 27 bar

Temperature and setting range +20°C to +45°C

Protection category 
to EN 60 529/10.91

External circuit IP 24

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 10.5 kg

Colour Rear panel aluminium, vent grille RAL 7035

Air throughput of fans
External circuit 235 m3/h / 270 m3/h

Internal circuit 160 m3/h / 180 m3/h

Temperature control Electronic control (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Temperature indicator 1 3114.100 174

SK 3201.100
Condenser version LEFT

SK 3202.100
Condenser version RIGHT

1

1

= Distance from installed equipment at least 60 mm1
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Wall-mounted cooling units
VIP small cooling units, useful cooling output 225 W
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Approvals,
see page 16.

Digital temperature indicator for 
visualisation of the enclosure 
internal temperature.

Optimum cooling of VIP 6000 
command panels.

Performance diagrams
Model No. SK
3201. . . . / 3202. . . .

60 Hz
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Functional diagram

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Rittal system climate control58
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0

150 42

108
200

100

100

42

158

Technical specifications:
● Basic version: Temperature control via 

internal electronics 
(Model No. . . . . .100 / .110).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .500 / .510).

● The divided case construction permits 
up to three different installation variants 
(SK 3303. . . .).

● Generous distances between the air 
intakes and outlets in the internal air 
circuit ensure good air circulation, even 
with very compact installations.

Supply includes:
Fully wired ready for connection, including 
drilling template and assembly parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC interface). 

Model No. SK with Basic controller 3302.100 3302.110 3303.100 3303.110

Model No. SK with Comfort controller 3303.500 3303.510

Rated operating voltage V, Hz 230, 50/60 115, 60 230, 50/60 115, 60 

Dimensions in mm
W
H
D

280
550
150

280
550
200

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

300 W/320 W
150 W/170 W 

300 W
150 W 

500 W/610 W
280 W/350 W 

500 W
280 W 

     

Rated current max. 1.6 A/1.7 A 3.3 A 2.6 A/2.6 A 5.7 A

Start-up current 3.0 A/3.4 A 8.0 A 5.1 A/6.4 A 11.5 A

Pre-fuse T 4.0 A/4.0 A 6.0 A 4.0 A/4.0 A 10.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

245 W/255 W
255 W/275 W

290 W
340 W

360 W/380 W
420 W/390 W

470 W
500 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.2 1.4

Refrigerant R134a

Permissible operating pressure p. max. 25 bar 28 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Pluggable terminal strip

Weight 13 kg 17 kg

Colour RAL 7035

Air throughput of fans
External circuit 310 m3/h 345 m3/h

Internal circuit 345 m3/h 310 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.300 182

Metal filter 1 3286.310 183

Door-operated switch 1 4127.000 176

SK bus system for Comfort controller 1 – 3124.100 177

RiDiag II including cables 
for Comfort controller 1 – 3159.100 177

Interface card for Comfort controller 1 – 3124.200 177

Internal 
mounting

External 
mounting

Partial 
internal 
mounting

External 
mounting

Internal 
mounting

Mounting cutout, 
external mounting

Mounting cutout, 
internal mounting

Mounting cutout, 
external mounting

Mounting cutout, 
partial internal 
mounting

Mounting cutout, 
internal mounting

SK 3302. . . . SK 3303. . . .

280

55
0

280

55
0

50
1

251

18 x 45°

280

(230)

200

254

52
4

Ø 8 (4x)

Ø 15 (2x)

266

25
49

2

51
8

55
0

262

266

280

48
0

15
.5

55
0

Ø 8 (4x)

53
2

254

280

200

18 x 45°

Ø 8 (4x)

(230)

52
4 266 49

2
25

51
8

55
0

Ø 15 (2x)

254

266

18 x 45°

Ø 8 (4x)

(230)

280

52
4 49

2
25
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8
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0
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Wall-mounted cooling units
Useful cooling output 300/500 W

Rittal system climate control 59
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The SK bus system enables 
centralised control of 
TopTherm cooling units.

35°C

30°C

25°C

20°C

20°C

40°C

35°C

Performance diagrams
Model No. SK
3302. . . .

Model No. SK
3303. . . .
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Approvals, 
see page 17.

Functional diagram
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60 Rittal system climate control
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Technical specifications:
● Basic version: Temperature control via 

internal electronics 
(Model No. . . . . .100 / .110 / .140).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .500 / .510 / .540).

● Versions . . . . .140 / .540 support multi-
ple voltages (400 and 460 V without 
rewiring).

● The divided case construction permits 
up to three different installation variants. 

● Generous distances between the air 
intakes and outlets in the internal air 
circuit ensure good air circulation, even 
with very compact installations.

Supply includes:
Fully wired ready for connection, including 
drilling template and assembly parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC inter-
face). 

Optionally available:

● with automatic condensate evaporation.

Model No. SK with Basic controller 3304.100 3304.110 3304.140 3305.100 3305.110 3305.140

Model No. SK with Comfort controller 3304.500 3304.510 3304.540 3305.500 3305.510 3305.540

Rated operating voltage V, Hz 230, 50/60 1151), 50/60 400, 50/
460, 60, 3~ 230, 50/60 1151), 50/60 400, 50/

460, 60, 3~

Dimensions in mm
W
H
D

400
950
260

400
950
260

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1000 W/1060 W
790 W/840 W 

1500 W/1510 W
1230 W/1250 W 

Rated current max. 4.8 A/4.4 A 9.5 A/10.0 A 2.5 A/2.6 A 5.4 A/6.0 A 11.0 A/12.5 A 2.3 A/2.6 A

Start-up current 12.0 A/14.0 A 26.0 A/28.0 A 11.5 A/12.7 A 22.0 A/24.0 A 42.0 A/46.0 A 12.2 A/11.3 A

Pre-fuse T 10.0 A/10.0 A 16.0 A/16.0 A

Motor circuit-
breaker in 
accordance 
with rated 
current

16.0 A/16.0 A 20.0 A/20.0 A

Motor circuit-
breaker in 
accordance 
with rated 
current

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

700 W/650 W
750 W/710 W

725 W/680 W
780 W/750 W

580 W/550 W
660 W/680 W

850 W/1000 W
1000 W/1160 W

880 W/1050 W
1040 W/1200 W

800 W/980 W
960 W/1150 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.4 1.7 1.8 1.7 1.9

Refrigerant R134a

Permissible operating pressure p. max. 26 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Pluggable terminal strip

Weight 39 kg 44 kg 40 kg 41 kg 46 kg 42 kg

Colour RAL 7035

Air throughput of fans
External circuit 900 m3/h

Internal circuit 600 m3/h 800 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.400 182

Metal filter 1 3286.410 183

Door-operated switch 1 4127.000 176

SK bus system for Comfort controller 1 3124.100 177

RiDiag II including cables 
for Comfort controller 1 3159.100 177

Interface card for Comfort controller 1 3124.200 177
1) Internal transformer – settings according to rated current if transformer circuit-breakers are used.

External mounting Internal mountingPartial internal 
mounting

Mounting cutout, 
external mounting

Mounting cutout, 
internal mounting

Mounting cutout, 
partial internal 
mounting

SK 3304. . . . /
SK 3305. . . .

400

250

345

28
0

36
.5

23
5

25
5

95
0

15

35
0

25

Ø 9.5 (8x)

38
5

350

95
0

400
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Wall-mounted cooling units
Useful cooling output 1000/1500 W
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Approvals,
see page 17.

Two controller variants are 
available: Basic and Comfort.

Performance diagrams
Model No. SK
3304. . . .
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.
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3305. . . .
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Functional diagram
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62 Rittal system climate control
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Technical specifications:
● Basic version: Temperature control via 

internal electronics 
(Model No. . . . . .100 / .110 / .140).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .500 / .510 / .540).

● Versions . . . . .140 / .540 support 
multiple voltages (400 and 460 V without 
rewiring).

● The divided case construction permits 
up to three different installation variants. 

● Generous distances between the air 
intakes and outlets in the internal air 
circuit ensure good air circulation, even 
with very compact installations.

Supply includes:
Fully wired ready for connection, including 
drilling template, eyebolt and assembly 
parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC inter-
face). 

Optionally available:

● with automatic condensate evaporation.

External 
mounting

Internal mounting*Part. int. mount.

Mount. cutout, partial inter-
nal mount., internal mount.

Mounting cutout, 
external mounting

15
80

400 290

400

370

324

324

Ø 13 (4x)

15
58

15
54

15
35

15
80

Ø 12 (2x)

25

R6 (2x)

376

Model No. SK with Basic controller 3328.100 3328.110 3328.140 3329.100 3329.110 3329.140

Model No. SK with Comfort controller 3328.500 3328.510 3328.540 3329.500 3329.510 3329.540

Rated operating voltage V, Hz 230, 50/60 1151), 50/60 400, 50/
460, 60, 3~ 230, 50/60 1151), 50/60 400, 50/

460, 60, 3~

Dimensions in mm
W
H
D

400
1580
290

400
1580
290

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

2000 W/2350 W
1450 W/1690 W 

2500 W/2750 W
1600 W/1750 W 

2500 W/2700 W
1900 W/1950 W 

Rated current max. 6.9 A/8.3 A 13.6 A/16.2 A 2.5 A/2.5 A 8.0 A/10.5 A 16.0 A/21.0 A 3.4 A/3.5 A

Start-up current 22.0 A/26.0 A 36.0 A/39.0 A 6.5 A/7.5 A 21.0 A/21.0 A 44.0 A/42.0 A 6.5 A/7.3 A

Pre-fuse T 16.0 A/16.0 A 24.0 A/24.0 A

Motor circuit 
breaker in 
accord. with 
rated current

16.0 A/16.0 A 24.0 A/24.0 A

Motor circuit 
breaker in 
accord. with 
rated current

Power consumption Pel
to DIN 3168

L 35 L 35
L 35 L 50

900 W/1070 W
1130 W/1220 W

960 W/1130 W
1170 W/1290 W

930 W/1150 W
1150 W/1400 W

1320 W/1550 W
1500 W/1880 W

1380 W/1600 W
1550 W/1940 W

1300 W/1500 W
1550 W/1850 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.7 2.3 1.9 2.0

Refrigerant R134a

Permissible operating pressure p. max. 28 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529 /10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Pluggable terminal strip

Weight 66 kg 73 kg 67 kg 69 kg 76 kg 70 kg

Colour RAL 7035

Air throughput of fans
External circuit 640 m3/h 710 m3/h

Internal circuit 550 m3/h 640 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.400 182

Metal filter 1 3286.410 183

Door-operated switch 1 4127.000 176

SK bus system for Comfort controller 1 3124.100 177

RiDiag II including cables 
for Comfort controller 1 3159.100 177

Interface card for Comfort controller 1 3124.200 177
1) Internal transformer – settings according to rated current if transformer circuit-breakers are used.

SK 3328. . . . / 
SK 3329. . . . 

280

350

Ø 13 (10x)

400

35
29

5

38
0

15
80

26
0

25
55

0

320

27
5

34
0

32
5

* For installation 
in 600 mm wide 
doors, move the 
mounting cut-
out from the 
centre of the 
door to the 
hinged side by 
at least 10 mm.
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Wall-mounted cooling units
Useful cooling output 2000/2500 W
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Approvals, 
see page 17.

Three installation variants are 
possible: Internal mounting, 
partial internal mounting, and 
external mounting.

Performance diagrams
Model No. SK
3328. . . . 
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)
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3329. . . .
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Functional diagram
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64 Rittal system climate control

Technical specifications:
● Basic version: Temperature control via 

internal electronics 
(Model No. . . . . .140).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .540).

● Versions . . . . .140 / .540 support multi-
ple voltages (400 and 460 V without 
rewiring).

● External mounting or partial internal 
mounting of the cooling unit optionally 
available as standard.
Partial internal mounting not possible
− with 600 mm wide TS enclosures
− on the lockable door of 1200 mm wide 

TS enclosures. 
● Generous distances between the air 

intakes and outlets in the internal air 
circuit ensure good air circulation, even 
with very compact installations.

Supply includes:
Fully wired ready for connection, including 
drilling template, eyebolt and assembly 
parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC inter-
face). 

Optionally available:

● with automatic condensate evaporation.

Model No. SK with Basic controller 3332.140

Model No. SK with Comfort controller 3332.540

Rated operating voltage V, Hz 400, 50/460, 60, 3~

Dimensions in mm
W
H
D

500
1580
340

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

4000 W/4400 W
3070 W/3570 W 

 

Rated current max. 3.8 A/3.9 A

Start-up current 9.2 A/11.0 A

Pre-fuse T Motor circuit-breaker in accordance with rated current

Power consumption Pel
to DIN 3168

L 35 L 35
L 35 L 50

1710 W/2110 W
1980 W/2450 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.3

Refrigerant R134a

Permissible operating pressure p. max. 28 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Pluggable terminal strip

Weight 91 kg

Colour RAL 7035

Air throughput of fans
External circuit 2,000 m3/h

Internal circuit 1,500 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.400 182

Metal filter 1 3286.410 183

Door-operated switch 1 4127.000 176

SK bus system for Comfort controller 1 3124.100 177

RiDiag II including cables 
for Comfort controller 1 3159.100 177

Interface card for Comfort controller 1 3124.200 177
1) Internal transformer – settings according to rated current if transformer circuit-breakers are used.

SK 3332. . . . External mounting Partial internal 
mounting

Mounting cutout, 
partial internal 
mounting

Mounting cutout, 
external mounting

500

15
80

340 145 195

500

362

15
3015

50

25

474

Ø 13 (4x)

15
80

500

380

440

440

Ø 13 (10x)

45
33

0
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80

16
4

36
0
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0

50
0

37
5

38
0

27
5
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Wall-mounted cooling units
Useful cooling output 4000 W
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RiDiag II facilitates diagnosis 
of the operating behaviour 
of cooling units with Comfort 
controllers.

Divided case construction for 
greater installation flexibility.

Approvals, 
see page 17.

Performance diagrams
Model No. SK
3332. . . . 
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Ti = Enclosure internal temperature (°C)
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Functional diagram
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66 Rittal system climate control

The super-slimline design permits 
system adaptation for applications 
where high heat loads are accommo-
dated in a confined space. 

Technical description SK 3255. . . .:
● Suitable for both internal and external 

mounting.
● Only 90 mm installation depth with inter-

nal mounting.
● For external mounting, use trim frame 

SK 3214.000.
● Basic version with thermostat control 

(Model No. . . . . .100 / .140).
● Convenient microcontroller version for 

controlling and monitoring the cooling 
unit (Model No. . . . . .500 / .540).

Supply includes:
Fully wired ready for connection, including 
drilling template and assembly parts.

Model No. SK with thermostat 3255.100* 3255.140

Model No. SK with microcontroller 3255.500 3255.540

Rated operating voltage V, Hz 230, 50/60 400, 2~/50/60

Dimensions in mm
W
H
D

460 
1575 
132

460 
1575 
132

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1400 W/1400 W
910 W/910 W 

 

Rated current max. 4.6 A/5.2 A 2.7 A/3.0 A

Start-up current 13.6 A/13.6 A 7.8 A/7.8 A

Pre-fuse T 6.0 A/6.0 A 6.0 A/6.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

740 W/960 W
860 W/1075 W

760 W/990 W
885 W/1100 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 2.0/1.5 1.8/1.4

Refrigerant R134a, 625 g

Permissible operating pressure p. max. 24 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 44 kg 47 kg

Colour RAL 7035

Air throughput of fans
External circuit 907 m3/h / 1,040 m3/h

Internal circuit 860 m3/h / 1,030 m3/h

Temperature control Internal thermostat or microcontroller control (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications. * Also available in 115 V, UL-approved.

Accessories Packs of Page

Filter mats 3 3253.000 182

Metal filter 1 3253.200 183

Air diverter 1 3213.300 173

Trim frame for external mounting 1 3214.000 179

Ride-up roller for door installation 10 4538.000 179

Door-operated switch 1 4127.000 176

Temperature indicator 1 3114.100 174

SK bus system for microcontroller 1 3124.000 177

SK 3255. . . .

Mounting cutout, 
internal mounting

Mounting cutout, 
external mounting
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Wall-mounted cooling units
Useful cooling output 1400 W

67Rittal system climate control
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Maximum mounting flexibility, 
thanks to the super-slimline 
design.

Approvals, 
see page 17.

Performance diagrams
Model No. SK 
3255. . . . 
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Functional diagram

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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68 Rittal system climate control

598

41
5

380

Ø 100 27

510

280

Technical specifications:
● Especially for office applications.
● Low noise level (considerably quieter 

than cooling units for industrial applica-
tions).

● Temperature control and system moni-
toring via microcontrollers.

● Optional CMC evaluation.
● Cable entry into the enclosure from 

above (via roof plate) is also possible. 
For cable entry, we recommend the use 
of PG screwed cable glands.

● Flexible cold air routing in the internal 
circuit.

● Condensate management via integral 
electronic condensation evaporation.

Supply includes:
Fully wired ready for connection, including 
drilling template, eyebolt and assembly 
parts.

Model No. SK with microcontroller 3273.500 3273.515

Rated operating voltage V, Hz 230, 50/60 1151), 50/60

Dimensions in mm
W
H
D

598
415
510

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1100 W/1200 W
850 W/870 W 

 

Rated current max. 5.2 A/5.4 A 11.0 A/11.5 A

Start-up current 15.5 A/16.5 A 32.0 A/35.0 A

Pre-fuse T 10.0 A/10.0 A 20.0 A/20.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

890 W/910 W
960 W/1100 W

920 W/940 W
990 W/1140 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.2

Refrigerant R134a

Permissible operating pressure p. max. 25 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54*

Duty cycle 100%

Type of connection Terminal strip

Weight 42 kg 47 kg

Colour RAL 7035

Air throughput of fans
External circuit 1,760 m3/h

Internal circuit 440 m3/h

Temperature control Electronic temperature control with function monitoring and fault signalling via built-in microcontroller 
(factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.100 182

Metal filter 1 3286.210 183

Door-operated switch 1 4127.000 176

SK bus system for microcontroller 1 3124.000 177

Air ducting system 1 3286.870 172

Cover stoppers for interior air outlet 2 3286.980 172
1) Internal transformer – settings according to rated current if transformer circuit-breakers are used. 
* In order to avoid increased condensation, we recommend enclosures with a protection category of at least IP 54.

SK 3273. . . . 

Mounting cutout

62

490

39
0
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Roof-mounted cooling units
for TS 8 enclosures, useful cooling output 1100 W

69Rittal system climate control
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Optimum use of the SK bus 
system with bayed enclosure 
suites.

Approvals, 
see page 16.

Performance diagrams
Model No. SK
3273.500 / 3273.515

60 Hz

20 25 30 35 4540 50 55

20

QK
.

Tu

Ti

2250 

2000 

1750 

1500 

1250 

1000 

750 

500 25

30

35

40

45
50
55

50 Hz

20 25 30 35 4540 50 55

QK
.

Tu

Ti

2000 

1750 

1500 

1250 

1000 

750 

500
20

25

30

35

40

45
50
55

Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Functional diagram

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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70 Rittal system climate control
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Technical description:
● Basic version: Temperature control via 

internal electronics 
(Model No. . . . . .104 / .114 / .144).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .504 / .514 / .544).

● Version . . . . .144 / .544 supports multi-
ple voltages (400 and 460 V without 
rewiring).

● Generous distances between the air 
intakes and outlets in the internal air 
circuit ensure good air circulation, even 
with very compact installations.

Supply includes:
Fully wired ready for connection, including 
drilling template and assembly parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC inter-
face). 

Model No. SK with Basic controller 3303.104 3303.114 3304.104 3304.114 3304.144 3305.104 3305.114 3305.144

Model No. SK with Comfort controller 3303.504 3303.514 3304.504 3304.514 3304.544 3305.504 3305.514 3305.544

Rated operating voltage V, Hz 230, 50/60 115, 60 230, 50/60 1151), 
50/60

400, 50/
460, 60, 3~ 230, 50/60 1151), 

50/60
400, 50/
460, 60, 3~

Dimensions mm
W
H
D

280
550
200

400
950
260

400
950
260

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

500 W/610 W
280 W/350 W

500 W
280 W 

1000 W/1060 W
790 W/840 W 

1500 W/1510 W
1230 W/1250 W 

 

Rated current max. 2.6/2.6 A 5.7 A 4.8/4.4 A 9.5/10 A 2.5/2.6 A 5.4/6 A 11/12.5 A 2.3/2.6 A

Start-up current 5.1/6.4 A 11.5 A 12/14 A 26/28 A 11.5/12.7 A 22/24 A 42/46 A 12.2/11.3 A

Pre-fuse T 4/4 A 10 A 10/10 A 16/16 A 2) 16/16 A 20/20 A 2)

Power consumption Pel
to DIN 3168

L 35 L 35
L 35 L 50

360/380 W
420/390 W

470 W
500 W

700/650 W
750/710 W

725/680 W
780/750 W

580/550 W
660/680 W

850/1000 W
1000/1160 W

880/1050 W
1040/1200 W

800/980 W
960/1150 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.4 1.7 1.8 1.7 1.9

Refrigerant R134a

Permissible operating pressure p. max. 25 bar 26 bar 25 bar

Temperature and setting range +20°C to +55°C

Protection category NEMA 4x

Duty cycle 100%

Type of connection Plug connector terminals

Weight 17 kg 39 kg 44 kg 40 kg 41 kg 46 kg 42 kg

Material Stainless steel 1.4301 (V2A)

Air throughput of fans
External circuit 345 m3/h 900 m3/h 900 m3/h

Internal circuit 310 m3/h 600 m3/h 800 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications. Delivery times on request.

Accessories Packs of Page

Filter mats 3 3286.300 3286.400 182

Metal filter 1 3286.310 3286.410 183

Door-operated switch 1 4127.000 4127.000 176

SK bus system for Comfort controller 1 3124.100 – 3124.100 177

RiDiag II including cables 
for Comfort controller 1 3159.100 177

Interface card for Comfort controller 1 3124.200 177
1) Internal transformer – when using transformer circuit-breakers, please set according to rated current.   2) Motor circuit-breaker according to rated current.

External mounting
SK 3303. . . .

262

266

280

48
0

15
.5

55
0

Ø 8
(4x)

53
2

Mounting cutout 
external mounting

External mounting

SK 3304. . . .
SK 3305. . . .

Mounting cutout 
external mounting
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Wall-mounted cooling units
Design NEMA 4x, useful cooling output 500/1000/1500 W

71Rittal system climate control
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Approvals,
see page 18.

Functional diagram

Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Internal temperature of enclosure (°C)

.

Model No. SK
3304.104 / 3304.114 / 3304.144
3304.504 / 3304.514 / 3304.544
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Performance diagrams
Model No. SK
3303.104 / 3303.114
3303.504 / 3303.514
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Model No. SK
3305.104 / 3305.114 / 3305.144
3305.504 / 3305.514 / 3305.544
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72 Rittal system climate control
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Technical description:
● Basic version: Temperature control via 

internal electronics 
(Model No. . . . . .104 / .114 / .144).

● Comfort version: Temperature control 
and system monitoring via micro-
processor control of the unit 
(Model No. . . . . .504 / .514 / .544).

● Version . . . . .140 / .540 supports multi-
ple voltages (400 and 460 V without 
rewiring).

● Generous distances between the air 
intakes and outlets in the internal air 
circuit ensure good air circulation, even 
with very compact installations.

Supply includes:
Fully wired ready for connection, including 
drilling template and assembly parts.

Note:
Cooling units with Comfort controller may 
be integrated e.g. into superordinate 
remote monitoring systems by way of an 
optional interface board SK 3124.200 
(RS 232, RS 485, RS 422 and PLC inter-
face). 

Model No. SK with Basic controller 3328.104 3328.114 3328.144 3329.104 3329.114 3329.144

Model No. SK with Comfort controller 3328.504 3328.514 3328.544 3329.504 3329.514 3329.544

Rated operating voltage V, Hz 230, 50/60 1151), 50/60 4002), 50/
460, 60, 3~ 230, 50/60 1151), 50/60 4002), 50/

460, 60, 3~

Dimensions mm
W
H
D

400
1580
290

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

2000 W/2350 W
1450 W/1690 W 

2500 W/2850 W
1600 W/1750 W 

 

Rated current max. 6.9 A/8.3 A 13.6 A/16.2 A 2.5 A/2.5 A 8.0 A/10.5 A 16.0 A/19.0 A 3.4 A/3.5 A

Start-up current 22.0 A/26.0 A 36.0 A/39.0 A 6.5 A/7.5 A 25.0 A/25.0 A 48.0 A/47.0 A 8.0 A/8.0 A

Pre-fuse T 16.0 A/16.0 A 24.0 A/24.0 A 2) 12.0 A/12.0 A 20.0 A/20.0 A 2)

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

900/1070 W
1330/1220 W

960/1130 W
1170/1290 W

930/1150 W
1150/1400 W

1380/1770 W
1600/2050 W

1400/1810 W
1630/2100 W

1300/1710 W
1550/2000 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.7 2.3 1.9 2.0

Refrigerant R134a

Permissible operating pressure p. max. 25 bar

Temperature and setting range +20°C to +55°C

Protection category NEMA 4x

Duty cycle 100%

Type of connection Plug connector terminals

Weight 66 kg 73 kg 67 kg 69 kg 76 kg 70 kg

Material Stainless steel 1.4301 (V2A)

Air throughput of fans
External circuit 640 m3/h 710 m3/h

Internal circuit 550 m3/h 640 m3/h

Temperature control Basic or Comfort controller (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications. Delivery times available on request.

Accessories Packs of Page

Filter mats 3 3286.400 182

Metal filter 1 3286.410 183

Door-operated switch 1 4127.000 176

SK bus system for Comfort controller 1 3124.100 177

RiDiag II including cables 
for Comfort controller 1 3159.100 177

Interface card for Comfort controller 1 3124.200 177
1) Internal transformer – when using transformer circuit-breakers, please set according to rated current.   2) Motor circuit-breaker according to rated current.

SK 3328. . . . 
SK 3329. . . .
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External mounting Mounting cutout 
external mounting
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Wall-mounted cooling units
Design NEMA 4x, useful cooling output 2000/2500 W

73Rittal system climate control

W
al

l-m
o

un
te

d
 c

o
o

lin
g 

un
its

Approvals,
see page 18.

Two controller variants are 
available: Basic and Comfort.

Performance diagrams
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Internal temperature of enclosure (°C)

.
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Functional diagram
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74 Rittal system climate control

Roof-mounted cooling units, stainless steel
Useful cooling output QK

to DIN 3168 in W Dimensions mm Rated operating 
voltage 
Volt, Hz

Model No.  
SK

Technical specifications 
correspond to

L 35 L 35 W H D Model No. SK Page
500 595 415 375 230, 50/60 3382.200 3382.100 48
500 595 415 375 115, 50/60 3382.210 3382.110 48
500 595 415 375 230, 50/60 3382.600 3382.500 48
500 595 415 375 115, 50/60 3382.610 3382.510 48
1000 595 415 475 230, 50/60 3383.200 3383.100 48
1000 595 415 475 115, 50/60 3383.210 3383.110 48
1000 595 415 475 400, 2~, 50/60 3383.240 3383.140 48
1000 595 415 475 230, 50/60 3383.600 3383.500 48
1000 595 415 475 115, 50/60 3383.610 3383.510 48
1000 595 415 475 400, 2~, 50/60 3383.640 3383.540 48
1500 595 415 475 230, 50/60 3384.200 3384.100 50
1500 595 415 475 115, 50/60 3384.210 3384.110 50
1500 595 415 475 400, 2~, 50/60 3384.240 3384.140 50
1500 595 415 475 230, 50/60 3384.600 3384.500 50
1500 595 415 475 115, 50/60 3384.610 3384.510 50
1500 595 415 475 400, 2~, 50/60 3384.640 3384.540 50
2000 595 415 475 230, 50/60 3385.200 3385.100 50
2000 595 415 475 115, 50/60 3385.210 3385.110 50
2000 595 415 475 400, 2~, 50/60 3385.240 3385.140 50
2000 595 415 475 230, 50/60 3385.600 3385.500 50
2000 595 415 475 115, 50/60 3385.610 3385.510 50
2000 595 415 475 400, 2~, 50/60 3385.640 3385.540 50
3000 795 470 580 400, 3~, 50/60 3386.240 3386.140 52
3000 795 470 580 400, 3~, 50/60 3386.640 3386.540 52
4000 795 470 580 400, 3~, 50/60 3387.240 3387.140 52
4000 795 470 580 400, 3~, 50/60 3387.640 3387.540 52

Delivery times available on request.

Wall-mounted cooling units, stainless steel
Useful cooling output QK

to DIN 3168 in W Dimensions mm Rated operating 
voltage 
Volt, Hz

Model No.  
SK

Technical specifications 
correspond to

L 35 L 35 W H D Model No. SK Page
300 280 550 140 230, 50/60 3302.200 3302.100 58
300 280 550 140 115, 50/60 3302.210 3302.110 58
500 280 550 200 230, 50/60 3303.200 3303.100 58
500 280 550 200 115, 50/60 3303.210 3303.110 58
500 280 550 200 230, 50/60 3303.600 3303.500 58
500 280 550 200 115, 50/60 3303.610 3303.510 58
1000 400 950 260 230, 50/60 3304.200 3304.100 60
1000 400 950 260 115, 50/60 3304.210 3304.110 60
1000 400 950 260 400, 3~, 50/60 3304.240 3304.140 60
1000 400 950 260 230, 50/60 3304.600 3304.500 60
1000 400 950 260 115, 50/60 3304.610 3304.510 60
1000 400 950 260 400, 3~, 50/60 3304.640 3304.540 60
1500 400 950 260 230, 50/60 3305.200 3305.100 60
1500 400 950 260 115, 50/60 3305.210 3305.110 60
1500 400 950 260 400, 3~, 50/60 3305.240 3305.140 60
1500 400 950 260 230, 50/60 3305.600 3305.500 60
1500 400 950 260 115, 50/60 3305.610 3305.510 60
1500 400 950 260 400, 3~, 50/60 3305.640 3305.540 60
2000 400 1580 290 230, 50/60 3328.200 3328.100 62
2000 400 1580 290 115, 50/60 3328.210 3328.110 62
2000 400 1580 290 400, 3~, 50/60 3328.240 3328.140 62
2000 400 1580 290 230, 50/60 3328.600 3328.500 62
2000 400 1580 290 115, 50/60 3328.610 3328.510 62
2000 400 1580 290 400, 3~, 50/60 3328.640 3328.540 62
2500 400 1580 290 230, 50/60 3329.200 3329.100 62
2500 400 1580 290 115, 50/60 3329.210 3329.110 62
2500 400 1580 290 400, 3~, 50/60 3329.240 3329.140 62
2500 400 1580 290 230, 50/60 3329.600 3329.500 62
2500 400 1580 290 115, 50/60 3329.610 3329.510 62
2500 400 1580 290 400, 3~, 50/60 3329.640 3329.540 62
4000 500 1580 340 400, 3~, 50/60 3332.240 3332.140 64
4000 500 1580 340 400, 3~, 50/60 3332.640 3332.540 64

Delivery times available on request.

.

.
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Stainless steel cooling units
Roof-mounted, wall-mounted, useful cooling output 300 – 4000 W

75Rittal system climate control
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Functional diagram Functional diagram

Technical description:
● Corrosion-resistant unit cover 

made from stainless steel 
1.4301 (V2A)

● Louvred grille spray-finished 
in RAL 9007

● Basic version: 
Temperature control via 
internal electronics
(Model No. . . . . .200 / .210 / 
.240).

● Comfort version: 
Temperature control and 
system monitoring via micro-
processor control of the unit 
(Model No. . . . . .600 / .610 / 
.640).

● Condensate warning with 
Comfort controller.

● Innovative cold-air circula-
tion concept for the inner cir-
cuit, providing for targeted 
climate control optimised for 
individual enclosure installa-
tions. 

● Variable external circuit for 
problem-free interconnec-
tion and for enclosure loca-
tions against walls.

● Simple mounting thanks to a 
new mounting system and 
symmetrical installation 
cutouts.

Supply includes:
Fully wired ready for connec-
tion, including drilling template, 
eyebolt and assembly parts.

Note:
Cooling units with Comfort 
controller may be integrated 
e.g. into superordinate remote 
monitoring systems by way of 
an optional interface board 
SK 3124.200 (RS 232, RS 485, 
RS 422 and PLC interface). 

Approvals,
see page 17 and 18.
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Recooling systems

Benefits, technical details 78

Mini, cooling output 960/1490 W 80

Mini, cooling output 3000/4500 W 82

Mini, for wall mounting, cooling output 1000/2500/4000 W 84

In floor-standing enclosure, cooling output 2100 to 7700 W 86

In floor-standing enclosure, cooling output 10000 to 25200 W 88

In floor-standing enclosure for oil, 
cooling output 2550 to 7900 W 90

In floor-standing enclosure for oil, 
cooling output 10600 to 26100 W 92

In TS 8 Top enclosure system, cooling output 6000/7500 W 94

In TS 8 Top enclosure system, 
cooling output 10000 to 25000 W 96

In industrial enclosure, cooling output 32 kW to 172 kW 98

Recooling systems can be used in all situations where a high 

refrigeration load is required – in process and machine cooling, 

media cooling, and for dissipating heat loss from enclosures via 

air/water heat exchangers.

Practical example 
of a recooling system
The recooling system, as a central unit, is 
used to cool a total of three gearbox test 
benches at a supplier to the automotive 
industry. Prior to delivery, every single 
gearbox is subjected to extensive func-
tional and quality testing. 

In order to ensure that the test process 
runs smoothly, three motors with a total out-
put of 12,000 watts must be cooled effi-
ciently. 

The power infeed and control of the test 
benches, integrated into five TS 8 enclo-
sures, are cooled by air/water heat 
exchangers which are likewise supplied 
centrally with the required cooling water via 
the recooling system. 

One system is used for enclosure, process 
and machine cooling: this is one of the key 
benefits of using recooling systems.

Recooling system

Gearbox test benches 

TS 8 enclosures

Air/water heat exchangers 
(roof-mounted and wall-
mounted)

1

2

3

4
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Recooling systems
Benefits, technical details

Rittal system climate control

Recooling systems ensure centralised, efficient cooling and pro-

vision of the cooling medium (generally water). All cooling tasks on 

a system or machine can be solved via a single pipeline system. 

Spatial separation between cooling production and process cool-

ing can be achieved with recooling systems.

The range to meet every cooling requirement

Mini recooling systems
with an output range from 
960 W to 4,500 W combine a 
space-saving, compact struc-
ture with an attractive design. 
The wall-mounted units open 
up new opportunities by inte-
grating recooling systems into 
machine and enclosure hous-
ings without taking up addi-
tional floor space.

Recooling systems integrat-
ed into the TS 8 Top enclo-
sure system
with an output range from 
6,000 W to 25,000 W satisfy 
demands for a compact design 
coupled with the option of inte-
gration into existing TS 8 enclo-
sure combinations. 

Recooling systems in a 
floor-standing enclosure for 
water and oil
with an output range from 
2,100 W to 26,100 W are inte-
grated into a stand-alone 
enclosure and require only 
minimal floor space. The func-
tionally equipped design facili-
tates the cooling of oil and 
water. 

Special recooling systems
are planned and project man-
aged to customised specifica-
tions by our project engineers. 
Implementation of the require-
ments for both cooling and 
enclosure technology form the 
basis for a recooling system 
that is ideally adapted to the 
respective requirements. 

Recooling systems in an 
industrial enclosure 
with an output range from 
32 kW to 172 kW satisfy 
demands for a high cooling 
output with optimised space 
requirements, whilst their 
enclosure design with remov-
able panels ensures easier 
access for servicing purposes.
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Application diversity of centralised cooling technology

Benefits:
● Cooling output from 

0.96 to 172 kW

● A single system for enclo-
sure cooling, process and 
machine cooling, and the 
cooling of liquid media

● Integration into bayed 
enclosure suites

● Individual project man-
agement

● Commissioning and serv-
icing

Important
● Cooling output calcu-

lated at an ambient tem-
perature of 32°C and an 
inlet temperature of 18°C 
(water)/20°C (oil)

For planning data 
see page 187 
or refer to the Internet at
www.rittal.de

Recooling systems are used as 
central cooling units for partic-
ularly high heat loads. They 
may serve several pieces of 
equipment simultaneously, and 
are particularly effective in 
terms of cooling output. 

Enclosure cooling
In conjunction with air/water 
heat exchangers, optimum 
dissipation of high heat loads 
is guaranteed, even under 
extreme ambient temperatures 
and air contamination levels.

Cooling of liquid media
Direct and indirect cooling of 
liquids are the prerequisite for 
ensuring necessary machine 
precision and speed.

Process cooling
High-quality material process-
ing, such as laser cutting, 
necessitates high levels of tem-
perature precision with simulta-
neous cooling of the periph-
eral technology. These require-
ments are met to precision, 
thanks to the design of the 
cooling system and integral 
control systems.

Siting conditions

Unity with enclosures
For example, recooling sys-
tems may be connected direct-
ly to a bayed enclosure suite, 
providing effective, centralised 
cooling for all enclosures and 
housings on a machine or 
system.

Spatially separated
High heat loads can even be 
dissipated in confined and 
awkward spaces, thanks to the 
spatial separation of the recool-
ing system from the enclo-
sures and machine. In all 
cases, as well as enclosure 
cooling, cooling water may also 
be produced for process and 
machine cooling or for cooling 
liquid media.

 Recooling system

 Air/water heat exchanger,
roof-mounted

 Air/water heat exchanger,
wall-mounted

 Other components, 
e.g. machine cooling 
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430

1/2″

Functional description
Mini recooling systems are used to cool 
water with an additional additive, and facili-
tate more precise temperature consistency 
of the liquid medium. 
Recooling system alternatively configured 
as a pressure-sealed or open system. 
In the pressure-sealed configuration 
(XXXX.600), the water circuit is equipped 
with a pressure relief valve and automatic 
exhaust. In this way, the water volume can 
be routed directly to the consumer with the 
integral pump, and no additional tank 
reservoir is needed. 
The Mini recooling systems configured as 
an open system (XXXX.610) have a tank 
integrated into the recooling system with a 
tank volume of 2.5 l.

Technical design:
● Compact, modular structure of the 

cooling components on a base plate 
designed as a collecting tray.

● Medium-conveying pumps.
● Precise temperature control, based on 

microprocessor technology.
● Collective fault signal with floating 

contact.
● Application-specific special equipment 

available on request.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual 
documentation including functional dia-
gram and wiring plans.

Optionally available:

● Upstream pipework, free from 
non-ferrous metals

● Ambient temperature control
● More powerful pumps
● Outdoor siting
● Water-cooled condenser
● External sensor
● Special spray finish
● Special voltages

Model No. SK 3318.600 3318.610 3319.600 3319.610

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

600
400
430

Cooling output at 
Tw = 18°C 
Tu = 32°C 

960 W/1070 W 1490 W/1660 W 

     

Power consumption 630 W/780 W 845 W/1050 W

Rated current max. 4.2 A 5.4 A

Refrigerant R134a / 0.975 kg

Pmax. cooling circuit 25 bar

Temperature range
Environment +5°C to +43°C

Liquid media +10°C to +30°C

Pump capacity See characteristic curve

Tank – Yes – Yes

Tank capacity Pressure-sealed 2.5 l Pressure-sealed 2.5 l

Water connections 2 x 1/2˝ IG

Weight 48 kg 51 kg

Colour RAL 7035

Protection category (electrics) IP 44

Air throughput of fans 900 m3/h

Temperature control Microcontroller control, setting range +10°C to +30°C (factory setting +18°C)

Special voltages and technical modifications available on request.

Front view Side view Rear view

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

15. Evaporator coil

20. Expansion valve

25. Filter dryer

30. Pressostat

35. Water pump

40. Flow monitor

45. Vent valve

50. Filling

55. Temperature sensor, water

60. Overpressure valve

65. Pressure relief valve

P
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10 25
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30

1

15

T

50

55

S

45

40

35

65 60

600

40
0

20 °C

Layout diagram

Note:
With a lockable external cooling cycle, 
a bypass (overpressure valve) should be 
provided in the external water pipes.
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Mini, cooling output 960/1490 W
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Water connections
The water connections, as well 
as the fill and drain nozzles, are 
mounted at the rear and easily 
accessible.

Characteristic curves of pump
Model No. SK
3318.600 / 3318.610 /
3319.600 / 3319.610

60 Hz

64 8 10 12

H

Q

0

10

20

30

40

.

50 Hz

2.50 5.0 7.5 10
0

10

20

30

40

H

Q
.

H = Delivery head H [m] 
Q = Delivery flow Q [l/min] 
.

Approvals, 
see page 18.

Microcontroller
For control of the water temper-
ature and system analysis with 
collective fault signal. 

Functional diagram

Accessories:

Filter mat, metal filter mat, 
see page 182.

The illustration shows units with customer-specific options
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Functional description
Mini recooling systems are used to cool 
water with an additional additive, and facili-
tate more precise temperature consistency 
of the liquid medium. 
The water circuit, designed as a system 
that is open to the atmosphere, is equipp-
ed with an integral tank. 
All safety components integrated into the 
fully hermetic cooling circuit have been 
designed to DIN EN 378 and VBG 20. The 
modular configuration of the Mini recooling 
system means that the operator display for 
the microcontroller may be mounted either 
on the front or rear. 
The fully functional equipment supports 
independent siting of the Mini recooling 
system at any time.

Technical design:
● Compact, modular configuration of the 

cooling components with integral water 
tank. Operator display may optionally be 
mounted on the front or rear.

● Integral tank level display.
● Medium-conveying pumps.
● Precise temperature control, based on 

microprocessor technology.
● Collective fault signal with floating 

contact.
● Application-specific special equipment 

available on request.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual doc-
umentation including functional diagram 
and wiring plans.

Optionally available:

● Upstream pipework, free from 
non-ferrous metals

● Ambient temperature control
● More powerful pumps
● Outdoor siting
● Water-cooled condenser
● Water level switch
● External sensor
● Special spray finish
● Special voltages

Model No. SK 3320.600 3334.600

Rated operating voltage V, Hz 400, 3~, 50 / 60

Dimensions in mm
W
H
D

600
680
625

Cooling output at 
Tw = 18°C 
Tu = 32°C 

3000 W 4500 W 

   

Power consumption 1716 W/1953 W 2001 W/2505 W

Rated current max. 3.8 A/3.9 A 4.9 A/5.0 A

Refrigerant R134a

Pmax. cooling circuit 25 bar

Temperature range
Environment +5°C to +43°C

Liquid media +10°C to +30°C

Pump capacity See characteristic curve

Tank Made from stainless steel 1.4301

Tank capacity 30 l

Water connections 2 x 1/2˝ IG

Weight 51 kg 56 kg

Colour RAL 7035

Protection category (electrics) IP 44

Air throughput of fans 1,785 m3/h

Temperature control Microcontroller control, setting range +10°C to +30°C (factory setting +18°C)

Special voltages and technical modifications available on request.

Front view Side view Rear view

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

15. Evaporator coil

20. Expansion valve

25. Filter dryer

30. Water tank

35. Filling

40. Tank drain

45. Water level switch, optional

50. Temperature sensor

55. Pump

60. Flow monitor

70. Pressostat

P
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Layout diagram

600

68
0

20°C

630

1/2″

Note:
With a lockable external cooling cycle, 
a bypass (overpressure valve) should be 
provided in the external water pipes.
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Mini, cooling output 3000/4500 W
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Enclosure cooling
with air/water heat exchangers 
in the output range from 
1 – 5 kW.

Characteristic curves of pump
Model No. SK
3320.600 / 3334.600

60 Hz

H

Q

150 30 45 60
0

15

30

45

60

.

50 Hz

0

15

30

45

60

H

Q

150 30 45 60
.

H = Delivery head H [m] 
Q = Delivery flow Q [l/min] 
.

Approvals, 
see page 18.

Metal filter mat
When using recooling systems 
in dusty environments.

Functional diagram

Accessories:

Filter mat, metal filter mat, 
see page 182.

The illustration shows units with customer-specific options
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Layout diagram

Functional description
Mini recooling systems for wall mounting 
are used to cool water with an additional 
additive, and facilitate more precise tem-
perature consistency of the liquid medium. 
Because the recooling systems may be 
mounted on the wall, there is no additional 
floor space required. 
The recooling systems, designed as an 
open system, have a tank with an integral 
pump.
All safety components integrated into the 
fully hermetic cooling circuit have been 
designed to DIN EN 378 and VBG 20.

Technical design:
● Compact and modular configuration of 

the cooling components with integral 
water tank. 

● Application-specific special equipment 
available on request.

Supply includes:
Recooling system wired and plumbed 
ready for connection, including drilling 
template, with multilingual documentation 
including functional diagram and wiring 
plans.

Optionally available:

● Upstream pipework, free from 
non-ferrous metals

● Ambient temperature control
● More powerful pumps
● Outdoor siting

SK 3360.100
Front view Rear viewSide view

SK 3360.250 / SK 3360.400

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

15. Evaporator coil

20. Expansion valve

25. Filter dryer

30. Water tank

35. Filling

40. Tank drain

45. Water level switch, optional

50. Temperature sensor

55. Pump

60. Flow monitor

70. Pressostat

Model No. SK 3360.100 3360.250 3360.400

Rated operating voltage V, Hz 400, 3~, 50/60

Dimensions in mm
W
H
D

400
950
310

400
1580
290

500
1580
340

Cooling output at 
Tw = 18°C 
Tu = 32°C 

1000 W 2500 W 4000 W 

    

Power consumption 700 W/760 W 1550 W/2000 W 1980 W/2450 W

Rated current max. 2.7 A/3.0 A 3.7 A/3.8 A 3.9 A/4.2 A

Refrigerant R134a

Pmax. cooling circuit 23 bar

Temperature range
Environment +5°C to +43°C

Liquid media +10°C to +30°C

Pump capacity See characteristic curve

Tank PP

Tank capacity 5 l 10 l 15 l

Water connections 2 x 1/2˝ IG

Weight 47 kg 78 kg 99 kg

Colour RAL 7035

Protection category (electrics) IP 44

Air throughput of fans 500 m3/h 710 m3/h 2,000 m3/h

Temperature control Microcontroller control, setting range +10°C to +30°C (factory setting +18°C)

Special voltages and technical modifications available on request.
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Note:
With a lockable external cooling cycle, 
a bypass (overpressure valve) should be 
provided in the external water pipes.

Service aperture

Service aperture

B = Width
T = Depth
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Recooling systems
Mini, for wall mounting, cooling output 1000/2500/4000 W
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Machine cooling
Integration of the recooling system into 
enclosure and machine housings without 
the need for additional floor space. 

Characteristic curves of pump
Model No. SK
3360.100 / 3360.250 /
3360.400 

60 Hz

H

Q

0
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40

100 20 30 40
.

50 Hz

H

Q
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100 20 30 40
.

H = Delivery head H [m] 
Q = Delivery flow Q [l/min] 
.

Approvals, 
see page 18.

Functional diagram

Accessories:

Filter mat, metal filter mat, 
see page 182.

The illustration shows units with customer-specific options
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H

B T

86

60

1

Functional description
The recooling systems are integrated into a 
stand-alone enclosure and only require 
minimal floor space. The spacious design 
offers a high degree of flexibility for 
customer-specific adaptations.

Technical design:
● Robust industrial standard in 3 enclosure 

sizes.
● Identical basic enclosure for oil and 

water recooling systems.
● Spare space for the integration of 

special equipment.
● Variable air routing is possible via the left 

or right-hand side panel.
● Floating contact for collective fault 

signal.
● Level monitor.
● Multi-coil vaporiser in the tank.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual doc-
umentation including functional diagram 
and wiring plans.

Optionally available:

● Ambient temperature control
● Condenser pressure control at Tu < 15°C
● UL-tested enclosure
● Electrical water level display
● Flow monitor
● Low-pressure monitor
● Hot gas bypass control in the cooling 

circuit
● Designed as a once-through cooler 

without tank
● More powerful pumps
● Water heater 500 W/1000 W
● Water level switch
● Automatic tank filling
● Fault signal with individual fault 

messages
● External sensor
● Manual or automatic bypass
● Bi-frequency components (50/60 Hz)
● Harting connector
● Outdoor siting
● Special spray finish

Model No. SK 3336.100 3336.200 3336.300 3336.500 3336.600 3336.650

Rated operating voltage V, Hz 400, 3~, 50

Dimensions in mm
W
H
D

470
725
540

485
965
650

595
1180
800

Cooling output at 
Tw = 18°C 
Tu = 32°C 

2100 W 2580 W 3360 W 5040 W 6160 W 7700 W 

       

Power consumption 1.5 kW 1.8 kW 2.3 kW 2.9 kW 3.6 kW

Rated current max. 2.8 A 3.5 A 4.2 A 4.9 A 5.7 A

Refrigerant R134a

Pmax. cooling circuit 24 bar

Temperature range
Environment +15°C to +45°C

Liquid media +10°C to +25°C

Pump capacity See characteristic curve

Tank Made from stainless steel 1.4301

Tank capacity 17 l 33 l 57 l

Water connections 3/4˝ IG 1˝ IG

Weight 75 kg 97 kg 99 kg 141 kg 143 kg 147 kg

Colour RAL 7035

Protection category (electrics) IP 54

Air throughput of fans 700 m3/h 1,250 m3/h 1,785 m3/h 3,140 m3/h

Temperature control Electronic control with digital display, setting range +10°C to +25°C (factory setting +18°C)

Delivery times available on request. Special voltages, other frequencies, and technical modifications available on request.

Front view Side view Rear view, 
air exhaust

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

16. Multi-coil vaporiser

19. Capillary tube/expansion valve*

25. Filter dryer

30. Tank

31. Manometer

35. Tank filler

40. Tank drain

46. Level indicator

55. Pump

80. Thermostat

* from SK 3336.500
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80
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25

35

16

40

46 30 3155

Layout diagram

Side view

= Water connections1

Note:
With a lockable external cooling cycle, 
a bypass (overpressure valve) should be 
provided in the external water pipes.

B = Width
T = Depth
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Recooling systems
In floor-standing enclosure, cooling output 2100 to 7700 W
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ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY

Removable side panel
Air inlet may be on the right or 
left by exchanging the side 
panel.

Characteristic curves of pump
Model No. SK
3336.100 / 3336.200 / 3336.300 / 
3336.500 / 3336.600 / 3336.650

50 Hz

H

Q

20

0

25

30

35

3020 40 50 60
.

H = Delivery head H [m] 
Q = Delivery flow Q [l/min] 
.

Approvals, 
see page 19.

Air routing
Air inlet openings with inte-
grated louvres.

Functional diagram

Accessories:

Metal filter mats, castors, 
eyebolts and safety modules 
available on request.

The illustration shows units with customer-specific options
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Functional description
The recooling systems are integrated into a 
robust industrial housing and require only 
minimum floor space as stand-alone 
devices. A wide variety of available options 
facilitates optimum adaptation of recooling 
systems to customer-specific requirements. 

Technical design:
● Robust industrial housing in 2 enclosure 

sizes.
● Identical basic enclosure for oil and 

water recooling systems.
● Integration of application-specific 

special equipment on request.
● Variable air routing is possible via the l/h 

or r/h side panel.
● Optimum accessibility for servicing 

purposes by removing the side panel.
● Floating contact for collective fault 

signal.
● Bi-frequency design (50/60 Hz).
● Flow monitor.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual doc-
umentation including functional diagram 
and wiring plans.

Optionally available:

● Ambient temperature control
● Condenser pressure control, 

at Tu < 15°C
● Electrical water level display
● Hot gas bypass control in the cooling 

circuit
● Designed as a once-through cooler 

without tank
● More powerful pumps
● Water heater 500 W/1000 W
● Water level switch
● Automatic tank filling
● Fault signal with individual fault mes-

sages
● External sensor
● Manual or automatic bypass
● Harting connector
● Outdoor siting
● Special spray finish

Model No. SK 3336.700 3336.710 3336.720 3336.730 3336.740 3336.750

Rated operating voltage V, Hz 400, 3~, 50/460, 3~, 60

Dimensions in mm
W
H
D

615
1178
1160

715
1178
1360

Cooling output at 
Tw = 18°C 
Tu = 32°C 

10000 W/
12600 W 

14350 W/
18700 W 

16300 W/
20100 W 

18500 W/
22350 W 

20900 W/
25400 W 

25200 W/
32250 W 

       

Power consumption 3800 W/5300 W 4800 W/6500 W 5300 W/7100 W 6400 W/9000 W 7100 W/9900 W 8100 W/11500 W

Rated current max. 10.6 A/10.8 A 13.1 A/13.3 A 14.1 A/14.3 A 16.2 A/18.4 A 18.2 A/20.4 A 19.7 A/22.4 A

Refrigerant R407C

Pmax. cooling circuit 27 bar

Temperature range
Environment +15°C to +45°C

Liquid media +10°C to +25°C

Pump capacity See characteristic curve

Tank Made from stainless steel 1.4301

Tank capacity 60 l 100 l

Water connections 1˝ IG

Weight 215 kg 225 kg 235 kg 240 kg 250 kg 260 kg

Colour RAL 7035

Protection category (electrics) IP 54

Air throughput of fans 6,280 m3/h 10,880 m3/h

Temperature control Electronic control with digital display, setting range +10°C to +25°C (factory setting +18°C)

Delivery times available on request. Special voltages and technical modifications available on request.

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

15. Evaporator coil

20. Expansion valve

21. Inspection glass

22. Magnetic valve

23. Liquid collector

25. Filter dryer

30. Tank

31. Manometer

35. Tank filler

40. Tank drain

46. Level indicator

55. Pump

60. Flow monitor

71. Low-pressure switch

72. High-pressure switch

73. Shut-off valve

80. Thermostat
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Layout diagram

Front view Side view Rear view
B

H

T

ASSORBIMENTO ALLO SPUNTO
STARTING CURRENT
INTENSITE' DE DEMARRAGE
ANLAUFSTROM
CONSUMO EN ARRANQUE

REFRIGERANTE / QUANTITA'
REFRIGERANT / QUANTITY
FLUIDE FRIGORIFIQUE / CHARGE
KALTEMITTEL / GEWICHT
REFRIGERANTE / CANTIDAD

POTENZA FRIGORIFICA
COOLING CAPACITY
PUISSANCE FRIGORIFIQUE
NUTZKUHLLEISTUNG
POTENCIA FRIGORIFICA

KELVIN s.r.l. - Via E.Fermi - ZAI - 46040 PONTI s/M. - Italia - (+39) 0376 - 809651 - Fax 809648

PESO
WEIGHT
POIDS
GEWICHT
PESO

SERIE / ANNO
SERIAL / YEAR
SERIE / ANNEE
SERIENNUMMER / BAUJAHR
MATRICULA / ANO

PRESSIONE ALLA POMPA
PUMP AVAILABLE PRESSURE
PRESSION DE REFOULEMENT
PUMPENDRUCK
PRESION EN LA BOMBA

ASSORBIMENTO IN MARCIA
RUNNING CURRENT
INTENSITE' EN MARCHE
BETRIEBSSTROM
CONSUMO EN MARCHA

CAPACITA' VASCA
TANK VOLUME
VOLUME CUVE
TANKINHALT
CAPACIDAD DEPOSITO

TENSIONE NOMINALE
NOMINAL VOLTAGE
TENSION NOMINALE
NENNSPANNUNG
ALIMENTACION ELECTRICA

PRESSIONE SONORA
SOUND PRESSURE LEVEL
PRESSION SONORE
SCHALLDRUCKPEGEL
PRESION SONORA

POTENZA ELETTRICA ASSORBITA
POWER CONSUMPTION
PUISSANCE ELECTRIQUE
LEISTUNGSAUFNAHME
POTENCIA ABSORBIDA

MODELLO
MODEL
TYPE
TYP
MODELO

kpa

I

dB(A)

A

A

V-/Hz

Kg

Kg

1˝

Note:
With a lockable external cooling cycle, 
a bypass (overpressure valve) should be 
provided in the external water pipes.

B = Width, T = Depth
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Recooling systems
In floor-standing enclosure, cooling output 10000 to 25200 W

Rittal system climate control 89
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ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY

System cooling
Process-controlled cooling 
guarantees the level of preci-
sion required today.

Characteristic curves of pump
Model No. SK
3336.700 / 3336.710 / 3336.720

60 Hz
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H
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50 Hz

3520 50 65 80

H

Q

20

25

30

35
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.

H = Delivery head H [m] 
Q = Delivery flow Q [l/min] 
.

Approvals, 
see page 19.

Functional diagram

The illustration shows units with customer-specific options

60 Hz
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Accessories:

Metal filter mat, castors and 
safety module
available on request.

Model No. SK
3336.730 / 3336.740 / 3336.750
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Rittal system climate control90
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Functional description
The recooling systems are integrated into a 
stand-alone enclosure and require only 
minimal floor space. The spacious design 
offers a high degree of flexibility for 
customer-specific adaptations.

Technical design:
● Robust industrial standard in 2 enclosure 

sizes.
● Identical basic enclosure for oil and 

water recooling systems.
● Variable air routing is possible via the l/h 

or r/h side panel
● High-capacity gear pump
● Floating contact for collective fault signal
● Integration of application-specific 

special equipment on request.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual doc-
umentation including functional diagram 
and wiring plans.

Optionally available:

● Ambient temperature control
● Condenser pressure control at Tu < 15°C
● UL-tested enclosure
● Electrical level indicator
● Flow monitor
● Low-pressure monitor
● Hot gas bypass control in the cooling 

circuit
● Additional oil connections
● More powerful pumps
● Electromagnetic flow monitor
● Bypass valve
● Outdoor siting
● Special spray finish

Model No. SK 3337.200 3337.300 3337.500 3337.600 3337.650

Rated operating voltage V, Hz 400, 3~, 50

Dimensions in mm
W
H
D

485
965
650

595
1180
800

Cooling output with oil ISO VG 32
Toil = 20°C 
Tu = 32°C 

2550 W 3400 W 5150 W 6700 W 7900 W 

      

Power consumption 1.2 kW 1.6 kW 2.3 kW 2.8 kW 3.6 kW

Rated current max. 3.1 A 3.7 A 4.9 A 5.4 A 5.7 A

Refrigerant R134a

Pmax. cooling circuit 24 bar

Temperature range
Environment +15°C to +45°C

Liquid media +15°C to +35°C

Pump capacity at 10 bar 10 l/min 24 l/min

Optional tank Made from stainless steel 1.4301

Optional tank capacity 33 l 57 l

Connections 3/4˝ IG 1˝ IG

Weight 103 kg 105 kg 148 kg 150 kg 154 kg

Colour RAL 7035

Protection category (electrics) IP 54

Air throughput of fans 1,250 m3/h 1,785 m3/h 3,140 m3/h

Temperature control Electronic control with digital display, setting range +15°C to +35°C (factory setting +20°C)

Delivery times available on request. Special voltages, other frequencies, and technical modifications available on request.

Front view Side view Rear view, air 
exhaust

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

15. Evaporator coil

19. Capillary tube/expansion valve*

25. Filter dryer

31. Manometer

32. Automatic bypass valve

56. Oil pump

57. Motor for oil pump

80. Thermostat

81. Anti-frost thermostat

* from SK 3337.500

Layout diagram

Side view

80

57

31 56

32

1

10

5

15

81

19

25

= Water connections1B = Width, T = Depth
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Recooling systems
In floor-standing enclosure for oil, cooling output 2550 to 7900 W

Rittal system climate control 91
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Removable side panel
Air inlet may be on the right or 
left by exchanging the side 
panel.

Approvals, 
see page 19.

Air routing
Air inlet openings with inte-
grated louvres.

Functional diagram

Accessories:

Metal filter mat, castors, and 
eyebolts 
available on request.

The illustration shows units with customer-specific options

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Rittal system climate control92

Functional description
The recooling systems are integrated into a 
robust industrial housing and require only 
minimum floor space as stand-alone 
devices. A wide variety of available options 
facilitates optimum adaptation of recooling 
systems to customer-specific requirements. 

Technical design:
● Robust industrial housing in 2 enclosure 

sizes.
● Identical basic enclosure for oil and 

water recooling systems.
● Variable air routing is possible via the l/h 

or r/h side panel.
● Optimum accessibility for servicing 

purposes by removing the side panel.
● High-capacity gear pump.
● Floating contact for collective fault 

signal.
● Integration of application-specific 

special equipment on request.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual doc-
umentation including functional diagram 
and wiring plans.

Optionally available:

● Ambient temperature control
● Condenser pressure control, 

at Tu < 15°C
● Electrical level indicator
● Flow monitor
● Hot gas bypass control in the cooling 

circuit
● Integral tank in stainless steel 1.4301
● Additional oil connections
● More powerful pumps
● Bypass valve
● Outdoor siting
● Special spray finish

Model No. SK 3337.700 3337.710 3337.720 3337.730 3337.740 3337.750

Rated operating voltage V, Hz 400, 3~, 50/460, 3~, 60

Dimensions in mm
W
H
D

615
1178
1160

715
1178
1360

Cooling output with oil ISO VG 32 
Toil = 20°C 
Tu = 32°C 

10600 W/
12000 W 

15150 W/
17500 W 

17200 W/
20000 W 

19250 W/
22500 W 

21600 W/
25000 W 

26100 W/
30000 W 

       

Power consumption 5300 W/
6300 W

6400 W/
7700 W

7100 W/
8200 W

8700 W/
10300 W

9600 W/
11300 W

10500 W/
13300 W

Rated current max. 12.0 A/12.0 A 15.0 A/15.0 A 16.0 A/16.0 A 19.0 A/20.0 A 21.0 A/22.0 A 22.0 A/24.0 A

Refrigerant R407C

Pmax. cooling circuit 28 bar

Temperature range
Environment +15°C to +45°C

Liquid media +15°C to +35°C

Pump capacity at 10 bar 45 l/min 68 l/min

Optional tank Made from stainless steel 1.4301

Optional tank capacity 60 l 100 l

Connections 1˝ IG

Weight 222 kg 232 kg 242 kg 248 kg 258 kg 268 kg

Colour RAL 7035

Protection category (electrics) IP 54

Air throughput of fans 6,280 m3/h 10,880 m3/h

Temperature control Electronic control with digital display, setting range +15°C to +35°C (factory setting +20°C)

Delivery times available on request. Special voltages, other refrigerants, and technical modifications available on request.

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

15. Evaporator coil

20. Expansion valve

21. Inspection glass

22. Magnetic valve

23. Liquid collector

25. Filter dryer

31. Manometer

32. Automatic bypass valve

56. Oil pump

57. Motor for oil pump

71. Low-pressure switch

72. High-pressure switch

73. Shut-off valve

80. Thermostat

81. Anti-frost thermostat

73
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Layout diagram

Front view Side view Rear view
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ASSORBIMENTO ALLO SPUNTO
STARTING CURRENT
INTENSITE' DE DEMARRAGE
ANLAUFSTROM
CONSUMO EN ARRANQUE

REFRIGERANTE / QUANTITA'
REFRIGERANT / QUANTITY
FLUIDE FRIGORIFIQUE / CHARGE
KALTEMITTEL / GEWICHT
REFRIGERANTE / CANTIDAD

POTENZA FRIGORIFICA
COOLING CAPACITY
PUISSANCE FRIGORIFIQUE
NUTZKUHLLEISTUNG
POTENCIA FRIGORIFICA

KELVIN s.r.l. - Via E.Fermi - ZAI - 46040 PONTI s/M. - Italia - (+39) 0376 - 809651 - Fax 809648

PESO
WEIGHT
POIDS
GEWICHT
PESO

SERIE / ANNO
SERIAL / YEAR
SERIE / ANNEE
SERIENNUMMER / BAUJAHR
MATRICULA / ANO

PRESSIONE ALLA POMPA
PUMP AVAILABLE PRESSURE
PRESSION DE REFOULEMENT
PUMPENDRUCK
PRESION EN LA BOMBA

ASSORBIMENTO IN MARCIA
RUNNING CURRENT
INTENSITE' EN MARCHE
BETRIEBSSTROM
CONSUMO EN MARCHA

CAPACITA' VASCA
TANK VOLUME
VOLUME CUVE
TANKINHALT
CAPACIDAD DEPOSITO

TENSIONE NOMINALE
NOMINAL VOLTAGE
TENSION NOMINALE
NENNSPANNUNG
ALIMENTACION ELECTRICA

PRESSIONE SONORA
SOUND PRESSURE LEVEL
PRESSION SONORE
SCHALLDRUCKPEGEL
PRESION SONORA

POTENZA ELETTRICA ASSORBITA
POWER CONSUMPTION
PUISSANCE ELECTRIQUE
LEISTUNGSAUFNAHME
POTENCIA ABSORBIDA

MODELLO
MODEL
TYPE
TYP
MODELO
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I

dB(A)

A

A

V-/Hz

Kg

Kg

1˝

B = Width
T = Depth
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Recooling systems
In floor-standing enclosure for oil, cooling output 10600 to 26100 W

Rittal system climate control 93

Re
co

o
lin

g 
sy

st
em

s

System cooling
Process-controlled cooling 
guarantees the level of preci-
sion required today.

Approvals, 
see page 19.

Functional diagram

The illustration shows units with customer-specific options

Accessories:

Metal filter mats and castors 
available on request.

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Functional description
The recooling systems for cooling water are 
integrated into the TS 8 Top enclosure sys-
tem and can therefore be bayed to exist-
ing enclosure suites with little effort. A wide 
range of options facilitates optimum adap-
tation of recooling systems in line with 
customer-specific requirements. 

Technical design:
● Compact structure with control compo-

nents in the front and air intake via the 
rear.

● Suitable for bayed siting.
● Special fittings and options available on 

request.
● Float-actuated switch as protection 

against running dry.
● Floating collective fault signal.
● Equipped with Grundfos pumps and 

Siemens components.
● Service accessibility from all sides.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual doc-
umentation including functional diagram 
and wiring plans.

Optionally available:

● Tank in stainless steel 1.4301
● Ambient temperature control
● Flow monitor
● Water-cooled condenser
● Refrigerant R134a
● More powerful pumps
● Double pump unit
● Outdoor siting
● Filter mat monitoring
● Fault signal with individual fault mes-

sages
● Hot gas bypass control, cooling circuit
● Automatic filling
● Water micro-filter
● Harting connector
● Base tray
● Special enclosure sizes
● Special spray finish

Model No. SK 3335.060 3335.075

Rated operating voltage V, Hz 400, 3~, 50

Dimensions in mm
W
H
D

600
2000
600

Base/plinth height mm 100

Cooling output at 
Tw = 18°C 
Tu = 32°C 

6000 W 7500 W 

       

Power consumption 2.4 kW 3.0 kW

Rated current max. 7.6 A 8.1 A

Refrigerant R407C

Pmax. cooling circuit 24 bar

Temperature range
Environment +10°C to +43°C

Liquid media +10°C to +30°C

Pump capacity See characteristic curve

Tank Made from PP plastic

Tank capacity 80 l

Water connections 3/4˝ IG

Weight 180 kg 190 kg

Colour RAL 7035

Protection category (electrics) IP 54

Air throughput of fans 4,000 m3/h

Temperature control Electronic control with digital display, setting range +10°C to +30°C (factory setting +18°C)

Delivery times available on request. Special voltages, other frequencies and refrigerants, and technical modifications available on request.

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

16. Multi-coil vaporiser

20. Expansion valve

21. Inspection glass

23. Liquid collector

25. Filter dryer

30. Tank

31. Manometer

33. Fixed pump bypass

35. Tank filler

40. Tank drain

45. Level switch

55. Pump

70. Pressostat

80. Thermostat

Layout diagram

Front view Side view Rear view

Note:
With a lockable external cooling cycle, 
a bypass (overpressure valve) should be 
provided in the external water pipes.

31

33

40
5530

80

45
16 35

20

21

70

1

25

23

5

10

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 95 of 3168



Recooling systems
In TS 8 Top enclosure system, cooling output 6000/7500 W

Rittal system climate control 95
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Controller
The electronic controller is 
used for monitoring functions 
and displaying system mes-
sages.

Characteristic curve of pump
Model No. SK
3335.060 / 3335.075 

50 Hz

H = Delivery head H [m] 
Q = Delivery flow Q [l/min] 

3020 40 50 60

H

Q

12

16

20

24

28

.

.

Approvals, 
see page 19.

Functional diagram

The illustration shows units with customer-specific options

Accessories:

Metal filter mat and safety 
module 
available on request.

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Rittal system climate control96

Functional description
The recooling systems for cooling water are 
integrated into the TS 8 Top enclosure sys-
tem and can therefore be bayed to exist-
ing enclosure suites with little effort. A wide 
range of options facilitates optimum adap-
tation of recooling systems in line with 
customer-specific requirements.

Technical design:
● Compact structure with control compo-

nents in the front and air intake via the 
rear.

● Suitable for bayed siting.
● Special fittings and options available on 

request.
● Float-actuated switch as protection 

against running dry.
● Floating collective fault signal.
● Magnetic valve in the cooling circuit.
● Equipped with Grundfos pumps and 

Siemens components.
● Service accessibility from all sides.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual doc-
umentation including functional diagram 
and wiring plans.

Optionally available:

● Tank in stainless steel 1.4301
● Ambient temperature control
● More powerful pumps
● Flow monitor
● Water-cooled condenser
● Refrigerant R134a
● Double pump unit
● Outdoor siting
● Filter mat monitoring
● Fault signal with individual fault mes-

sages
● Hot gas bypass control, cooling circuit
● Automatic filling
● Water micro-filter
● Harting connector
● Base tray
● Special enclosure sizes
● Special spray finish

Model No. SK 3335.100 3335.120 3335.150 3335.200 3335.250

Rated operating voltage V, Hz 400, 3 ~, 50

Dimensions in mm
W
H
D

800
2000
600

1200
2000
600

Base/plinth height mm 100

Cooling output at 
Tw = 18°C 
Tu = 32°C 

10000 W 12000 W 15000 W 20000 W 25000 W 

 

Power consumption 4.0 kW 4.8 kW 6.0 kW 8.0 kW 10.0 kW

Rated current max. 12.5 A 17.3 A 18.5 A 23.5 A 27.5 A

Refrigerant R407C

Pmax. cooling circuit 24 bar

Temperature range
Environment +10°C to +43°C

Liquid media +10°C to +30°C

Pump capacity See characteristic curve

Tank Made from PP plastic

Tank capacity 120 l 240 l

Water connections 3/4˝ IG 1˝ IG

Weight 250 kg 270 kg 380 kg 530 kg 560 kg

Colour RAL 7035

Protection category (electrics) IP 54

Air throughput of fans 6,000 m3/h 8,000 m3/h

Temperature control Electronic control with digital display, setting range +10°C to +30°C (factory setting +18°C)

Delivery times available on request. Special voltages, other frequencies, and technical modifications available on request.

Front view Side view Rear view

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

16. Multi-coil vaporiser

20. Expansion valve

21. Inspection glass

23. Liquid collector

25. Filter dryer

30. Tank

31. Manometer

33. Fixed pump bypass

35. Tank filler

40. Tank drain

45. Level switch

55. Pump

70. Pressostat

80. Thermostat

Layout diagram

Front view
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Note:
With a lockable external cooling cycle, 
a bypass (overpressure valve) should be 
provided in the external water pipes.

Water connections
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Recooling systems
In TS 8 Top enclosure system, cooling output 10 to 25 kW
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Double pump unit
In addition to the standard 
pump, an extra pump is 
installed for redundancy pur-
poses.

Characteristic curves of pump
Model No. SK

50 Hz 3335.200 / 3335.250

6030 90 120 150
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50 Hz 3335.100 / 3335.120 / 
3335.150
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.

H = Delivery head H [m] 
Q = Delivery flow Q [l/min] 
.

Functional diagram

Accessories:

Metal filter mat and safety 
module 
available on request.

The illustration shows units with customer-specific options

Approvals, 
see page 19.

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Functional description
The enclosures consist of a frame structure 
with removable panels for easier access in 
case of servicing. The enclosure design is 
ideal for industrial applications, thanks to 
the robust profile. The recooling system 
may be adapted to specific customer 
applications via the integration of special 
equipment. 

Technical design:
● Robust industrial enclosure.
● Optimum service accessbility by remov-

ing the panels.
● Floating contact for collective fault 

signal.
● With shell-and-tube evaporator, without 

tank (SK 3339.300 – .500).
● Special application-specific equipment 

may be integrated on request.

Supply includes:
Recooling system wired and plumbed 
ready for connection, with multilingual doc-
umentation including functional diagram 
and wiring plans.

Optionally available:

● Ambient temperature control
● Condenser pressure control,

at Tu < 15°C
● Flow monitor
● More powerful pumps
● Water heater 500 W/1000 W
● Bypass
● Automatic tank filling
● Additional water connections
● Outdoor siting
● Special spray finish

Additionally for
SK 3339.400 / SK 3339.500:
● Radial fan for connecting to an external 

air duct.

Model No. SK 3339.100 3339.200 3339.300 3339.400 3339.500

Rated operating voltage V, Hz 400, 3~, 50/460, 3~, 60 400, 3~, 50

Dimensions in mm
W
H
D

815
1400
1560

1550
2000
2500

1630
2200
3400

Cooling output at 
Tw = 18°C 
Tu = 32°C 

32025 W/
38430 W 

36225 W/
43480 W 66700 W 75900 W 172200 W 

 

Power consumption 15900 W 17600 W 27000 W 28300 W 61000 W

Rated current max. 24.4 A 26.9 A 67 A 74 A 108 A

Refrigerant R407C

Pmax. cooling circuit 28 bar

Temperature range
Environment +15°C to +45°C

Liquid media +10°C to +25°C

Pump capacity See characteristic curve

Tank Made from stainless steel 1.4301

Tank capacity 150 l Pressure-sealed

Water connections 11/4˝ IG 2˝ IG 3˝ IG

Weight 280 kg 300 kg 800 kg 850 kg 2,100 kg

Colour RAL 7035

Protection category (electrics) IP 44

Air throughput of fans 18,000 m3/h 32,000 m3/h 48,000 m3/h

Temperature control Electronic control with digital display, setting range +10°C to +25°C (factory setting +18°C)

Delivery times available on request. Special voltages, other frequencies and refrigerants, and technical modifications available on request.

Front view Rear view

Key to the adjacent drawing:
1. Compressor

5. Condenser

10. Condenser fan

15. Evaporator coil/shell-and-tube 
evaporator without tank

20. Expansion valve

21. Inspection glass

22. Magnetic valve

23. Liquid collector

25. Filter dryer

30. Tank

31. Manometer

35. Tank filler

40. Tank drain

46. Level indicator

55. Pump

60. Flow monitor

71. Low-pressure switch

72. High-pressure switch

73. Shut-off valve

80. Thermostat
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Layout diagram SK 3339.100*

Side view
SK 3339.300 / SK 3339.400

Front view Rear viewSide view
SK 3339.500

Front view Rear viewSide view
SK 3339.100 / SK 3339.200

Note:
With a lockable external cooling cycle, 
a bypass (overpressure valve) should be 
provided in the external water pipes.

* Layout diagram SK 3339.200 – .500 available on request.

B = Width
T = Depth
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Recooling systems
In industrial enclosure, cooling output 32 kW to 172 kW

Rittal system climate control 99
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The recooling system may be 
adapted to specific customer 
applications on request, via the 
integration of special equip-
ment.

Characteristic curves of pump
Model No. SK

60 Hz 3339.100 / .200

907050 110 150130 170

H

Q

35.0

37.5

40.0

42.5

45.0

.

50 Hz 3339.100 / .200

8050 110 140 170

H

Q

25

30

35

40

.

H = Delivery head H [m] 
Q = Delivery flow Q [l/min] 
.

Functional diagram

Accessories:

Metal filter mat 
available on request.

The illustration shows units with customer-specific options

Approvals, 
see page 20.

50 Hz 3339.300 / .400

1000 200 300 400

H

Q

18

23

28

33

38

.

50 Hz 3339.500

0 200 400 600 800

H

Q

20

25

30

35

40

.

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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100 Rittal system climate control

Liquid cooling
High performance for CPUs, power packs 
and disk drives by cooling directly at the 
area where heat is generated. The distribu-
tor pipes for inlet and return lines for tar-
geted, reliable liquid cooling may be inte-
grated into all standard rack systems.

They are linked to an external, central 
recooling unit which also controls the inlet 
temperature. The drip-free quick-release 
coupling ensures an extremely high level of 
operational reliability. Monitoring of the sys-
tem functions is performed by the tried-
and-trusted Rittal CMC module.

There are 2 complete basic packages 
available for retro-fitting for different enclo-
sure heights.

Package 1
for enclosure height 1200 mm, 24 U

Supply includes:

Recooling system

Water infeed
Connection system, non-return valve and 
10 m hose, 1/2˝, fittings, filter, vent valve

Water distribution
Cooling circuit distributor for 20 CPU 
cooling circuits, vent valve, 40 bulkhead 
couplings, 50 m distributor hose, 6 mm

Package 2
for enclosure height 2000 mm, 42 U

Supply includes:

Recooling system

Water infeed
Connection system, non-return valve and 
10 m hose, 1/2˝, fittings, filter, vent valve

Water distribution
Cooling circuit distributor for 40 CPU 
cooling circuits, vent valve, 80 bulkhead 
couplings, 100 m distributor hose, 6 mm

Model No. SK 3301.810 Model No. SK 3301.820

Supply includes:
Heat sink with retaining brackets, bulkhead coupling and bulkhead connector for 
computer housing, coupling sleeve and connector sleeve for connection hose to cooling 
circuit distributor. Other cooling systems available on request.

Note on enquiries and advice:
Please tell us which package you are interested in, the number of 
CPU cooling circuits, and the type of CPUs.

CPU:
Athlon, Opteron, Xeon, P4, other.

Quantity Packages
Package 1
Package 2
CPU cooling circuits

CPU cooling circuit
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Power Cooling System PCS
CPU liquid cooling
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High performance 
with liquid 
cooling . . .
Today’s modern processors 
necessitate cooling of approxi-
mately 70 W/cm2. This specific 
thermal output is the equiva-
lent of between four and eight 
cooker hobs. This stretches 
heat dissipation via air to its 
physical limitations.

There is also the problem of 
substantial noise generation 
from the high fan speeds and 
the fast airflow.

Compared with air, liquid is 
capable of absorbing and dis-
sipating approximately one 
thousand times more heat in a 
targeted manner away from the 
high-performance compo-
nents. What is more, it does so 
without any noise generation.

Rittal PCS – the liquid cooling 
concept – offers the electronic 
performance of the future
● with powerful added output
● with crucial added safety
● with significantly reduced 

costs

There is one CPU cooling 
circuit available per U.

With the Power Rack System PSR based on flexRack (i) the power 
supply, cable management and liquid cooling are integrated 
directly into the vertical rack section.
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Recooling systems
Project planning examples

Effective cooling of machines, processes 

and control cabinets via centralised provi-

sion of the cooling liquid. Four examples of 

Rittal recooling systems in different output 

categories and design lines:

Example 2
Test laboratory
Every single product is subjected to in-
depth functional and quality testing at the 
in-house test laboratory. In order to ensure 
that the test process runs smoothly, the 
control cabinets are cooled via air/water 
heat exchangers, and the three test 
benches are supplied with the required 
cooling water in line with requirements. 
These diverse cooling tasks are performed 
by the recooling system integrated into the 
TS 8 Top enclosure system. Visually, they 
form a single unit with the TS 8 control 
cabinets. 

Example 3
Control room
In conjunction with air/water heat exchang-
ers, the server and network enclosures 
installed in the production control room are 
cooled by a Mini recooling system. 
Without contaminating the room air, and for 
optimum dissipation of the heat loss gener-
ated by the recooling systems, this is 
installed outside of the production control 
room.

Example 1
Production line
High-quality material processing requires a 
high degree of temperature precision with 
simultaneous cooling of the peripheral 
technology. This task – the cost-effective 
cooling of various equipment in the pro-
duction line – is performed centrally by the 
recooling system in an industrial enclosure. 
It supplies the machine and process cool-
ing with the required cooling water, as well 
as the control cabinets via air/water heat 
exchangers.

Control 
room

Production line
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Example 4
Tool production
The heat loss generated during tool 
machining (e.g. by water-cooled motor 
spindles with high-frequency drives) must 
be dissipated efficiently. This task is per-
formed by a wall-mounted Mini recooling 
system which at the same time ensures 
cooling of the control unit, likewise inte-
grated into the machine.

Test laboratory

Tool production
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1

3

Extreme industrial 
environments

Air/water heat exchangers 
(roof-mounted, 
wall-mounted)

Recooling system

1

2

3
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Heat exchangers

1

1

2

2

Air/water heat exchangers

Benefits, technical details 106

Wall mounting, useful cooling output 600/1000 W 108

Wall mounting, useful cooling output 1250/1540 W 110

Wall mounting, useful cooling output 2250/3000/5000 W 112

Roof mounting, useful cooling output 1900/2500/4000 W 114

As a side panel for 600 mm deep TS 8 enclosures, 
useful cooling output 700 W 116

One concept, two systems with very different operating methods. 

Air/water heat exchangers cool the enclosure internal air via 

integration into an existing cooling water circuit or connection to a 

recooling system. In this way, extremely high heat loads may be 

dissipated.

Practical example of an 
air/air heat exchanger
In the paper and wood-processing indus-
tries, for example, particular requirements 
are placed on climate control components. 
They ensure good ventilation inside the 
enclosure, and heat dissipation out of the 
enclosure. At the same time, they also pre-
vent the ingress of super-fine dusts.

Air/air heat exchangers are ideal for this 
purpose, since they effectively dissipate 
the heat from the enclosure with their two 
hermetically separate air circuits based on 
the reverse current or counter-current prin-
ciple, and prevent the ingress of ambient 
air into the enclosure. 

The requirement for the use of air/air heat 
exchangers is that the ambient tempera-
ture must be below the enclosure internal 
temperature.

Standard control units such as thermostat, 
hygrostat and speed control for noise mini-
misation, as well as special DC variants, 
extend the range of applications, e.g. to 
the railway sector.

Practical example of an 
air/water heat exchanger
In all areas with extreme ambient condi-
tions, enclosure and climate control com-
ponents are subject to special require-
ments. This applies, for example, to metal 
foundries, engine factories and the chemi-
cals and metal-working industries.

In such situations, low-maintenance air/
water heat exchangers are used as effi-
cient all-rounders. Either fed from existing 
cooling water networks or from separate 
recooling systems, these products contrib-
ute to an ideal climate inside the enclo-
sure. The cooling water absorbs the heat 
inside the heat exchanger and conveys it 
to the corresponding cooling system. In 
this way, even small rooms are not subject 
to additional waste heat from the enclo-
sure, and the electronics inside the enclo-
sure are effectively protected.

Air/air heat exchangers utilise the cooler ambient air to cool the 

air in the enclosure interior. Based on the counterflow principle, 

the completely separate airflows are routed through the heat 

exchanger module via high-performance fans. This prevents the 

ingress of dust from the environment into the enclosure interior.

Air/air heat exchangers

Benefits, technical details 118

Wall mounting, specific thermal output 17.5 – 60 W/K 120

Wall mounting, specific thermal output 90 W/K 122

Wall mounting, specific thermal output 14.6 – 37 W/K 124

Wall mounting, specific thermal output 42 – 69 W/K 126

Roof mounting, specific thermal output 66 W/K 128

2

2

Wood-processing industry

Air/air heat exchanger (wall-mounted)
1

2
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Air/water heat exchanger
Benefits, technical details

Rittal system climate control

2

3

3

1

4

The air of the enclosure interior may also be cooled to below the 

level of the external temperature, if required, by using cooling 

water from a central recooling system. The ingress of dust from 

outside into the cooled enclosure is prevented. The waste heat 

from the enclosure does not raise the temperature of the ambient 

air, provided the heat exchanger and cold water supply system are 

spatially separated from one another.

Performance benefits of air/water heat exchangers

Useful cooling output from 
600 to 5000 watts
in three mounting variants:

● Wall mounting
● Roof mounting
● Integrated in the TS 8 side 

panel. This installation form 
uses the space behind the 
side panel of the TS 8.

Central cooling as cold water 
supplier
By integrating the air/water 
heat exchangers into an exist-
ing cooling water circuit or con-
necting to a central recooling 
system, the necessary heat 
loss can be dissipated with 
exceptionally low energy costs.

Also suitable for use in extreme conditions

Ideal at any installation site
If direct dissipation of heat loss 
to the ambient air is not desired 
or ineffective due to the con-
fined space, the air/water heat 
exchanger may offer an ideal 
solution. Particularly by sepa-
rating the exchanger from the 
recooling system, highly indi-
vidual and effective cooling 
solutions for individual enclo-
sures or bayed enclosure 
suites may be achieved.

Effective in extreme 
conditions
Air/water heat exchangers may 
even be used in particularly 
extreme ambient temperatures 
from +1° to +70° C. Even 
extreme levels of contamina-
tion in the ambient air, e.g. with 
dust and oil, do not affect 
functioning. High heat losses 
are dissipated in the most con-
fined spaces, without emitting 
them directly to the ambient 
air. A high operating ratio is 
achieved, thanks to the large 
surface area of the heat 
exchanger unit.

Also available in stainless 
steel
Roof-mounted and wall-
mounted air/water heat 
exchangers are available with 
all water-carrying parts made 
from stainless steel 1.4571 
(V4A) for use in extreme con-
ditions. 

Example: Parallel connection of 
air/water heat exchangers with 
cold water supply via a recool-
ing system. Overflow valves 
and bypass control should be 
integrated into the recooling 
system and the customer’s own 
pipeline system respectively. 

Recooling system

Air/water heat exchanger,
roof-mounted

Air/water heat exchanger,
wall-mounted

Additional cooling water 
circuit for machine cooling 

1

2

3

4
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Installation and service benefits 

Benefits:
● Useful cooling output 

from 600 to 5000 watts

● Suitable for use even 
under extreme conditions 
and ambient tempera-
tures of up to +70°C 

● Also available with all 
water-carrying parts 
made from V4A

● System for TS 8 inte-
grated into the side panel

Important
● Air/water heat exchang-

ers should always be 
used in conjunction with 
recooling systems or a 
cooling water cirucuit

For calculation formulae 
and water quality require-
ments, 
please see page 188
or refer to the Internet at
www.rittal.de

Compact and lightweight
Air/water heat exchangers 
have a low weight and a com-
paratively low volume in rela-
tion to the heat loss to be dissi-
pated. As a result, they are 
easily mounted on vertical 
enclosure surfaces or on the 
roof.

Air/water heat exchanger 
integrated into the side panel
This side panel combines 
effective heat dissipation with 
minimum space requirements. 
It may be used in all 600 mm 
deep, 1800 mm/2000 mm high 
TS 8 enclosures.

Virtually maintenance-free
Because the ingress of ambi-
ent air into the heat exchanger 
is prevented, dirt is unable to 
penetrate. Control of the air 
and water circuit is electroni-
cally monitored.

Control and safety included

High protection category
Thanks to the sealed design, a 
protection category of IP 55 to 
EN 60 529/10.91 is achieved.

Condensate management
Any condensate arising is dis-
charged via the 1/2˝ tube con-
nector and a discharge hose, 
which should be laid with a 
gradient ensuring that there are 
no kinks. In order to avoid 
increased condensation, the 
cooling water temperature 
should be adapted to match 
the required cooling output. 
Any condensate occurring may 
be disposed of using an exter-
nal electronic condensate 
evaporator.

Safety instructions
● When installing the device, 

the condensate discharge 
must be routed out of the 
enclosure!

● In order to avoid frost dam-
age, the minimum permissi-
ble water temperature of 
+1°C must not be undercut 
at any point in the water 
cycle!

● It is vital that the manufactur-
ers’ consent is obtained 
before adding anti-freeze!

● During storage and transpor-
tation below freezing point, 
the water cycle should be 
drained completely using 
compressed air!

● Only set the thermostat as 
low as is strictly necessary, 
since undercutting the dew 
point with a falling water inlet 
temperature will result in 
condensation!

● It is very important that the 
enclosure is sealed on all 
sides (IP 54), particularly the 
cable entry (condensation)!

Roof-mounted heat 
exchanger control/monitoring
The enclosure internal temper-
ature is monitored by means of 
a thermostatically or electroni-
cally controlled magnetic valve. 
It regulates the throughput of 
cooling water. If the enclosure 
interior temperature rises 
above the set level, the float-
ing change-over contact raises 
the alarm.

Leak monitoring 
of roof-mounted units
In order to ensure that the 
enclosure interior is not at risk 
from cooling water, the sensor 
reports a leak in the event of 
water in the corrosion-resistant 
base tray. 
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Technical specifications:
● All water-carrying parts made from 

copper.
● External or internal mounting.
● Small design for optimum space utili-

sation.
● Floating contact in case of overtempera-

ture.
● Ideal for use in extreme ambient condi-

tions.

Supply includes:
Fully wired ready for connection, including 
drilling template, sealing mat and assem-
bly parts.

Model No. SK 3214.100 3217.100

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

200
500
100

298
520
135

Useful cooling output L 35 W 10, 200 l/h
L 35 W 10, 400 l/h

600 W
650 W 

1000 W
1100 W 

 

Rated current max. 0.17 A/0.18 A 0.6 A/0.55 A

Pre-fuse T 2.0 A 4.0 A

Cooling medium Water (see specifications on page 188)

Water inlet temperature > +1°C to +30°C

Permissible operating pressure p. max. 1 to 10 bar

Temperature range +1°C to +70°C

Protection category to EN 60 529/10.91 IP 55*

Duty cycle 100%

Type of connection Terminal strip

Weight 7 kg 9.5 kg

Colour RAL 7032

Air throughput of fans 120 m3/h 240 m3/h

Temperature control Thermostat-controlled magnetic valve

Temperature monitoring Internal thermostat, with changeover contact, switching load 16 A, 
setting range +20°C to +60°C (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications. * IP 65 available on request.

Accessories Packs of Page

Temperature indicator 1 3114.100 174

Door-operated switch 1 4127.000 176

Mounting cutout, external mounting

= Condensate discharge 1/2˝
= Cooling water connection 1/2˝

1
2

= Condensate discharge 1/2˝
= Cooling water connection 1/2˝

1
2

SK 3214.100

Mounting holes for internal mounting

SK 3217.100

Mounting holes for internal mounting

Mounting cutout, external mounting
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Air/water heat exchanger
Wall mounting, useful cooling output 600/1000 W
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Small design, ideal for the use 
with stand-alone enclosures in 
conjunction with Mini recooling 
systems.

Approvals, 
see page 20.

Performance diagrams 
(DIN 3168) (50/60 Hz)
Model No. SK

Water resistance curves
Model No. SK

3217.100 

TW

Ti
5

250
10 15 20 25 30

500

750

1000

1250

1500

1750

QK

.

45 °C

35 °C

25 °C

VW = 400 l/h
VW = 200 l/h
VW = 100 l/h

.

.

.

3217.100 

ΔP

V
.300 400 500

300

200

100

400

3214.100 

ΔP

V
.

300 400 500

300

200

100

400

3214.100 

45 °C
35 °C

25 °C

.

.
1200
1100
1000
900
800
700
600
500
400
300
200
100

TW

Ti5 10 15 20 25 30 35

QK

.

VW = 400 l/h
VW = 200 l/h

.

.

Tw = Water inlet temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Functional diagram
V = Volumetric flow (l/h)
ΔP = Water resistance (mbar)

.

Also required:

Cooling water system such as 
Rittal recooling systems, 
see from page 76 onwards.

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Technical specifications:
● All water-carrying parts made from 

copper.
● External or internal mounting.
● Slimline design for optimum space utili-

sation.
● Floating contact in case of overtempera-

ture.
● Ideal for use in extreme ambient condi-

tions.

Supply includes:
Fully wired ready for connection with 
terminal strip or connection cable (3 m), 
including drilling template, sealing mat 
and assembly parts.

Model No. SK 3215.100 3247.000

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

200
950
100

380
825
105

Useful cooling output L 35 W 10, 200 l/h
L 35 W 10, 400 l/h

1250 W
1300 W 

1540 W
1700 W 

 

Rated current max. 0.38 A/0.4 A 0.43 A/0.5 A

Pre-fuse T 4.0 A

Cooling medium Water (see specifications on page 188)

Water inlet temperature > +1°C to +30°C

Permissible operating pressure p. max. 1 to 10 bar

Temperature range +1°C to +70°C

Protection category to EN 60 529/10.91 IP 55*

Duty cycle 100%

Type of connection Terminal strip Connection cable 3 m

Weight 13 kg 17 kg

Colour RAL 7032

Air throughput of fans 200 m3/h 240 m3/h

Temperature control Thermostat-controlled magnetic valve

Temperature monitoring Internal thermostat, with changeover contact, switching load 16 A, 
setting range +20°C to +60°C (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications. * IP 65 available on request.

Accessories Packs of Page

Temperature indicator 1 3114.100 174

Door-operated switch 1 4127.000 176

Mounting cutout, external mounting

SK 3215.100

Mounting holes for internal mounting

SK 3247.000

Mounting holes for internal mounting

Mounting cutout, external mounting

= Condensate discharge 1/2˝
= Cooling water connection 1/2˝

1
2

= Condensate discharge 1/2˝
= Cooling water connection 1/2˝

1
2
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Air/water heat exchanger
Wall mounting, useful cooling output 1250/1540 W
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The slimline, compact design 
provides space-saving climate 
control, even in confined 
spaces and at high ambient 
temperatures.

Approvals, 
see page 20.

Performance diagrams 
(DIN 3168) (50/60 Hz)
Model No. SK

Water resistance curves
Model No. SK

3247.000 
2250

2000

1750

1500

1250

1000

750

TW

Ti5 10 15 20 25 30

QK

.

VW = 400 l/h
VW = 200 l/h
VW = 100 l/h

.

.

.
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5 10 15 20 25 30 35
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.

VW = 400 l/h
VW = 200 l/h

.

.

45 °C
35 °C

25 °C

Tw = Water inlet temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Functional diagram
V = Volumetric flow (l/h)
ΔP = Water resistance (mbar)

.

Also required:

Cooling water system such as 
Rittal recooling systems, 
see from page 76 onwards.

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Technical specifications:
● SK 3218.104: All water-carrying parts 

made from stainless steel 1.4571 (V4A). 
SK 3218.100 and SK 3216.100: All 
water-carrying parts made from copper.

● External or internal mounting. 
SK 3216.100: Suitable for external 
mounting only.

● Compact design for optimum space utili-
sation.

● Floating contact in case of overtempera-
ture.

● Ideal for use in extreme ambient condi-
tions.

Supply includes:
Fully wired ready for connection with 
terminal strip, including drilling template, 
sealing mat and assembly parts.

Also required:

Cooling water system such as 
Rittal recooling systems, 
see from page 76 onwards.

Model No. SK 3218.104* 3218.100 3216.100

Rated operating voltage V,l Hz 230, 50/60

Dimensions in mm
W
H
D

400
950
200

450
1400
250

Useful cooling output L 35 W 10, 200 l/h
L 35 W 10, 400 l/h

2250 W
2650 W 

3000 W
3500 W 5000 W 

 

Rated current max. 0.42 A/0.48 A 1.0 A/1.1 A

Pre-fuse T 4.0 A

Cooling medium Water (see specifications on page 188)

Water inlet temperature > +1°C to +30°C

Permissible operating pressure p. max. 1 to 10 bar

Temperature range +1°C to +70°C

Protection category to EN 60 529/10.91 IP 55**

Duty cycle 100%

Type of connection Terminal strip

Weight 19 kg 21 kg 56 kg

Colour RAL 7032

Air throughput of fans 240 m3/h 450 m3/h 1,000 m3/h

Temperature control Thermostat-controlled magnetic valve

Temperature monitoring Internal thermostat, with changeover contact, switching load 16 A, 
setting range +20°C to +60°C (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications. * Delivery times available on request ** IP 65 available on request.

Accessories Packs of Page

Temperature indicator 1 3114.100 174

Door-operated switch 1 4127.000 176

Mounting cutout for 
external/internal mounting

Only the 4 mounting holes, 
7 mm diameter, are required 
for internal mounting.

SK 3218. . . . SK 3216.100

Mounting cutout, 
external mounting

= Condensate discharge 1/2˝
= Cooling water connection 1/2˝

1
2

200

21

400

95
0

250

100

450

14
00

80

21

Ø  7

340

340

400

280

11
2

46
3

60
28

0

90
4

95
0

450

350

410

1533
.5

44
0

71
1.

5

18
0

45
5

45
5

14
00

45
5

433.5

Ø 8

420

= Condensate discharge 1/2˝
= Cooling water connection 1/2˝

1
2
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Air/water heat exchanger
Wall mounted, useful cooling output 2250/3000/5000 W
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Approvals, 
see page 20.

Performance diagrams 
(DIN 3168) (50/60 Hz)
Model No. SK

Water resistance curves
Model No. SK

3218.100 

Ti1000

3000

5000

2000

4000

35 °C

25 °C

TW

5 10 15 20 25 30

QK

.

VW = 400 l/h
VW = 200 l/h
VW = 100 l/h

.

.

.

45 °C

3216.100 

ΔP

V
.

200 300 400

300

200

100

400

3218.104 / 3218.100

ΔP

V
.

300 400 500

400

300

200

500

3218.104 

TW

QK

.

5
500

1000

1500

2000

2500

3000

3500

4000

10 15 20 25 30 35 Ti

VW = 400 l/h
VW = 200 l/h
VW = 100 l/h

.

.

.

45 °C
35 °C

25 °C

Tw = Water inlet temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Functional diagram
V = Volumetric flow (l/h)
ΔP = Water resistance (mbar)

.

3216.100 
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5000
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3000

2000
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Ti
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QK

. 45°C
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.

.

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 114 of 3168



114 Rittal system climate control

Technical specifications:
● SK 3249.104: All water-carrying parts 

made from stainless steel 1.4571 (V4A). 
SK 3249.100 and SK 3219.100: All water-
carrying parts made from copper.

● Electronic leak monitoring ensures per-
fect safety of the entire system even with 
heavy condensation, and even in the 
event of a pipe fracture.

● A wire screen serves as a water trap, 
providing additional mechanical protec-
tion against hosed water.

● A fault signal contact is provided for tem-
perature and leak monitoring.

● The unit can be mounted on enclosures 
with a depth of 400 mm and above.

Supply includes:
Fully wired ready for connection with 
connector, including drilling template, 
sealing mat and assembly parts.

Also required:

Cooling water system such as 
Rittal recooling systems, 
see from page 76 onwards.

Model No. SK 3249.104* 3249.100 3219.100

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

547 
280 
404

600 
400 
400

Useful cooling output L 35 W 10, 200 l/h
L 35 W 10, 400 l/h

1700 W
1900 W 

2250 W
2500 W 

3330 W/3500 W
4000 W/4300 W 

 

Rated current max. 0.91 A/0.94 A 1.2 A/1.8 A

Pre-fuse T 4.0 A

Cooling medium Water (see specifications on page 188)

Water inlet temperature > +1°C to +30°C

Permissible operating pressure p. max. 1 to 10 bar

Temperature range +1°C to +70°C

Protection category to EN 60 529/10.91 IP 55**

Duty cycle 100%

Type of connection Connector plug

Weight 19 kg 21 kg 42 kg

Colour RAL 7032

Air throughput of fans 390 m3/h 560 m3/h

Temperature control Electronically controlled magnetic valve

Temperature monitoring Collective fault signal via changeover contact, max. switching load 250 V AC, 8 A, 
setting range +20°C to +60°C (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications. * Delivery times available on request. ** IP 65 available on request.

Accessories Packs of Page

Temperature indicator 1 3114.100 174

Door-operated switch 1 4127.000 176

= Condensate discharge 1/2˝
= Cooling water connection 1/2˝

1
2

SK 3249. . . . SK 3219.100

= Condensate discharge 1/2˝
= Cooling water connection 1/2˝

1
2

= Air outlet3

Ø 8 (4 x)

53
26

4

28
0

39
7

95 310 8723 23

400

21
0

22
6

(538)

28
0

547

40
4

28
0

25
8

39
1

150.5

436.5 115

35669.5

(591)

42

Ø 22
4

10
0

Ø 8 (4 x)

3617

600

40
0

10
3.

5

40
0

35

73

3

= Air outlet3

3

Mounting cutout Mounting cutout

2

1

2

1
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Air/water heat exchanger
Roof mounted, useful cooling output 1900/2500/4000 W
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Approvals, 
see page 20.

Performance diagrams 
(DIN 3168) (50/60 Hz)
Model No. SK

Water resistance curves
Model No. SK
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.
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TW Ti
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.

25 °C

VW = 400 l/h
VW = 200 l/h
VW = 100 l/h

.

.

.

35 °C

Tw = Water inlet temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Functional diagram
V = Volumetric flow (l/h)
ΔP = Water resistance (mbar)

.
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ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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116 Rittal system climate control

Technical specifications:
● The units are designed as standard as a 

TS 8 side panel.
● Suitable for installation as a rear panel 

for 600 mm wide TS 8 enclosure (main-
tain an appropriate distance from the 
mounting plate; the air inlet and outlet 
must not be obstructed).

● The system is designed for use in heavily 
contaminated ambient conditions.

● Monitoring of the enclosure internal tem-
perature via a thermostat with a double 
switch point.

● Eliminates the time-consuming work of 
cutting out air inlet and outlet holes.

Supply includes:
Fully wired ready for connection with termi-
nal strip, sealing material and assembly 
parts.

Model No. SK 3316.180 3316.200

Rated operating voltage V, Hz 230, 50/60

To fit TS 8 enclosures mm D
H

600
1800

600
2000

Useful cooling output L 35 W 10, 100 l/h 700 W 

 

Rated current max. 0.45 A/0.51 A

Pre-fuse T 4.0 A

Cooling medium Water (see specifications on page 188)

Water inlet temperature > +1°C to +35°C

Permissible operating pressure p. max. 1 to 10 bar

Temperature range +1°C to +70°C

Protection category to EN 60 529/10.91 IP 54

Duty cycle 100%

Type of connection Terminal strip

Weight 26 kg

Colour RAL 7032

Air throughput of fans 170 m3/h

Temperature control Thermostat-controlled magnetic valve

Temperature monitoring Internal thermostat, with changeover contact, switching load 16 A, 
setting range +20°C to +60°C (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Temperature indicator 1 3114.100 174

Door-operated switch 1 4127.000 176

SK 3316.180 SK 3316.200

= Water connections
= Hose 10 mm diameter
= Condensate discharge
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Air/water heat exchanger
As a side panel for 600 mm deep TS 8 enclosures, useful cooling output 700 W
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Approvals,
see page 20.

Performance diagram 
(DIN 3168) (50/60 Hz)
Model No. SK

Water resistance diagram
Model No. SK

3316.180 / 3316.200
1200
1100
1000
900

35

800
700
600
500
400
300
200

3025201510
100

5

35 °C
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45 °C

TW Ti

QK

.

.

.V = 200 l/h
V = 100 l/h

3316.180 / 3316.200 

ΔP

V
.

200 300 400

300

200

100

400

Tw = Water inlet temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Optimum symbiosis between 
the TS 8 enclosure profile and 
climate control technology, 
plus effective space utilisation.

V = Volumetric flow (l/h)
ΔP = Water resistance (mbar)

.

Functional diagram

Also required:

Cooling water system such as 
Rittal recooling systems, 
see from page 76 onwards.

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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118

Air/air heat exchangers
Benefits, technical details

Rittal system climate control

The requirement for use of air/air heat exchangers is that the ambi-

ent temperature must be below the enclosure internal temperature. 

Dust and any aggressive ambient air is unable to enter the enclo-

sure interior, thanks to the two separate air circuits.

Outstanding performance and design

In all situations where the ambi-
ent air is sufficient for cooling, 
air/air heat exchangers offer 
effective, energy-saving solu-
tions. The high specific ther-
mal output is attributable to the 
special construction and func-
tional design of the heat 
exchangers:

● A large heat exchanger area 
with compact dimensions

● Exceptionally conductive 
materials and connections

● Fans that may be controlled 
separately

● Optimum flow conditions

Variable output from 17.5 to 
90 W/K
Identical mounting cutouts for 
various specific thermal out-
puts facilitate easy adaptation 
of the output to various require-
ments. 

Wall-mounted cooling units are 
likewise compatible with this 
interface. This means that the 
same interface on the enclo-
sure may be used for heat 
exchangers and cooling units 
of different output categories.

Flow and siting conditions

Internal/external mounting
Air/air heat exchangers may 
optionally be mounted on the 
outside of the enclosure or 
inside the enclosure. The slim-
line design facilitates external 
mounting on the door, rear 
panel and side panels. The 
range also includes a special 
heat exchanger for roof-mount-
ing.

By diverting the waste air 
upwards, this prevents the cre-
ation of disruptive airflows in 
front of the enclosures. 

The fans in the internal and 
external circuit may be acti-
vated separately and thus 
adapted ideally to the ambient 
conditions.

Internal mountingExternal mounting
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Service / assembly benefits

Benefits:
● Specific thermal output 

from 17.5 to 90 W/K

● External and internal 
circuit may be controlled 
separately

● Mounting cutouts and 
enclosure dimensions 
identical to TopTherm 
wall-mounted cooling 
units

● Suitable for external and 
internal mounting 

● Top design identical to 
TopTherm wall-mounted 
cooling units

Important
● The temperature 

difference between the 
room temperature and 
enclosure internal 
temperature will have a 
decisive effect on the 
heat loss that may be 
dissipated.

For calculation basis 
see page 189 
or refer to the Internet at 
www.rittal.de

Simple maintenance
The heat exchanger unit is very 
easily removed and cleaned. 
The cleverly designed layout 
facilitates time-saving, cost-
cutting maintenance.

Reliability benefits

High protection category
Thanks to the seamlessly 
sealed heat exchanger mod-
ule, a protection category of 
IP 54 to EN 60 529/10.91 is 
achieved.

High load capacity
The motors of the fans are 
equipped with thermal winding 
protection.

Top quality: 
Guaranteeing protection 
for your electronics.
All devices in the Rittal 
TopTherm series are tested in 
accordance with the inter-
nationally valid approvals 
(GS, UL). 

Easily retrofitted
Thanks to the low weight, 
simple assembly cutouts and 
problem-free attachment of the 
heat exchangers, a cabinet or 
enclosure may be easily retro-
fitted.
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120 Rittal system climate control

280

55
0

Technical specifications:
● The compact sheet steel structure 

comprises an interchangeable heat 
exchanger module.

● TopTherm heat exchangers may option-
ally be fitted to the inside (preferably on 
the door) or outside (side panel, door, 
rear panel or roof) of the enclosure. 
Mounting cutouts are identical to the 
TopTherm cooling unit range.

● The heat exchanger module is easily 
removed, for effortless cleaning.

● All motors are equipped with thermal 
winding protection.

● The heat exchanger membranes are 
conductively connected to one another 
and incorporated into the electrical 
safety features.

● The internal and external air circuit may 
be connected separately.

● The two separate air circuits effectively 
prevent the ingress of dust, humidity or 
dirt.

Supply includes:
Fully wired unit ready for connection.

SK 3126.100 SK 3127.100* / SK 3128.100 / SK 3129.100

Model No. SK 3126.100 3127.100 3128.100 3129.100

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

280
550
150

400
950
205

400
950
225

Specific thermal output 17.5 W/K 30 W/K 45 W/K 60 W/K 

  

Fans 2 per heat exchanger

Max. rated current per fan 0.11 A/0.13 A 0.28 A/0.34 A 0.3 A/0.4 A 0.38 A/0.4 A

Power per fan 23 W/27 W 60 W/75 W 70 W/90 W 85 W/90 W

Air throughput of fans
External circuit 265 m3/h / 315 m3/h 480 m3/h / 525 m3/h 600 m3/h / 625 m3/h 860 m3/h / 900 m3/h

Internal circuit 265 m3/h / 315 m3/h 480 m3/h / 525 m3/h 600 m3/h / 625 m3/h 860 m3/h / 900 m3/h

Temperature range –5°C to +55°C

Weight 12 kg 18 kg 19 kg 21 kg

Colour RAL 7035

Protection category to 
EN 60 529/10.91 Internal circuit IP 54

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.300 3286.400 182

Metal filter 1 3286.310 3286.410 183

Thermostat 1 3110.000 175

Temperature indicator 1 3114.100 174

Speed control 1 3120.000 176

205*/225

50

155*/175

150 42

108

Internal 
mounting

External 
mounting

Mounting cutout, 
external mounting

Mounting cutout, 
internal mounting

External 
mounting
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Mounting cutout, 
external mounting

Mounting cutout, 
internal mounting
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TopTherm air/air heat exchanger
Wall mounted, specific thermal output 17.5 – 60 W/K
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Top design for internal and 
external mounting.

Approvals, 
see page 20.

Functional diagram
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122 Rittal system climate control
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Technical specifications:
● The compact sheet steel structure 

comprises an interchangeable heat 
exchanger module.

● TopTherm heat exchangers may 
optionally be fitted to the inside 
(preferably on the door) or outside 
(side panel, door, rear panel or roof) 
of the enclosure. Mounting cutouts are 
identical to the TopTherm cooling unit 
range.

● The heat exchanger module is easily 
removed, for effortless cleaning.

● All motors are equipped with thermal 
winding protection.

● The heat exchanger membranes are 
conductively connected to one another 
and incorporated into the electrical 
safety features.

● The internal and external air circuit may 
be connected separately.

● The two separate air circuits effectively 
prevent the ingress of dust, humidity or 
dirt.

Supply includes:
Fully wired unit ready for connection.

Model No. SK 3130.100

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

400
1580
215

Specific thermal output 90.0 W/K 

 

Fans 2 per heat exchanger

Rated current 1.35 A/1.8 A

Power per fan 105 W/145 W

Air throughput of fans
External circuit 850 m3/h / 945 m3/h

Internal circuit 850 m3/h / 945 m3/h

Temperature range –5°C to +55°C

Weight 34 kg

Colour RAL 7035

Protection category 
to EN 60 529/10.91 Internal circuit IP 54

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.400 182

Metal filter 1 3286.410 183

Thermostat 1 3110.000 175

Temperature indicator 1 3114.100 174

Speed control 1 3120.000 176

External mounting Internal mounting

Mounting cutout, 
internal mounting

Mounting cutout, 
external mounting

400

370

324

324

Ø 13 (4x)

15
58

15
54

15
35

15
80

Ø 12 (2x)

25

R6 (2x)

376

SK 3130.100
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TopTherm air/air heat exchanger
Wall mounted, specific thermal output 90 W/K
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Optimum space utilisation, 
thanks to the minimal equip-
ment depth.

Approvals, 
see page 20.

Functional diagram
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124 Rittal system climate control

Technical specifications:
● The compact aluminium structure 

comprises an interchangeable heat 
exchanger module.

● Techline Mini heat exchangers may 
optionally be fitted to the inside (prefera-
bly on the door) or outside (side panel, 
door, rear panel or roof) of the enclosure.

● The heat exchanger module is easily 
removed with 4 screws, for effortless 
cleaning.

● All motors are equipped with thermal 
winding protection.

● The heat exchanger membranes are 
conductively connected to one another 
and incorporated into the electrical 
safety features.

● The internal and external circuits can be 
connected separately; separate routing 
effectively prevents the ingress of dust, 
moisture and dirt.

Supply includes:
Fully wired unit ready for connection. Fans 
are connected via two 3-wire connection 
cables, with wire end ferrules.

SK 3125.000 / SK 3126.000 / SK 3127.000

Mounting cutout, internal mounting

SK 3128.000 / SK 3129.000 / SK 3130.000

Mounting cutout, internal mounting

Mounting cutout, external mounting Mounting cutout, external mounting

A (mm) 380.0 500.0 380.0 500.0 780.0 730.0

B (mm) 187.5 187.5 271.5 271.0 271.0 355.0

C (mm) 155.0 155.0 239.0 239.0 239.0 323.0

D (mm) 127.0 127.0 211.0 225.0 220.0 304.0

E (mm) 228.0 348.0 228.0 230.0 460.0 410.0

F (mm) 178.0 298.0 178.0 172.0 296.5 246.5

G (mm) – – – 23.0 25.5 25.5

H (mm) – – – 106.0 160.0 160.0

I (mm) – – – 61.5 40.0 40.0

J (mm) – – – 26.5 30.0 30.0

K (mm) – – – 135.0 160.0 160.0

L (mm) – – – 30.0 62.0 62.0

M (mm) – – – 165.5 231.5 231.5

N (mm) – – – 48.0 36.0 36.0

P (mm) – – – 135.0 82.5 82.5

R (mm) 107.5 107.5 107.5 117.5 127.5 127.5

Model No. SK 3125.000 3126.000 3127.000 3128.000 3129.000 3130.000

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

187.5
380
162.5

187.5
500
162.5

271.5
380
162.5

271
500
110

271
780
110

355
730
110

Specific thermal output 14.6 W/K 18.7 W/K 18.1 W/K 19.5 W/K 30.0 W/K 37.0 W/K 

       

Fans 2 per heat exchanger

Max. rated current per fan 0.28 A/0.25 A 0.36 A/0.45 A

Power per fan 43/42 W 82/103 W

Air throughput of fans
External circuit 260/300 m3/h 570 m3/h

Internal circuit 260/300 m3/h 570 m3/h

Noise level 54 dB (A) 57 dB (A) 61 dB (A) 67.5 dB (A) 64 dB (A)

Temperature range –5°C to +55°C

Weight 4.3 kg 4.9 kg 5.0 kg 5.1 kg 7.4 kg 8.1 kg

Colour Black anodised 

Cooling surface 0.62 m2 0.99 m2 0.9 m2 0.63 m2 1.01 m2 1.23 m2

Protection category 
to EN 60 529/10.91 Internal circuit IP 54

Connection cable 2 x 3 m 2 x 5 m

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Thermostat 1 3110.000 175

Temperature indicator 1 3114.100 174

Speed control 1 3120.000 176
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Techline Mini air/air heat exchangers
Wall mounted, specific thermal output 14.6 – 37 W/K
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Techline Mini heat exchangers 
for targeted heat dissipation in 
particularly confined spaces.

IR registered design 
no. DM/013 569 
with validity for BE, CH, DE, 
ES, FR, IT, LI, LU, NL

Approvals, 
see page 21.

Extremely compact, therefore 
suitable for flexible use.

Functional diagram

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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126 Rittal system climate control

Technical specifications:
● The compact aluminium structure 

comprises an interchangeable heat 
exchanger module.

● Techline heat exchangers may optionally 
be fitted to the inside (preferably on the 
door) or outside (side panel, door, rear 
panel or roof) of the enclosure.

● The heat exchanger module is easily 
removed with 4 screws, for effortless 
cleaning.

● All motors are equipped with thermal 
winding protection.

● The heat exchanger membranes are 
conductively connected to one another 
and incorporated into the electrical 
safety features.

● The internal and external circuits can be 
connected separately; separate routing 
effectively prevents the ingress of dust, 
moisture and dirt.

Supply includes:
Fully wired unit ready for connection. Fans 
are connected via two 3-wire connection 
cables, with wire end ferrules.

SK 3131.000 / SK 3132.000 /
SK 3133.000 / SK 3134.000

Mounting cutout, internal mounting

SK 3135.000 / SK 3136.000

Mounting cutout, internal mounting

Mounting cutout, external mounting Mounting cutout, external mounting

A (mm) 1200.0 1480.0 1480.0 1780.0 1600.0 1780.0

B (mm) 271.0 271.0 439.0 439.0 355.0 439.0

C (mm) 239.0 239.0 407.0 407.0 323.0 407.0

D (mm) 220.0 220.0 388.0 388.0 304.0 388.0

E (mm) 880.0 1160.0 1160.0 1460.0 1280.0 1460.0

F (mm) 716.5 996.5 996.5 1296.5 1196.5 1376.5

G (mm) 25.5 25.5 25.5 25.5 – –

H (mm) 160.0 160.0 160.0 160.0 – –

I (mm) 40.0 40.0 40.0 40.0 – –

J (mm) 30.0 30.0 30.0 30.0 – –

K (mm) 160.0 160.0 160.0 160.0 – –

L (mm) 62.0 62.0 62.0 62.0 – –

M (mm) 231.5 231.5 231.5 231.5 – –

Model No. SK 3131.000 3132.000 3133.000 3134.000 3135.000 3136.000

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
D

271
1200
110

271
1480
110

439
1480
110

439
1780
110

355
1600
57.5

439
1780
57.5

Specific thermal output 42.0 W/K 44.0 W/K 63.0 W/K 69.0 W/K 44.5 W/K 48.1 W/K 

       

Fans 2 per heat exchanger

Max. rated current per fan 0.36 A/0.45 A 0.25 A/0.29 A

Power per fan 82/103 W 55/65 W

Air throughput of fans
External circuit 570 m3/h 425/460 m3/h

Internal circuit 570 m3/h 425/460 m3/h

Noise level 62 dB (A) 61.5 dB (A) 68 dB (A) 61 dB (A) 64.5 dB (A) 63 dB (A)

Temperature range –5°C to +55°C

Weight 9.3 kg 10.3 kg 12.5 kg 18.9 kg 11.8 kg 14.8 kg

Colour Black anodised 

Cooling surface 2.46 m2 3.43 m2 5.44 m2 7.00 m2 2.82 m2 4.03 m2

Protection category 
to EN 60 529/10.91 Internal circuit IP 54

Connection cable 2 x 5 m

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Thermostat 1 3110.000 175

Temperature indicator 1 3114.100 174

Speed control 1 3120.000 176
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Techline air/air heat exchangers
Wall mounted, specific thermal output 42 – 69 W/K
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Simple cutouts permit retrofit-
ting into pre-installed enclo-
sures.

Approvals, 
see page 21.

Effortless cleaning by simply 
removing the heat exchanger 
module.

Functional diagram

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Technical specifications:
● The heat exchanger module and the 

enclosure of the heat exchanger form a 
single unit, thereby substantially enlarg-
ing the surface area for heat dissipation.

● This design gives the unit an extremely 
low weight (16.8 kg) combined with a 
high degree of enclosure rigidity.

● The built-in radial fans ensure effective 
air circulation, even where the enclosure 
is densely packed.

● All motors are equipped with thermal 
winding protection.

● As you would expect, the heat 
exchanger membranes are conductively 
connected to one another and thereby 
incorporated into the electrical safety 
features.

● The internal and external circuits can be 
connected separately; separate routing 
effectively prevents the ingress of dust, 
moisture and dirt.

Supply includes:
Fully wired unit ready for connection. Fans 
are connected via two 3-wire connection 
cables, with wire end ferrules.

Model No. SK 3248.000

Rated operating voltage V, Hz 230, 50/60

Dimensions in mm
W
H
 D

595
362
440

Specific thermal output 66 W/K 

 

Fans 2 per heat exchanger

Max. rated current per fan 0.35 A

Power per fan 75 W

Air throughput of fans
External circuit 965 m3/h

Internal circuit 965 m3/h

Noise level 62.5 dB (A)

Temperature range –20°C to +55°C

Weight 16.8 kg

 Colour Black anodised 

Cooling surface 4.40 m2

Protection category (internal circuit) 
to EN 60 529/10.91 IP 54

Connection cable approx. 3.0 m

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Thermostat 1 3110.000 175

Temperature indicator 1 3114.100 174

Speed control 1 3120.000 176

= Air inlet
= Air outlet

1
2

595

36
2

440

SK 3248.000
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Techline air/air heat exchangers
Roof mounted, specific thermal output 66 W/K
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Approvals,
see page 21.

Roof-mounted heat exchangers 
are also easily retro-fitted.

Functional diagram

IR registered design 
no. DM/013 569 
with validity for BE, CH, DE, 
ES, FR, IT, LI, LU, NL

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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Small enclosure

Command panel

Console

Bayed enclosure/
large enclosures 

PC enclosure

1

2

3

4

5
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Fan-and-filter 
units

Fan-and-filter units

Benefits, technical details 132

Air throughput 20/55 m3/h 134

Air throughput 105/180 m3/h 136

Air throughput 230 m3/h 138

Air throughput 500/700 m3/h 140

Air throughput 20 – 700 m3/h 142

Super-slimline, aesthetic, low-noise, fast assembly and high output. 

These are the distinguishing features of the super-slimline fan-and-

filter units. The requirement for use is that the ambient temperature 

must be below the enclosure internal temperature. The enclosure 

interior is cooled via the inflow of filtered external air and the dissi-

pation of heated enclosure interior air. 

2

3

5

5

4

1

Practical example of a 
fan-and-filter unit
Fan-and-filter units are used in virtually all 
segments of industry: from the smallest 
enclosures, to command panels and con-
soles, through to large and bayed enclo-
sure systems. They are the easiest method 
of protecting against overheating and hot 
spots.

The basic pre-requisite for use is that the 
ambient temperature must be significantly 
below the enclosure internal temperature.

A wide range of control units such as ther-
mostat, hygrostat and speed control for 
noise minimisation extend the applications 
e.g. to include the office sector and labora-
tories.

EMC fans meet the requirements for in-
creased RF shielding. 

Particularly when using fan-and-filter units 
in conjunction with PC enclosures or moni-
tor panels, DC variants are used which pro-
vide effective protection from interference.
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Fan-and-filter units
Benefits, technical details

Rittal system climate control

Fan-and-filter units are ideal for dissipating heat loads cost-

effectively. The pre-requisite is that the ambient air must be 

relatively clean and with a temperature below the desired 

enclosure internal temperature. 

The entire range of fan-and-filter units is now also available with 

EMC shielding and all required rated voltages.

Not always full power!
At lower ambient temperatures, 
the air throughput may be 
reduced. By adapting the fan-
and-filter speed to match the 
temperature using a controller, 
noise generation is reduced.

Integral cooling technology offers everything

20 to 700 m3/h air throughput 
in a compact design 
The combination of heat load 
and enclosure size means that 
the correct fan-and-filter unit 
with the corresponding outlet 
filter is available. Every fan-
and-filter unit in the broad Rittal 
range achieves its high air 
throughput with comparatively 
compact dimensions. This 
means that there is space for 
the mounting cutout for fan-
and-filter unit and outlet filter in 
any enclosure, large or small.
Now with protection category 
IP 54 as standard.

Fast assembly

Super-fast clip-on mounting
This guarantees fast, com-
pletely secure attachment of 
the fan-and-filter unit. The 
pre-requisites for protection 
category IP 54 are met as 
standard. Screws are not 
required. 

Removal of the louvred grille, 
likewise without any screws, 
means that filter mat changes 
can be achieved in next to no 
time.

Blowing or extracting?
The air direction may be 
quickly reversed from blowing 
(standard setting) to extracting. 
Simply rotate the fan through 
180°. 
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The styling of the vent 
louvres in Rittal fan-
and-filter units guar-
antees exemplary sta-
bility of the air vol-
umes in relation to 
pressure loss. The 
correct fan-and-filter 
unit has been chosen 
if the specified heat 
loss is dissipated 
whilst complying with 
the desired maxi-
mum enclosure inter-
nal temperature. 

V = Volumetric flow (m3/h)
QV = Heat loss (W)

.

.

Selection diagram

Benefits:
● Air throughput from 

20 to 700 m3/h

● Super-fast assembly

● IP 54 as standard

● Air flow direction may be 
reversed from blowing 
(standard setting) to 
extracting

● All fans also available 
with EMC shielding

Important
● The prescribed heat loss 

and the maximum antici-
pated ambient tempera-
ture define the required 
volumetric flow

● Always use the fan-and-
filter units and outlet filters 
together

For calculation formulae
see page 189 
or refer to the Internet at
www.rittal.de

Application diversity & design

In most cases, it makes sense 
to install the axial fan with the 
air directed from outside into 
the enclosure so that overpres-
sure is created inside the 
enclosure. This is the deliv-
ered state. This protects the 
inlet from unfiltered ambient air. 
By rotating the fan through 
180°, the air flow may be 
reversed from blowing to 
extracting.

Aesthetics and function
Typical of the Rittal fan-and-fil-
ter unit design is the extremely 
low build height. The super-
slimline vent grille guarantees 
optimum air throughput with 
low noise generation. Com-
bined with the technical fea-
tures, Rittal fan-and-filter units 
meet all application require-
ments.

Industrial use
Filter mats and fine filter mats 
are available for segregating 
dust grain sizes of less than 
10 μm. 

Office use
“As quiet as possible” is a cri-
terion of the Workplace Ordi-
nance and Rittal’s achieved 
development objective. 

Network use
Special designer fan-and-filter 
units in 48 V DC (20 to 
230 m3/h) are used here.

Sealed and shielded

Also available with EMC 
shielding
All fan-and-filter units and 
outlet filters are alternatively 
available with EMC shielding. 
The required conductive 
connection is achieved via a 
metallic coating on the fan-
and-filter unit housing and a 
special sealing frame.

Protection functions
The membranes of the fan 
grille in the form of a rain 
canopy provide exceptional 
protection against the ingress 
of splashed water and dust. 
The protection category IP 54 
is achieved as standard.

Hosed water protection
Particularly for applications in 
the food industry, the hose-
proof hood prevents the 
ingress of damp. The protec-
tion category IP 55 is achieved 
in conjunction with fine filter 
mats.
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Technical specifications:
● Quick fastening system without screws. 

Simply lock into position and voilà!
● Square mounting cutout.
● All-round seal.
● Super-slimline grille design.
● The air direction (extracting or blowing) 

is selected by simply rotating the fan.
● By using the DC variant (24 V DC or 

48 V DC), any interference, e.g. to moni-
tors, is eliminated.

● The IP 54 protection category may be 
upgraded to IP 56.

● Speed control is possible (see accesso-
ries).

● The plastic housing is temperature-
resistant from –35°C to +70°C and is 
also self-extinguishing to UL 94-V0.

Colour:
RAL 7032. To order fan-and-filter units and 
outlet filters in RAL 7035, please change 
the final digit of the order number to a 7.

Supply includes:
Fan-and-filter units fully ready to install, 
including filter mats.

Model No. fan-and-filter unit SK 3321.100 3321.115 3321.024 3321.048* 3322.100 3322.115 3322.024 3322.048*

Rated operating voltage V, Hz 230, 50/60 115, 50/60 24 (DC) 48 (DC) 230, 50/60 115, 50/60 24 (DC) 48 (DC)

Air throughput, unimpeded air flow 20/25 m3/h 20 m3/h 55/66 m3/h 

Air throughput with outlet filter
including standard filter mat 1 x SK 3321.200: 15/18 m3/h 1 x SK 3322.200: 43/50 m3/h

 

Axial fan Self-starting 
shaded pole motor DC motor Self-starting 

shaded pole motor DC motor

Rated current max. 69 mA
58 mA

138 mA
115 mA

125 mA 90 mA 0.12 A
0.11 A

0.24 A
0.23 A

0.15 A 90 mA

Power 12.5 W/10.3 W 3.0 W 4.1 W 19.0 W/18.0 W 3.5 W 4.4 W

Noise level 41/46 dB (A) 41 dB (A) 46/49 dB (A) 46 dB (A)

Temperature range –10°C to +55°C

Protection category 
to EN 60 529/10.91

IP 54
IP 55 when using fine filter mats 
IP 56 when using fine filter mats and hose-proof hoods

Model No. outlet filter SK 3321.200 3322.200

Special voltages available on request. We reserve the right to make technical modifications. 
To order in RAL 7035, change the final digit of the Model No. to a 7. Delivery times available on request.

Accessories Packs of Page

Spare filter mats 5 3321.700 3322.700 184

Thermostat 1 3110.000 175

Temperature indicator 1 3114.100 3114.115 3114.024 – 3114.100 3114.115 3114.024 – 174

Speed control 1 3120.000 3120.115 – – 3120.000 3120.115 – – 176

Hose-proof hood 1 3321.800 3321.800 180

* Delivery times available on request.

Fan-and-filter unit SK 3321. . . . Fan-and-filter unit SK 3322. . . . 

Outlet filter 
SK 3321.200

Outlet filter 
SK 3322.200

Mounting cutout 
SK 3321. . . . 

Mounting cutout 
SK 3322. . . . 

* Metal thickness > 2.5 mm 
= � 93 +0.8 mm

* Metal thickness > 2.5 mm 
= � 125 mm

* *
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Fan-and-filter units
Air throughput 20/55 m3/h
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The air direction is freely 
selectable by simply rotating 
the motor.

Performance diagrams
Model No. SK

3322.100 / 3322.115
3322.024 / 3322.048
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V = Volumetric flow (m3/h) 
ΔPst = Stat. pressure difference (Pa)

= Resistance curve SK 3321.200 
   with standard filter mat

.

1

German registered design 
no. M 93 04 846

Approvals,
see page 21.

Functional diagram

= Resistance curve SK 3322.200 
   with standard filter mat

1
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Technical specifications:
● Quick fastening system without screws. 

Simply lock into position and voilà!
● Square mounting cutout.
● All-round seal.
● Super-slimline grille design.
● The air direction (extracting or blowing) 

is selected by simply rotating the fan.
● By using the DC variant (24 V DC or 

48 V DC), any interference, e.g. to moni-
tors, is eliminated.

● The IP 54 protection category may be 
upgraded to IP 56. Complies with 
NEMA 1.

● Speed control possible (see accesso-
ries).

● The plastic housing is temperature-
resistant from –35°C to +70°C and is 
also self-extinguishing to UL 94-V0.

Colour:
RAL 7032. To order fan-and-filter units and 
outlet filters in RAL 7035, change the final 
digit of the order number to a 7.

Supply includes:
Fan-and-filter units fully ready to install, 
including filter mats.

Model No. fan-and-filter unit SK 3323.100 3323.115 3323.024 3323.048* 3324.100 3324.115 3324.024 3324.048*

Rated operating voltage V, Hz 230, 50/60 115, 50/60 24 (DC) 48 (DC) 230, 50/60 115, 50/60 24 (DC) 48 (DC)

Air throughput, unimpeded 
air flow 105/120 m3/h 105 m3/h 180/160 m3/h 180 m3/h

Air throughput with outlet filter 
including standard filter mat

1 x SK 3323.200: 71/82 m3/h
2 x SK 3323.200: 85/98 m3/h
1 x SK 3325.200: 78/90 m3/h

1 x SK 3325.200: 115/95 m3/h
2 x SK 3325.200: 165/140 m3/h
1 x SK 3326.200: 155/130 m3/h

 

Axial fan Self-starting 
shaded pole motor DC motor Self-starting 

shaded pole motor DC motor

Rated current max. 0.12 A
0.11 A

0.24 A
0.23 A

0.15 A 90 mA 0.19 A
0.20 A

0.38 A
0.40 A

0.3 A 0.34 A

Power 19 W/18 W 3.5 W 4.3 W 30 W/35 W 7.2 W 14 W

Noise level 46/49 dB (A) 46 dB (A) 52/48 dB (A) 52 dB (A)

Temperature range –10°C to +55°C

Protection category
to EN 60 529/10.91

IP 54
IP 55 when using fine filter mats 
IP 56 when using fine filter mats and hose-proof hoods

Model No. outlet filter SK 3323.200 3325.200

Special voltages available on request. We reserve the right to make technical modifications. 
To order in RAL 7035, change the final digit of the Model No. to a 7. Delivery times available on request.

Accessories Packs of Page

Spare filter mats 5 3171.100 3172.100 184

Fine filter mats 5 3181.100 3182.100 184

Thermostat 1 3110.000 175

Temperature indicator 1 3114.100 3114.115 3114.024 – 3114.100 3114.115 3114.024 – 174

Speed control 1 3120.000 3120.115 – – 3120.000 3120.115 – – 176

Hose-proof hood 1 3323.800 3324.800 180

* Delivery times available on request.

Fan-and-filter unit SK 3323. . . . Fan-and-filter unit SK 3324. . . . 

Outlet filter
SK 3325.200

Outlet filter
SK 3323.200

Mounting cutout 
SK 3323. . . . 

Mounting cutout 
SK 3324. . . . / 
SK 3325. . . . 

* Metal thickness > 2.5 mm
= � 178 mm * Metal thickness > 2.5 mm

= � 225 mm

* *
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Fan-and-filter units
Air throughput 105/180 m3/h
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The quick-fit assembly system 
for fan-and-filter units and 
outlet filters: Simply lock into 
position and voilà!

Performance diagrams
Model No. SK

German registered design 
no. M 93 04 846

Approvals, 
see page 21.

Functional diagram

V = Volumetric flow (m3/h)
ΔPst = Stat. pressure difference (Pa)

= Resistance curve SK 3325.200
= With standard filter mat
= With fine filter mat

.

1
a
b

V = Volumetric flow (m3/h)
ΔPst = Stat. pressure difference (Pa)

= Resistance curve SK 3323.200
= With standard filter mat
= With fine filter mat

.

1
a
b
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138 Rittal system climate control

Technical specifications:
● Quick fastening system without screws. 

Simply lock into position and voilà!
● Square mounting cutout.
● All-round seal.
● Super-slimline grille design.
● The air direction (extracting or blowing) 

is selected by simply rotating the fan.
● By using the DC variant (24 V DC or 

48 V DC), any interference, e.g. to moni-
tors, is eliminated.

● The IP 54 protection category may be 
upgraded to IP 56. Complies with 
NEMA 1.

● Speed control possible (see accesso-
ries).

● The plastic housing is temperature-
resistant from –35°C to +70°C and is 
also self-extinguishing to UL 94-V0.

Colour:
RAL 7032. To order fan-and-filter units and 
outlet filters in RAL 7035, please change 
the final digit of the order number to a 7.

Supply includes:
Fan-and-filter units fully ready to install, 
including filter mats.

Model No. fan-and-filter unit SK 3325.100 3325.115 3325.024 3325.048*

Rated operating voltage V, Hz 230, 50/60 115, 50/60 24 (DC) 48 (DC)

Air throughput, unimpeded air flow 230/265 m3/h 230 m3/h 

Air throughput with outlet filter 
including standard filter mat

1 x SK 3325.200: 170/205 m3/h
2 x SK 3325.200: 200/230 m3/h
1 x SK 3326.200: 190/215 m3/h

 

Axial fan Self-starting shaded pole motor DC motor

Rated current max. 0.28 A
0.24 A

0.53 A
0.49 A

0.59 A 0.31 A

Power 41 W/35 W 14 W 15 W

Noise level 54/56 dB (A) 54 dB (A)

Temperature range –10°C to +55°C

Protection category 
to EN 60 529/10.91

IP 54
IP 55 when using fine filter mats 
IP 56 when using fine filter mats and hose-proof hoods

Model No. outlet filter SK 3325.200

Special voltages available on request. We reserve the right to make technical modifications. 
To order in RAL 7035, change the final digit of the Model No. to a 7. Delivery times available on request.

Accessories Packs of Page

Spare filter mats 5 3172.100 184

Fine filter mats 5 3182.100 184

Thermostat 1 3110.000 175

Temperature indicator 1 3114.100 3114.115 3114.024 – 174

Speed control 1 3120.000 3120.115 – – 176

Hose-proof hood 1 3324.800 180

* Delivery times available on request.

Fan-and-filter units 
SK 3325.100 / SK 3325.115 
SK 3325.024 / SK 3325.048

Outlet filter
SK 3325.200

Mounting cutout 
SK 3325. . . . 

�  255

12.5

�
 2

22

17.5

L1N

12.5

Ø
 1

50

�
 2

22

1005

� 234

� 224

Ø 4.5

117 117

* Metal thickness > 2.5 mm 
= � 225 mm

*
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Fan-and-filter units
Air throughput 230 m3/h
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Filter mats are easily changed.

Performance diagram
Model No. SK

3325.100 / 3325.115
3325.024 / 3325.048

V = Volumetric flow (m3/h)
ΔPst = Stat. pressure difference (Pa)

= Resistance curve SK 3325.200
= With standard filter mat
= With fine filter mat
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German registered design 
no. M 93 04 846

Approvals,
see page 21.

Temperature-dependent speed 
control for fan-and-filter units, 
for noise reduction.

Functional diagram
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Technical specifications:
● Fan-and-filter units to circulate large vol-

umes of air in bayed enclosure suites, 
etc.

● Quick fastening system without screws. 
Simply lock into position and voilà!

● Square mounting cutout.
● All-round seal.
● Super-slimline grille design.
● The air direction (extracting or blowing) 

is selected by simply rotating the fan.
● The IP 54 protection category may be 

upgraded to IP 56. Complies with 
NEMA 1.

● Speed control possible (see accesso-
ries).

● The plastic housing is temperature-
resistant from –35°C to +70°C and is 
also self-extinguishing to UL 94-V0.

Colour:
RAL 7032. To order fan-and-filter units and 
outlet filters in RAL 7035, please change 
the final digit of the order number to a 7.

Supply includes:
Fan-and-filter units fully ready to install, 
including filter mats.

Model No. fan-and-filter unit SK 3326.100 3326.115 3327.100 3327.115 3327.140

Rated operating voltage V, Hz 230, 50/60 115, 50/60 230, 50/60 115, 50/60 400, 3~, 50/60

Air throughput, unimpeded air flow 500/560 m3/h 700/720 m3/h 

Air throughput with outlet filter 
including standard filter mat

1 x SK 3326.200: 360/390 m3/h
2 x SK 3326.200: 440/495 m3/h

1 x SK 3326.200: 525/575 m3/h
 

 

Axial fan Capacitor motor Rotary current 
motor

Rated current max. 0.29 A
0.35 A

0.58 A
0.70 A

0.65 A
0.95 A

1.5 A
2.0 A

0.27 A
0.33 A

Power 64 W/80 W 115 W/212 W 167 W/230 W 146 W/205 W

Noise level 59/61 dB (A) 75/76 dB (A)

Temperature range –10°C to +55°C

Protection category 
to EN 60 529/10.91

IP 54
IP 55 when using fine filter mats 
IP 56 when using fine filter mats and hose-proof hoods

Model No. outlet filter SK 3326.200

Special voltages available on request. We reserve the right to make technical modifications. 
To order in RAL 7035, change the final digit to a 7. Delivery times available on request.

Accessories Packs of Page

Spare filter mats 5 3173.100 3327.700 184

Fine filter mats 5 3183.100 184

Thermostat 1 3110.000 – 175

Temperature indicator 1 3114.100 3114.115 3114.100 3114.115 – 174

Speed control 1 3120.000 3120.115 3120.000 – – 176

Hose-proof hood 1 3326.800 180

Fan-and-filter unit SK 3326. . . . Fan-and-filter unit SK 3327. . . . 

Outlet filter
SK 3326.200

Mounting cutout 
SK 3326. . . . 
SK 3327. . . . 

12.5

22
5

125

29
0

N L

* Metal thickness > 2.5 mm 
= � 293 mm

*
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Fan-and-filter units
Air throughput 500/700 m3/h
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Hose-proof hood to increase 
the protection category with 
fan-and-filter units and outlet 
filters.

Performance diagrams
Model No. SK

3327.100 / 3327.115 / 3327.140

= Resistance curve SK 3326.200
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German registered design 
no. M 93 04 846

Approvals,
see page 21.

Functional diagram

3326.100 / 3326.115
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V = Volumetric flow (m3/h)
ΔPst = Stat. pressure difference (Pa)

= Resistance curve SK 3326.200
= With standard filter mat
= With fine filter mat

.
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Technical specifications:
● The base parts of our fan-and-filter units 

are given a metallic coating in a galva-
nising process. 

● All-round conductive connection 
between the fan housing and the mount-
ing surface is achieved via a special 
EMC seal.

● All-round contact on the enclosure with a 
special EMC seal.

● Minimal number of additional attachment 
holes, thanks to the contact spring solu-
tion.

● Square mounting cutout.
● Super-slimline grille design.
● The air direction (extracting or blowing) 

is selected by simply rotating the fan.
● Speed control possible (see accesso-

ries).
● The plastic housing is temperature-

resistant from –35°C to +70°C and is 
also self-extinguishing to UL 94-V0.

Colour:
RAL 7032. To order fan-and-filter units and 
outlet filters in RAL 7035, please change 
the final digit of the order number to a 7.

Supply includes:
Complete fan-and-filter units ready to 
install, including drilling template, filter mat 
and assembly parts.

Model No. fan-and-filter unit SK 3321.600 3321.615* 3322.600 3322.615* 3323.600 3323.615* 3324.600 3324.615* 3325.600 3325.615 3326.600 3326.615* 3327.600 3327.615*

Rated operating voltage V, Hz 230, 50/60 115, 50/60 230, 50/60 115, 50/60 230, 50/60 115, 50/60 230, 50/60 115, 50/60 230, 50/60 115, 50/60 230, 50/60 115, 50/60 230, 50/60 115, 50/60

Air throughput, unimpeded air flow 20/25 m3/h 55/66 m3/h 105/120 m3/h 180/160 m3/h 230/265 m3/h 500/560 m3/h 700/720 m3/h 

Air throughput with outlet filter 
including standard filter mat

1x 3321.260: 
15/18 m3/h

1 x 3322.260:
43/50 m3/h
2 x 3322.260: 
48/55 m3/h
1 x 3323.260:
48/55 m3/h

1 x 3323.260: 
71/82 m3/h
2 x 3323.260: 
85/98 m3/h
1 x 3325.260:
78/90 m3/h

1 x 3325.260: 
115/95 m3/h
2 x 3325.260: 
165/140 m3/h
1 x 3326.260: 
155/130 m3/h

1 x 3325.260: 
170/205 m3/h
2 x 3325.260: 
200/230 m3/h
1 x 3326.260: 
190/215 m3/h

1 x 3325.260: 
170/205 m3/h
2 x 3325.260: 
200/230 m3/h
1 x 3326.260: 
360/390 m3/h

1 x 3326.260: 
525/575 m3/h

 
Axial fan Self-starting shaded pole motor Capacitor motor

Rated current max. 69 mA/
58 mA

138 mA/
115 mA

0.12 A/
0.11 A

0.24 A/
0.23 A

0.12 A/
0.11 A

0.24 A/
0.23 A

0.19 A/
0.20 A

0.38 A/
0.40 A

0.28 A/
0.24 A

0.53 A/
0.49 A

0.29 A/
0.35 A

0.58 A/
0.70 A

0.65 A/
0.95 A

1.50 A/
2.00 A

Power 12.5 W/
10.3 W

19.0 W/
18.0 W

30.0 W/
35.0 W

41.0 W/
38.0 W

64.0 W/
80.0 W

155.0 W /
212.0 W

167.0 W /
230.0 W

Noise level 41/46 dB (A) 46/49 dB (A) 52/48 dB (A) 54/56 dB (A) 59/61 dB (A) 75/76 dB (A)

Temperature range –10°C to +55°C

Protection category to EN 60 529/10.91 IP 54 standard

Performance diagrams –
see basic units, page 135 137 139 141

Model No. outlet filter – EMC SK 3321.260 3322.260 3323.260 3325.260 3326.260

A (mm) 116.5 148.5 204.0 255.0 323.0

B (mm) 37.0 52.0 77.5 100.0 124.0 140.0

C (mm) 90.0 122.5 176.0 222.0 290.0

D (mm) � 90.0 � 120.0 � 120.0 Ø 150.0 �225.0 280.0

E (mm)1) 92.0 +0.8 124.0 177.0 224.0 292.0

F (mm) 100.5 132.5 185.0 234.0 302.0

G (mm) (50.25) (66.25) (92.5) (117.0) (151.0)

X (mm) 10 10.5 12.5

Y (mm) 12 14 17.5

Special voltages available on request. We reserve the right to make technical modifications. To order in RAL 7035, change the final digit to a 7. Delivery times available on request.

Model No. Accessories Page Packs of

Spare filter mats 184 5 3321.700 3322.700 3171.100 3172.100 3173.100 3327.700

Fine filter mats 184 5 – 3181.100 3182.100 3183.100

Thermostat 175 1 3110.000

Temperature indicator 174 1 3114.100 3114.115 3114.100 3114.115 3114.100 3114.115 3114.100 3114.115 3114.100 3114.115 3114.100 3114.115 3114.100 3114.115

Speed control 176 1 3120.000 3120.115 3120.000 3120.115 3120.000 3120.115 3120.000 3120.115 3120.000 3120.115 3120.000 3120.115 3120.000 3120.115

Hose-proof hood 180 1 3321.800 3322.800 3323.800 3324.800 3326.800
1) For metal thickness > 2.5 mm, the cutout “E” must be 1 mm larger.
* Delivery times available on request.

Fan-and-filter unit – EMC

Outlet filter – EMC Mounting cutout

* Ø 3.5 mm for SK 3321. . . . / SK 3322. . . .

1)
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Fan-and-filter unit – EMC
Air throughput 20 – 700 m3/h
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The continuous conductive 
connection between the fan 
housing and the mounting 
surface is achieved via a 
special EMC sealing.
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1

2

Approvals,
see page 22.

Functional diagram

MHz = Frequency
dB = RF attenuation

= RF enclosure with fan-and-filter unit – EMC, E field high RF attenuation 
= Fan-and-filter unit – EMC

1
2

Performance diagram
Model No. SK

3321.600 / 3321.615 / 3322.600 / 3322.615 / 3323.600 /
3323.615 / 3324.600 / 3324.615 / 3325.600 / 3325.615 /
3326.600 / 3326.615 / 3327.600 / 3327.615
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19˝ enclosure

Rack-mounted
fan

Rack-mounted 
cooling units

1

2

3

Practical example of rack-
mounted climate control
Climate control components for 482.6 mm 
(19˝) enclosures may be integrated into 
the enclosure systems with the minimal 
assembly effort, with no need for intensive 
machining work. A comprehensive range, 
specifically equipped to meet the require-
ments of the IT sector, offers system solu-
tions to suit all application areas. Centrifu-
gal fans, rack-mounted fans and active 
rack-mounted cooling units are available 
for integration into the enclosure systems 
or subracks.

23

1

Roof-mounted fan

Network enclosure

Server enclosure

1

2

3
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Climate control 
tailored to enclosures
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Climate control tailored to enclosures

Rack-mounted climate control 146

Ventilation systems/outdoor climate control 147

For 482.6 mm (19˝), useful cooling output 1000 W 148

For 482.6 mm (19˝), air throughput 320/480 m3/h 150

Air throughput 320 m3/h 152

The Rittal climate control range is as comprehensive as the 

requirements are diverse. 482.6 mm (19˝) rack-mounted climate 

control is specifically designed to accommodate electronic require-

ments. Coordinated ventilation concepts are available for specific 

enclosure systems. For outdoor enclosures too, you can always 

rely on Rittal to create the right climate. 

1

2

3

Practical example 
of outdoor climate control
Protection from the most adverse weather 
conditions is a clear requirement for elec-
tronics that are used outdoors. 
In such cases, special enclosures with inte-
gral climate control offer the ideal solution – 
system components such as heat exchan-
gers, cooling units and heaters create the 
correct climate.

Practical example 
of ventilation systems:
Ventilation concepts tailored to enclosure 
systems, such as roof-mounted fans, con-
sisting of a single unit of fan and enclo-
sure roof, eliminate the need for time-con-
suming mounting cutouts and are easily 
and quickly installed. Modular air routing 
concepts such as internal fan mounting 
panel or as fan cross member for venti-
lated server doors are based on the same 
platform concept. They ensure good air 
circulation inside the enclosure and pre-
vent the formation of hot spots.

Fan systems

for TS 8 Top enclosure system 154

Geothermal heat exchanger

Terravent 158

CS Outdoor enclosure

Door-mounted heat
exchanger

Heater

1

2

3
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Climate control tailored to enclosures
Rack-mounted climate control

Rittal system climate control

Air throughput 320/480 m3/h, 1 U
Direct ventilation of the subracks and per-
manent air circulation prevent hot spots 
and heat accumulation 
from occurring. The fan 
units (24 V DC, 115 – 
230 V AC) are also 
available with integral 
speed control and fault 
evaluation.

Rack-mounted fan
The fully wired unit 
ready for connection is 
installed directly in the 
482.6 mm (19˝) level ➀.

Vario rack-mounted 
fan with guide frame 
offers service benefits
The rack-mounted fan slides into the guide 
frame like a drawer. Connectors on the rear 
ensure immediate contact. It is locked by 
means of a quick-release fastener. 

Installation options for the guide frame:
● Directly in the subrack ➁
● Via two mounting brackets on the 

482.6 mm (19˝) mounting level ➂

All rack-mounted climate control components are fitted directly 

onto the 482.6 mm (19˝) mounting level for subracks. Because they 

are positioned directly below the electronic components, effective 

cooling and the avoidance of hot spots are guaranteed. 

Benefits:
● Rapid installation on 482.6 mm (19˝) 

mounting levels

● Direct, effective dissipation of heat 
loss, thanks to positioning beneath 
the assemblies

● No externally mounted equipment to 
disrupt the aesthetic appearance of 
the enclosure

Useful cooling output 1000 W, 6 U
This is the ideal solution when the enclo-
sure internal temperature needs to be 
cooled to below the 
ambient temperature. 
The heated air is 
drawn in, cooled, and 
blown beneath the 
rack-mounted elec-
tronics to be cooled. 

Simple mounting on the 482.6 mm (19˝) 
level
Preferably in the bottom section of the 
enclosure. Solid enclosures require a door 
cutout for the external air circuit. With open 
enclosures, a fully equipped front is essen-
tial. The setpoint of the temperature control-
ler is set via a service flap. 

2

1

3

320 m3/h air throughput, 2 U
The high air throughput means that Rittal 
centrifugal fans are capable of dissipating 
large heat losses from the 
enclosure. The ambient 
air is drawn in via the 
front grille and conveyed 
upwards. The minimal 
noise generation of 52 dB 
creates a pleasant work-
ing environment.

Rack-mounted cooling units

Rack-mounted fan Centrifugal fan
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Ventilation systems / outdoor climate control

Rittal system climate control
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Ready-to-use, wired modules equipped with fans for numerous 

Rittal enclosure system platforms offer effective air throughput and 

minimal assembly work. Fan roofs, fan cross members for server 

enclosures (door installation), internal fan mounting panels and 

enclosure internal fans are all available.

Benefits:
● Fast assembly

● Targeted air routing to avoid hot 
spots

● Perfect system integration

For all enclosures: 
Roof-mounted fans, passive 
or active
May be integrated into any 
enclosure roof area with suit-
able dimensions for the mount-
ing cutout. 

For TS 8: Fan roof, modular
In exchange for the existing 
roof plate. Fan and cable entry 
are pre-integrated.

Fan mounting plate
Installation in the enclosure in 
conjunction with spacer bolts 
or the vented roof plate for 
cable entry. 

For flexRack: 
Active fan insert
For retrospective mounting in 
the cutout of the roof plate with 
vent panel.

Further information 
can be found in the latest 
IT Catalogue.

For QuickRack: 
Modular fan mounting plate
Pre-assembled for simple and 
versatile roof configuration.

Further information 
can be found in the latest 
IT Catalogue.

For TS 8: Fan cross-members 
for server enclosures
Specifically for installation in 
the tubular door frame of perfo-
rated doors.

For TS 8: 
Internal fan mounting panel
Twin-walled side panel for tar-
geted air routing.

Enclosure internal fan
Supports active climate control 
components and thereby 
avoids hot spots.

For TS 8: Air baffle system
Cold air from the hollow base is 
routed to the twin-walled door 
via an air routing nozzle and 
distributed in a targeted 
manner.

Further information 
can be found in the latest 
IT Catalogue.

The requirements of outdoor 
enclosures for cooling and the 
avoidance of condensation are 
met to perfection: 

Special heat exchangers, 
geothermal heat exchangers, 
cooling units and heaters are 
all available.

Further information may be 
found in the latest CS brochure.

Fans for integration into the roof

Fan for integration 
into the door

Air baffle systems Outdoor 
climate control
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Technical specifications:
● The device slides easily into pre-config-

ured 482.6 mm (19˝) electronic enclo-
sures.

● A service flap facilitates adjustment and 
control of the thermostat.

● The refrigeration system is entirely 
maintenance-free.

● The combined high/low pressure monitor 
(to VBG 20, § 7), thermally controlled 
expansion valve and ball bearing-
mounted fans with thermal winding pro-
tection give the unit a high standard of 
safety.

● The low pressure monitor prevents the 
refrigeration system from icing.

Supply includes:
Wired ready for connection with connection 
cable (3 m), including drilling template.

Model No. SK 3278.134* 3292.134

Rated operating voltage V, Hz 115, 50/60 230, 50/60

Dimensions in mm
W
H
D

445 
265.9 (6 U)
542

Useful cooling output Q
.

K 
to DIN 3168 

L 35 L 35
L 35 L 50

1000 W/1050 W
660 W/770 W 

 

Rated current max. 8.4 A/10.8 A 3.8 A/4.5 A

Start-up current 21.0 A/22.0 A 10.0 A/11.8 A

Pre-fuse T 10.0 A/16.0 A 6.0 A/6.0 A

Power consumption Pel 
to DIN 3168

L 35 L 35
L 35 L 50

615 W/710 W
680 W/800 W

585 W/650 W
650 W/720 W

Refrigeration factor ε = Q
.

K/Pel L 35 L 35 1.6 1.7

Refrigerant R134a, 700 g

Permissible operating pressure p. max. 25 bar

Temperature and setting range +20°C to +55°C

Protection category 
to EN 60 529/10.91

External circuit IP 34

Internal circuit IP 54

Duty cycle 100%

Type of connection Connection cable 3 m

Weight 38 kg 35 kg

Colour RAL 7032

Air throughput of fans
External circuit 620 m3/h

Internal circuit 460 m3/h

Temperature control Internal thermostat (factory setting +35°C)

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Filter mats 3 3286.000 182

Adaptor for front air supply 1 3259.000 173

Air duct 10 3220.000 173

Temperature indicator 1 3114.115 3114.100 174

Door-operated switch 1 4127.000 176

* Delivery times available on request.

SK 3278.134 / SK 3292.134

View of the rear of the unit

Air duct, extendible to any length

= Service flap (thermostat)1

1

HE = U
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Rack-mounted cooling units
for 482.6 mm (19˝), useful cooling output 1000 W

149Rittal system climate control
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Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

.

Suitable for mounting in enclo-
sures with front doors (sheet 
steel or acrylic) by means of an 
adaptor for front air supply.

Approvals,
see page 23.

Performance diagrams
Model No. 
SK 3278.134 / 3292.134

60 Hz

QK
.

Ti

Tu

1300

300

500

1700

1500

50
45
40
35

25
30

20

20 25 30 35 4540

700

1100

900

5550

55

50 Hz

300
400
500
600
700
800
900

1000
1100
1200
1300

20
25
30
35
40
45
50
55

1400
1500
1600
1800

Ti

20 25 30 35 4540 50 55

QK

.

Tu

Functional diagram

US patent no. 4,882,911
European patent 
no. 0 312 853 
with validity for DE, FR, IT
Japanese patent 
no. 239 867/88

Also required:

For installation in a closed 
enclosure: Adaptor for front air 
supply and air duct for waste 
air, see accessories. ENVIRONMENTALLY FRIENDLY

C O O L I N G  T E C H N O LO GY
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Technical specifications: 
Rack-mounted fan
● Versions with a distance between axes

− of 85 mm for 160 mm deep PCBs,
− of 105 mm for 220 mm deep PCBs.

● SK 3342.500: Fan unit with speed moni-
toring. Fault evaluation via floating con-
tact.

Technical specifications:
Vario rack-mounted fan
● With an additional guide frame, may be 

used in: 
− Subrack 84 HP
− 482.6 mm (19˝) mounting angles.

● The guide frame offers a high level of 
flexibility, i.e. simply slide in the fan 
insert, lock into position and voilà!

● Tapped strips inserted in the guide frame 
ensure variable positioning of the fan 
insert in the subrack.

● Fitted rack connectors ensure secure, 
problem-free connection.

● SK 3352.500: Fan unit with speed moni-
toring. Fault evaluation via floating con-
tact.

Rack-mounted fan/Vario rack-mounted 
fan supply includes:
Wired unit ready for connection, including 
terminal strip and assembly parts.

Guide frame supply includes:
Guide frame including connector and fit-
ted connection cable (3 m), bracket for 
optional attachment to the 482.6 mm (19˝) 
system, assembly parts.

SK rack-mounted fan Vario SK rack-mounted fan

Model No. SK Model No. SK

2 fans, 
distance between axes 85 mm 3340.0241) 3340.1151) 3340.230 – 3350.0241) 3350.1151) 3350.230 –

3 fans, 
distance between axes 85 mm 3341.0241) 3341.115 3341.230 – 3351.0241) 3351.1151) 3351.230 –

3 fans, 
distance between axes 105 mm 3342.024 3342.1151) 3342.230 3342.5002) 3352.0241) 3352.1151) 3352.230 3352.5001)2)

Rated operating voltage V 24 V (DC) 115 V (AC) 230 V (AC)
24 V (DC)

115 – 230 V 
(AC)

24 V (DC) 115 V (AC) 230 V (AC)
24 V (DC)

115 – 230 V 
(AC)

Model No. guide frame to fit SK – – – – 3356.1001) 3355.100 3355.100 3357.1001)

1) Extended delivery times 2) Version with monitoring

Accessories Page

Temperature indicator 230 V (AC) 174 3114.100 3114.115 3114.100 3114.024 3114.100 3114.115 3114.100 3114.024

Thermostat 175 3110.000 3110.000

Speed control 176 3120.000 3120.115 3120.000 – 3120.000 3120.115 3120.000 –

Rack-mounted fan
May be fitted between a pair of 
482.6 mm (19˝) mounting angles.

Vario rack-mounted fan
With an additional guide frame, may be 
used in:
● Subrack 84 HP
● 482.6 mm (19˝) mounting angles.

Mounted between a pair of 482.6 mm (19˝) 
mounting angles

Mounting in subracks 84 HP

Mounted between a pair of 482.6 mm (19˝) 
mounting angles

Technical specifications 

Model No. SK
 
 

3340.230 
3350.230 
 
 

3340.115 
3350.115 
 
 

3340.024 
3350.024 
 
 

3341.230 
3351.230 
3342.230 
3352.230 

3341.115 
3351.115 
3342.115 
3352.115 

3341.024 
3351.024 
3342.024 
3352.024 

3342.5002) 

3352.500 2) 

 
 

Rated operating 
voltage
V, Hz

AC 230 V
 
50/60 Hz

AC 115 V
 
50/60 Hz

DC 24 V
 
–

AC 230 V
 
50/60 Hz

AC 115 V
 
50/60 Hz

DC 24 V
 
–

DC 24 V
AC 115 – 230 V
50/60 Hz

Rated current max. 0.24 A/0.22 A 0.46 A/0.46 A 0.49 A 0.36 A/0.33 A 0.69 A/0.69 A 0.74 A 0.85 A

Pre-fuse T 6 A

Number of fans 2 3

Air throughput, 
unimpeded air flow 320 m3/h 480 m3/h

Temperature range –10°C to +55°C

Noise level 51 dB (A) 52 dB (A) 51 dB (A) 51 dB (A) 52 dB (A) 51 dB (A)

LED display 
(version with monitoring)

Dist
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n 
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Mounting bracket 
for installation
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an
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n 
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Guide frame

LED display 
(version with monitoring)

HE = U
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Rack-mounted fan
for 482.6 mm (19˝), air throughput 320/480 m3/h
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Also required:

Remember to order the appro-
priate guide frame for your 
chosen application.

Approvals,
see page 22.

Ideal for avoiding hot spots in 
fully populated enclosures.

Functional diagram
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Technical specifications:
● A powerful fan draws in the ambient air 

via a front grille and a filter, and conveys 
it upwards after diverting the flow 
through 90°. 

● Easily attached to the 482.6 mm (19˝) 
pitch pattern using 4 screws.

● The fan motor is positioned outside of 
the cooling flow. This fan is equipped as 
standard with moisture protection for the 
motor winding.

● Air drawn in via the louvred grille can be 
de-dusted using a filter mat (see acces-
sories).

● Low noise generation of 54 dB (A).
● Even air flow across the entire width of 

the enclosure.
● For air outlet to the outside, either the 

roof vent SK 3148.000 (see accessories) 
or the front outlet grille SK 3176.000 
(see accessories) may be used.

Supply includes:
Fully assembled and wired unit, ready for 
connection, including filter mat.

Model No. SK 3145.000 3144.000

Rated operating voltage V, Hz 115, 50/60 230, 50/60 

Dimensions in mm
W
H
D

482.6 (19˝)
87.2 (2 U)
158

Air throughput, unimpeded air flow 320 m3/h 

 

Rated current max. 0.32 A 0.16 A

Power 37 watts

Noise level 52 dB (A)

Speed 2245 rpm

Temperature range –10°C to +55°C

Maximum static pressure difference 65 – 70 Pa

Special voltages available on request. We reserve the right to make technical modifications.

Accessories Packs of Page

Temperature indicator 1 3114.115 3114.100 174

Thermostat 1 3110.000 175

Filter mats 5 3177.000 182

Front outlet grille 2 U 1 3176.000 181

Roof vent 1 3148.000 154

Speed control 1 3120.115 3120.000 176

Front grille

SK 3145.000 / SK 3144.000
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Centrifugal fan
Air throughput 320 m3/h

153Rittal system climate control
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These cross-flow blowers are 
characterised by a high air 
throughput in a very confined 
space and low noise.

Performance diagram
Model No. SK 
3144.000 / 3145.000

50/60 Hz

V = Volumetric flow (m3/h)
ΔPst = Stat. pressure difference (Pa)

ΔPst

100

50

0
0 100 200 300 400

50 Hz
60 Hz

V
.

.

Approvals,
see page 23.

Front outlet grille 2 U for hot 
air outlet to the outside in the 
upper section of the enclosure.

Functional diagram

ENVIRONMENTALLY FRIENDLY
C O O L I N G  T E C H N O LO GY
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154 Rittal system climate control

Fan systems
for TS 8 Top enclosure system

Roof-mounted fan and 
vent attachment
for TS 8
The active roof-mounted fan and the 
passive vent attachment (TS 8801.380) 
integrate perfectly into the system-wide 
mounting concept of Rittal system climate 
control. They fit precisely onto the cutouts 
of the small and medium performance cat-
egory of TopTherm roof-mounted cooling 
units.

Of course, they may also be mounted on 
any sufficiently large roof surface.

Because the mounting system is the same 
as that used for TopTherm roof-mounted 
cooling units, no additional holes are 
required.

Roof-mounted fan supply includes: 
Unit ready to connect with built-in radial 
fan, sealing material and assembly parts.

Vent attachment: 
see page 178.

Protection category: 
IP 43 to EN 60 529/10.91

475 + 1

26
0 

+
 1

(3
90

)

(490)
550

500

99

12
5

20

370

290

Mounting cutout

Dimensions in 
brackets are for 
roof vent 
SK 8801.380

Roof-mounted fan
● The roof-mounted fan is easily installed 

using 6 screws. The sealing tape sup-
plied can be used to seal it against the 
enclosure.

● The attachment screws are invisible from 
the outside.

● The roof-mounted fan casing has a large 
air outlet surface and labyrinthine air 
ducting.

Protection category: 
IP 43 to EN 60 529/10.91. Via additional 
installation of the filter holder with filter mat 
SK 3175.000, a protection category of 
IP 44 is achieved with roof vent 
SK 3148.000.

Supply includes: 
Fully wired unit ready for connection with 
built-in radial fan, sealing material and 
assembly parts, connection cable (3 m), 
drilling template.

Accessories:

Filter holder, see page 181.□ 260 x 340

15

50

44

420

34
0

Ø 8

345

250

26
5

360

28
0

Mounting cutout

Without 
fan

With 
fan

Model No. SK 3149.000 3169.000 3148.000

Rated operating voltage V, Hz 230, 50/60 115, 50/60 Without fan motor

Air throughput 360 m3/h 

Rated current max. 0.2 A 0.55 A

Power consumption 42 W 65 W

Temperature range –10°C to +60°C

Noise level 53 dB (A)

Weight 7.8 kg

Colour* RAL 7032, textured enamel

CE conformity ● ●

Special voltages available on request. We reserve the right to make technical modifications.

* To order the version in RAL 7035, the Model No. should end in .007.

Model No. SK 3149.410 3149.420 3149.440 3149.810 3149.820 3149.840 8801.380 Page

Rated operating voltage V, Hz 115, 50/60 230, 50/60 400, 3~, 50/60
460, 3~, 60 115, 50/60 230, 50/60 400, 3~, 50/60

460, 3~, 60
Roof 
ventilation

Air throughput, unimpeded air flow 400 m3/h 800 m3/h Without motor

Required mounting cutout W x D mm 475 x 260 490 x 390

Power consumption of fan 120 W/170 W 95 W/140 W 170 W/225 W 180 W/310 W

Rated current of fan 1.1/1.6 A 0.55/0.88 A 0.35/0.35 A 1.5/2.2 A 0.75/1.1 A 0.35/0.55 A

Temperature range –10°C to +55°C

Noise level 68/69 dB (A) 69/70 dB (A)

Weight 10 kg 11 kg

Colour shade RAL 7035

Accessories

Roof plate 600 x 600 mm for TS 8 with cutout 8801.300 8801.310 178

Roof plate 600 x 800 mm for TS 8 with cutout 8801.320 8801.330 178

Roof plate 1200 x 600 mm for TS 8 with cutout – 8801.350 178

Temperature indicator 3114.115 3114.100 – 3114.115 3114.100 – – 174

Speed control 3120.115 3120.100 – 3120.115 3120.100 – – 176
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Fan systems
for TS 8 Top enclosure system
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Roof-mounted fan
For the office sector
This new roof ventilation concept offers 
a wealth of performance, assembly and 
cost benefits associated with the use of 
integrated ventilation systems. This roof-
mounted fan may be ordered with and 
without a roof plate. Another outstanding 
feature is the enormous volumetric flow 
coupled with a very low level of noise 
generation. This makes the roof-mounted 
fan ideal for use in sensitive office areas.

Technical specifications:
● Fitted onto a roof plate based on TS.
● Easy assembly, and the need to create 

mounting cutouts has been eliminated 
altogether.

Supply includes: 
Fully wired ready for connection, 
including assembly parts.

Model No. SK 3164.610 3164.620 3164.810 3164.820 3164.115 3164.230 Page

Rated operating voltage V, Hz 115, 50/60 230, 50/60 115, 50/60 230, 50/60 115, 50/60 230, 50/60 

Air throughput (unimpeded air flow) 1500 m3/h* 

Design With roof plate without roof plate

Dimensions in mm
W
H
D

800
240
800

800
240
900

511
227
511

Radial fan

Noise level 40 dB (A)

Temperature range +20°C to +55°C

Colour RAL 7035

Special voltages available on request. We reserve the right to make technical modifications.

Accessories 

Temperature indicator in 1 U patch panel 7109.035 174

Temperature indicator 3114.115 3114.100 3114.115 3114.100 3114.115 3114.100 174

Thermostat 3110.000 175

* 800 m3/h at 40 Pa counterpressure using two integrated louvres, type DK 7580.500, in the enclosure base/plinth.

Mounting cutout 
only required for fans wtihout roof plate 

with roof plate without roof plate

 511
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Fan systems
for TS 8 Top enclosure system

Fan cross member
for TS 8 server enclosures
Specifically for installing in perforated 
doors.
The growing packaging density in data 
communications and network enclosures 
make active, direct ventilation of the cross 
member, which is attached to the rear or 
front door, supports horizontal air routing of 
the servers and therefore facilitates faster 
heat dissipation from active components.

Technical specifications:
● Standard cross member with two fans.
● Air throughput, unimpeded air flow 

600 m3/h. 
● By adding two fan extension kits, the air 

throughput is increased to 1200 m3/h. 
● The direction of air flow is easily 

reversed by rotating the fan.
● Several cross members may be posi-

tioned in a cascade arrangement. 
● Simple mounting on the tubular door 

frame.

Colour:
RAL 7035

Supply includes:
Wired ready for connection with connection 
cable (2.5 m), including assembly parts.

Accessories:

Fan extension kit, see below.

Note:
Only for mounting on the tubular door 
frame!

Door configuration for fan cross-member 
installation in 2-door and 4-door ISP racks 
available on request.

55
2

27 250 (450)

Ø 4.5

475 (675)

493 (693)

60
6

9

59.5

5

Model No. SK 3165.624* 3165.648* 3165.615* 3165.630* 3165.824* 3165.848* 3165.815* 3165.830* Page

Rated operating voltage V, Hz 24 (DC) 48 (DC) 115, 50/60 230, 50/60 24 (DC) 48 (DC) 115, 50/60 230, 50/60 

Air throughput (unimpeded air flow) 600 m3/h 

Dimensions in mm
W
H
D

493
606
66.5

693
606
66.5

For doors with width (mm) 600 800

Noise level 55 dB (A)

Temperature range +20°C to +55°C

Colour RAL 7035

Special voltages available on request. We reserve the right to make technical modifications.

Accessories 

Temperature indicator 3114.024 – 3114.115 3114.100 3114.024 – 3114.115 3114.100 174

Thermostat 3110.000 175

* Delivery times available on request.

Fan expansion kit
for fan cross member 
To increase the air throughput of the fan 
cross member.

To fit 
fan cross member Model No. SK

3165.624, 3165.824 3165.024
3165.648, 3165.848 3165.048
3165.615, 3165.815 3165.115
3165.630, 3165.830 3165.230
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Fan systems
for TS 8 Top enclosure system
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Internal fan mounting panel
for TS 8
A fan unit integrated into the TS 8 twin wall 
for targeted air routing in the lower part of 
the enclosure. A second fan unit may 
optionally be mounted to reinforce air cir-
culation. Optional air routing design may 
be achieved retrospectively by simply 
inserting or exchanging cover plates.

Technical specifications:
● Rated operating voltage: 230 V, 50/60 Hz
● Air throughput (3 fans): 200/230 m3/h 

(unimpeded air flow)

Supply includes:
1 pack = 
1 internal fan mounting panel, 
3 fan cross members, 
3 cover plates.

German utility model no. 29823345

Dimensions of interior panel Model No. 
SKWidth mm Height mm

600 1800 3347.180
600 2000 3347.200
800 1800 3348.180
800 2000 3348.200

Fan cross member
for internal fan mounting panel
May be additionally installed to increase 
the air circulation.

Technical specifications:
● Rated operating voltage: 230 V, 50/60 Hz
● Air throughput (3 fans): 200/230 m3/h 

(unimpeded air flow)

German utility model no. 29823348

Packs of Model No. SK
3 3349.100

Cover plates
for internal fan mounting panel
For optional design of the air routing.

Packs of Model No. SK
3 3349.300

Enclosure internal fan
for TS 8
To prevent hot spots and support the air 
routing of active enclosure climate control 
components. Adjustable in two axes. 
Attached to the TS 8 frame section.

Supply includes:
Fully wired unit ready for connection with 
radial fan and snap-on hinge device, as 
well as assembly parts.

Air 
throughput,
unimpeded

air flow

Rated voltage
V, Hz

Model No.  
SK

160 m3/h 230, 50/60 3108.100
160 m3/h 115, 50/60 3108.115
160 m3/h 24 V (DC) 3108.024
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Rittal Terravent
This ingeniously simple and effective cli-
mate control principle, which uses geother-
mal effects to cool and heat, underscores 
Rittal’s expertise in all aspects of enclo-
sure systems for outdoor siting. The geo-
thermal heat transmitter is suitable for use 
whenever earthworks are required to install 
an outdoor enclosure. Throughout the 
world, at a certain depth beneath the 
earth’s crust, the temperature is always 
roughly the same, whatever the season; 
and this fact is used to cool and heat out-
door enclosures. The hot air from the enclo-
sure is forced into a pipe with a radial or 
axial fan.

A pipeline system laid in the earth cools the 
air, which in turn is used to cool the enclo-
sure. Where the ambient temperature is 
cold, the temperature of the air inside the 
pipeline system rises, and this achieves a 
heating effect. The inlet and outlet points of 
the pipes can be freely positioned to effec-
tively avoid hot spots. Depending on the 
application, the air discharge and air inlet 
can be positioned in the base/plinth, in the 
roof, or at freely selectable positions inside 
the enclosure, where the twin side panel of 
the modular enclosure is used to route the 
air flow.

Benefits of the geothermal 
heat exchanger
● With the sealed ventilation system, ambi-

ent air is unable to penetrate the enclo-
sure, which in turn prevents the ingress 
of humidity and aggressive pollutants 
from the air.

● Minimal energy requirements, since only 
a radial or axial fan is required to gener-
ate the air flow. The fan motors are avail-
able in various operating voltages.

● Reduction of noise emissions, since 
there are no active climate control com-
ponents mounted on the outside of the 
enclosure.

● Minimal maintenance required for the fan 
system.

● Control, monitoring and alarm relays can 
be achieved via the CMC.

Terravent supply includes
● Calculation of the maximum required 

and maximum possible thermal output.
● Calculation and dimensioning of the fan, 

the pipe diameter, the pipe length, and 
the best way of laying the pipe.

● Determination of the optimum position-
ing of the air inlet and air outlet on the 
enclosure.

● Supply of all components, pre-assembly 
of the fan pipe fixtures in the outdoor 
enclosure, installation of the fan, insula-
tion of the enclosure (where necessary).

With the pipeline system laid 
horizontally.
Excellent heat dissipation is effected, 
because the pipeline system is laid hori-
zontally on one level. Major excavation 
work is, however, required.

With the pipeline system laid vertically.
The pipeline system to and from the out-
door enclosure is laid in a pit. The effects of 
heat dissipation are somewhat less pro-
nounced, but the pipes are simply laid in a 
pit where the supply lines to the enclosure 
can also be laid.

An axial or radial fan is used to 
exchange the air.

Packs of Model No. CS
1 set 9767.500
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Geothermal heat exchanger

Rittal system climate control 159

Terravent
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In cool external temperatures, the temperature of the air inside the pipeline 
system rises, and this achieves a heating effect.

With a radial or axial fan, the hot air from the enclosure is forced into a pipe. 
A pipeline system laid in the earth cools the air, which in turn is used to cool 
the enclosure.

Operating status – heating: 
No heat loss installed in the enclosure
External temperature below –10°C
CS Outdoor modular enclosure, not thermally insulated
Enclosure size: W x H x D = 800 x 1200 x 500 mm

Operating status – cooling: 
1300 W heat loss from 8 am – 4 pm
800 W heat loss from 4 pm – 8 am
CS Outdoor modular enclosure, thermally insulated
Enclosure size: W x H x D = 800 x 1200 x 500 mm
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➀ Interior temperature = Terravent inlet temperature
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➂  Night-time operation
➃ Day-time operation

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 160 of 3168



160

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 161 of 3168



161Rittal system climate control

O
ut

d
o

o
r 

cl
im

at
e 

co
nt

ro
l

Outdoor climate control

Rittal CS Outdoor enclosures set new standards at a high level of 

security for IT technology, traffic control technology, outdoor indus-

trial installations, environmental technology and power distribution. 

High-quality materials such as aluminium, aluminium zinc plate and 

stainless steel combine corrosion resistance and protection from 

vandalism with UV stability and a high level of RF attenuation. The 

various Rittal climate control components ensure the correct oper-

ating temperature in the outdoor enclosure. By separating the inter-

nal and external circuits for the climate control equipment, neither 

moisture nor dust are able to enter the enclosure. Intelligent climate 

management is achieved with the microcontroller.

Heat exchangers

Heat exchangers are available in a variety of designs, e.g. for roof 
mounting, wall mounting and door mounting. Effective use of the 
ambient air to cool the enclosure internal temperature and fitting with 
a microcontroller and heater are some of the key performance 
features. In particular, the combination of heat exchanger and heater 
ensures perfect climate control 24 hours a day, 365 days of the year.

Cooling of the sensitive electronics in an outdoor enclosure 

requires intelligent climate management. Rittal cooling modules 

keep the interior temperature at a constant low level. Climate 

control units with various different output levels may be variably 

positioned on the door, rear panel, side panel or roof of the modu-

lar enclosure. Whichever position you choose, the protection cate-

gory of IP 55 is retained. 

Cooling units

Coling units are likewise equipped with a microcontroller and heater 
as standard. This means that they are ideally equipped to effortlessly 
withstand even extreme temperature fluctuations. Rittal has the right 
solution to suit every required installation situation.

Heaters

For extreme temperatures and in all situations where increased 
levels of condensation are anticipated, powerful heaters with a 
thermal output of up to 1,000 W are available.

Further information on our extensive 
Outdoor range can be found in the Rittal 
Communication Systems brochure. 
We will be happy to send you a copy on 
request.
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Heaters

Benefits, technical details 164

Continuous thermal output 10 – 300 W 166

Particularly with fluctuating ambient temperatures, such as those 

that occur with outdoor enclosure siting or in unheated rooms, 

enclosure heaters must be used to prevent condensation. 

All Rittal enclosure heaters operate on the basis of state-of-the-art 

PTC technology. 

Practical example of heaters
Extreme temperature fluctuations provide 
the ideal conditions for the formation of 
condensation. Particularly when enclosures 
are sited outdoors, it is essential for the 
built-in electronics to function reliably. 

In order to maintain operational reliability, 
enclosure heaters are used. 

Where there is a risk of frost, the heater 
keeps the temperature level inside the 
enclosure at the operating temperature of 
the built-in electronic components. If there 
is a risk of condensation, the enclosure 
internal temperature is raised to above the 

dew point – hot air is capable of absorbing 
more humidity – thus helping to counteract 
condensation on electronic components. 
In particular, heaters with an integral or 
additional fan offer even greater efficiency. 

Enclosure heaters may be easily snap-
mounted onto the 35 mm DIN EN 50 022 
support rail, for example, or screw-fas-
tened onto the mounting plate. 

The heaters are easily controlled using a 
thermostat and/or hygrostat.

1

2

Heater

Electronic
components

1

2
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Heaters
Benefits, technical details

Rittal system climate control

Especially with outdoor siting, but also indoors, condensation 

poses a particular risk for control electronics. 7 different output 

categories ensure that the correct thermal output is always 

available. In this way, the total thermal output required can be 

distributed precisely within an enclosure, thereby effectively 

avoiding the overheating of individual components.

Output and application diversity

The output range of the three 
different Rittal enclosure 
heater systems, from 10 to 
1,000 watts, ensures a high 
level of heating effectiveness in 
a confined space. 

The designs without fan and 
with fan (thermal output from 
50 to 160 m3/h) provide a solu-
tion for every specific applica-
tion. 

Particularly in outdoor use, 
condensation poses a high 
risk. This may be counteracted 
by a regulated heater coordi-
nated to the enclosure size and 
temperature difference.

Simple assembly and reliable control

Fast assembly
This is achieved with a screw 
or snap fastening on the 
mounting plate or 35 mm 
DIN EN 50 022 support rails.

No condensation, and always 
the right temperature
The heater is activated as 
required via the hygrostat or 
enclosure internal thermostat. 
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30°C

150°C

160°C

170°C

130°C

140°C

120°C

80°C

90°C

110°C

100°C

60°C

70°C

50°C

40°C

1

2

Benefits:
● Useful cooling output 

from 10 to 1000 watts

● Self-regulating PTC tech-
nology

● Quick-assembly system

Important
● For the correct tempera-

ture and to avoid conden-
sation, use a thermostat 
or hygrostat – 
cf. page 175

● Heaters should always be 
installed in an upright 
position. Leave a dis-
tance of 50 mm at the top 
and bottom to allow con-
vection

● The thermal output is 
increased with fans

● Heat is distributed evenly 
in large enclosures by 
using several low-output 
heaters 

For general comments,
see page 186 
Calculation formulae, 
see page 187
or refer to the Internet at
www.rittal.de

The benefits of modern thermistor technology (PTC)

The prerequisite for optimum 
conversion of electrical energy 
into thermal energy is perfect 
interaction between the thermal 
output, surface temperature 
and ambient temperature. 

Conventional resistor heaters
The surface temperature is limi-
ted via an additional safety 
thermostat. As a result, the 
heater is forever cutting in and 
out, which means that the con-
tinuous thermal output actually 
produced is low. 

Rittal heaters with 
PTC technology
Unlike conventional resistance 
heaters, in thermistors (PTCs), 
power consumption automati-
cally decreases as the intrinsic 
temperature rises. The advan-
tages of this dynamic output 
behaviour are as follows:

● Surface temperature is limi-
ted without the need for 
additional temperature pro-
tection devices

● Self-regulation achieves 
direct adaptation to the 
ambient temperature. In 
other words, as the enclo-
sure internal temperature 
falls, the thermal output 
increases (cf. performance 
diagrams).

● A constant thermal output 
throughout a broad voltage 
range (e.g. 110 to 240 V 
AC/DC).

● Special voltages are pos-
sible in the low voltage range 
(e.g. 12 V, 24 V) 

● Long service life
● Compact, vibration-free 

mechanical structure
● In the event of a malfunc-

tion, there is no risk of fire 
from incandescent elements

Temperature variation through the 
aluminium section (Tu = 20°C) using 
the example of the heater SK 3102.000

= Temperature variation without fan
= Temperature variation with fan

1
2
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Technical specifications:
● Limitation of surface temperature via a 

PTC thermal element.
● If an axial fan (SK 3108.000) is attached 

to the heater SK 3107.000, its effective-
ness may be enhanced.

● All heaters are quickly and easily 
mounted using the supplied screw and 
snap fastenings.

● Snap fastening for 35 mm support rail 
DIN EN 50 022.

● Maximum effectiveness is achieved by 
installing the enclosure heaters vertically, 
with the cable routing pointing down-
wards.

● In order to create the necessary convec-
tion, 50 mm spacing from the top and 
bottom is required. The distance from 
neighbouring components must be at 
least 50 mm.

● The unit housings are made from robust, 
black anodised aluminium.

Supply includes:
Unit ready to install with permanently 
attached connection cable (0.3 m). 
SK 3102.000 with fitted fan including 
terminal strip.

Note:
● Thermostat SK 3110.000 (see accesso-

ries) is recommended for precise tem-
perature control in the enclosure. 

● In order to prevent condensation on 
assemblies, hygrostat SK 3118.000 
(see accessories) is recommended to 
regulate heating. 

● In larger enclosures, even heat distribu-
tion is best achieved by installing sev-
eral low-output heaters.

● Internal installation is generally advis-
able, even when using heat exchangers 
and cooling units, in order to prevent 
condensation.

Model No. SK 3105.000 3106.000 3115.000 3116.000 3107.000 3107.000 +
3108.000

3102.000
(incl. fan)

Rated operating voltage V, Hz 110 – 240 V AC/DC 110 – 240 V
AC/DC 230 V, 50/60

Continuous thermal output at Tu = 20°C 10 W 20 W 30 W 50 W 130 W 200 W1) 300 W1) 

 

Pre-fuse T 2 A 4 A

Special voltages available on request. We reserve the right to make technical modifications. 1) Output with fan.

Accessories Packs of Page

Thermostat 1 3110.000 175

Hygrostat 1 3118.000 175

Temperature indicator 1 3114.100 174

SK 3105.000 SK 3106.000 SK 3107.000

SK 3115.000 SK 3116.000 SK 3102.000
including fan

Axial fan
for heater SK 3107.000
Ball bearing 
Temperature range: –40°C/+85°C 
Rated operating voltage: 230 V, 50/60 Hz 
Power consumption: 18 W 
Noise level: 33 dB (A) 
Speed: 2800/3300 rpm 
Air throughput: 50 m3/h 

38

3 3

79.5

79
.5

6

71.5

71
.5

4.331
0

Model No. SK 3108.000

Earthing lug 
for M4 or 
8 – 32 UNC
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Continuous thermal output 10 – 300 W
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With this heater, an axial fan 
supports heat distribution 
inside the enclosure.

Approvals,
see page 23.

Performance diagrams
Model No. SK

3102.000 / 3107.000

= SK 3102.000 (with fan SK 3108.000)
= SK 3107.000 (with fan)
= SK 3102.000 (without fan)
= SK 3107.000 (without fan)
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Functional diagram
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Accessories

Climate controlled enclosure 170

Air routing 172

Regulation/control 174

General 178

Filter mats 182

Finding the perfect climate control solution becomes even easier 

with the correct system accessories, important information, techni-

cal details and handy tips. 

Calculation basis

186
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Accessories
Climate controlled enclosure

Base/plinth components, 
front and rear
Base/plinth component consisting of one 
trim panel and two pre-configured corner 
pieces. In 200 mm high base/plinth com-
ponents, one trim panel is in two parts for 
cable entry.

Supply includes:
1 set = 
2 base/plinth components, 
4 cover caps, 
4 screws and captive nuts M12 
for mounting on the enclosure.

Accessories:

Base assembly plate SO 2817.000, 
see below.

For 
enclosure 

width 
mm 

Packs 
of 
set

Model No. TS

100 mm 
high

200 mm 
high

600 1 8601.600 8602.600
800 1 8601.800 8602.800
1200 1 8601.200 8602.200

Material Colour
Compo-

nents Sheet steel RAL 7022

Caps Plastic RAL 9005

Base/plinth trim panels, side
For mounting between the base/plinth com-
ponents. For 200 mm height, two 100 mm 
base/plinth trim panels of 100 mm may be 
used. Base/plinth trim panels (100 mm 
high) may be installed rotated through 90° 
in order to stabilise bayed base/plinth com-
ponents.

Material:
Sheet steel

Colour:
RAL 7022

Supply includes:
1 set = 
2 base/plinth trim panels, 
including parts for attaching to the base/
plinth components.

For 
enclosure 
depth mm

Packs 
of 
set

Model No. TS
100 mm 

high
200 mm 

high
 600 1 8601.060 8602.060

Floor fastening plates
For fastening the plinth to the floor without 
moving the enclosure or the bayed enclo-
sure suite. For screws up to 12 mm Ø.

Material:
Sheet steel, zinc plated, passivated.

French patent no. 94 06 612
Dutch patent no. 193 235

Packs of Model No. SO
10 2817.000
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Accessories
Climate controlled enclosure

Rittal system climate control
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Side panels, screw-fastened
Easy positioning on the frame with the loca-
tion aid. Six enclosure panel holders with 
earthing insert ensure automatic potential 
equalisation and higher EMC protection. 
Earthing bolts with contact surface are pre-
integrated. 

Note:
Enclosure panel holders may optionally 
be fitted from the inside or outside of the 
enclosure. 
Area available for population: 
External dimension – 100 mm

Material:
1.5 mm sheet steel

Protection category:
IP 55 to EN 60 529/10.91

Surface finish:
Dipcoat primed in RAL 7044, exterior 
powder-coated in textured RAL 7032.

Supply includes:
2 side panels including 
12 panel supports, 
12 posidrive raised countersunk screws
and 12 hex screws, 
as well as 12 contacts. 

Accessories:

Earth straps, 
see below.

Automatic potential equalisation

German patent no. 198 01 720

For 
enclosures

External 
dimensions Model No. 

TSHeight 
mm

Depth 
mm

Height 
mm

Depth 
mm

1800 600 1797 562 8186.200
2000 600 1997 562 8106.200

Hinge
for side panel 
The 180° opening angle allows unhindered 
access. May be installed optionally from 
the inside or outside of the enclosure: 
Simply replace 3 enclosure panel holders 
with hinges.

Material:
Die-cast zinc

Surface finish:
Powder coated in textured RAL 7032.

Supply includes:
Hinges including assembly parts.

Note:
The hinges of the side panel and door must 
not be fitted on the same enclosure profile.

German utility model no. 298 20 604

Packs of Model No. TS
6 8800.010

Earth straps
For configuring a reliable earthing connec-
tion with perfect contact.
● With ring terminals to match the earthing 

screws
● Length-optimised and ready to install.

Supply includes:
Packs of 5 

Cross-
section 
(mm2)

Connection Length 
(mm)

Model No. 
SZ

4 M8 – M8 170 2564.000
4 M8 – M8 300 2567.000
10 M8 – M8 300 2565.120
16 M8 – M8 170 2565.000
16 M8 – M8 300 2568.000
25 M8 – M8 170 2566.000
25 M8 – M8 300 2569.000
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Accessories
Air routing

Air duct system
for TopTherm roof-mounted cooling 
units
The air duct system for Rittal TopTherm 
roof-mounted cooling units makes it possi-
ble to route the cold air directly to specific 
areas of the enclosure. The risk of “short 
circuits” in the air circulation due to self-
ventilated installed devices is therefore 
effectively eliminated.

The length of the shallow duct is 1500 mm, 
and it may be cut to the desired length.

Supply includes:
Shallow duct, compensating hose 

Material:
Flame-resistant plastic to DIN 4102/B1

Accessories:

90° deflector, 
see below. 
Cover bungs, 
see below.

Note:
Do not direct cold air straight at active 
components. When using the ducting sys-
tem, the performance of the cooling unit 
may be reduced, depending on the appli-
cation in question.

For cooling unit Packs 
of

Model No. 
Air duct system SK

SK 3382. . . . / SK 3383. . . . / SK 3384. . . . / SK 3385. . . . 1 3286.870
SK 3386. . . . / SK 3387. . . . 1 3286.970

90° deflector
for air duct system
For targeted air deflection at the end of the 
shallow channel.

Material:
Flame-resistant plastic to DIN 4102/B1

Model No. SK 3286.990

Cover bungs
for TopTherm roof-mounted cooling 
units
To cover unneeded cold air outlets in 
TopTherm roof-mounted cooling units.

Material:
Polyurethane foam

For cooling unit Packs 
of Model No. SK

SK 3382. . . . 2 3286.780
SK 3383. . . . / SK 3384. . . . / SK 3385. . . . 2 3286.880
SK 3386. . . . / SK 3387. . . . 2 3286.980
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Accessories
Air routing
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Air diverter
For use in climate controlled enclosures, 
climate control doors, climate control side 
panels and TopTherm wall-mounted cool-
ing units. 
For targeted air routing of the cold air in a 
downward direction. 
Particularly well-suited for densely-packed 
electrical components in the lower section 
of the enclosure.

Material:
Sheet steel

65

External 
air circuit

Internal 
air circuit

*

For devices Model No. SK
8607. . . . / 8687. . . .
3306. . . . / 3331. . . . 3213.300

3304. . . . / 3305. . . . 3213.310
3328. . . . / 3329. . . . 3213.320
3332. . . . 3213.330*

Air duct
for discharge of waste air
For use of rack-mounted cooling units 
SK 3292.134 / SK 3278.134 in enclosures 
with a depth > 600 mm. The heated ambi-
ent air is blown backwards out of the enclo-
sure through the air duct. The air duct may 
be extended as required.

Material:
ABS plastic

Supply includes:
Air duct including attachment clamps.

22

Air duct, may be extended to any length

Packs of Model No. SK
10 3220.000

Adaptor
for front air infeed
When using rack-mounted cooling units 
SK 3278.134 / SK 3292.134 in enclosures 
with front doors (sheet steel or acrylic), this 
adaptor must be used. It enables ambient 
air to be extracted unhindered from out-
side, which is essential for correct function-
ing of the cooling unit.

Material:
Sheet steel

Supply includes:
Adaptor, sealing gasket, foamed plastic 
gasket, assembly parts.
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Model No. SK 3259.000

* 113 mm for SK 3213.330
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Accessories
Regulation/control

Digital enclosure internal 
temperature display and 
thermostat
Integrated into a patch panel 1 U. 
Including cable attachment for connection 
cable and label holder.

Rated operating voltage: 230 V (AC)
Special voltages available on request.

Technical specifications:
● Small dimensions.
● Depth: 100 mm.
● The 3-digit 7-segment display is 13 mm 

high and clearly legible.
● Can be switched from °C/°F.
● The display can be used in a tempera-

ture range from +10°C to +70°C.
● With 1500 mm long PTC sensor.
● Two relay outputs as change-over con-

tact and normally open contact (maxi-
mum contact load 230 V, 6 A).

● Freely selectable switching difference.

● The freely adjustable setpoint values can 
be adjusted via the membrane keyboard 
at the front. Setting range: +10°C to 
+55°C. 

● Display and switching accuracy +/– 2 K.
● Mounting cutout 68 x 33 mm.
● Storage of the minimum and maximum 

recorded temperature until resetting is 
next carried out.

Supply includes:
Panel, temperature indicator and thermo-
stat, identification strip.

Colour Model No. DK
RAL 7032 7109.000
RAL 7035 7109.035

Digital enclosure internal 
temperature display and 
thermostat
For installing on the enclosure door or wall 
and in a cooling unit or heat exchanger.

Technical specifications:
● Small dimensions.
● Depth: 100 mm.
● The 3-digit 7-segment display is 13 mm 

high and clearly legible.
● Can be switched from °C/°F.
● The display can be used in a tempera-

ture range from +5°C to +70°C.
● With 1500 mm long PTC sensor.
● Two relay outputs as change-over con-

tact and normally open contact (maxi-
mum contact load 230 V, 6 A).

● Freely selectable switching difference.

● The freely adjustable setpoint values can 
be adjusted via the membrane keyboard 
at the front. 
Setting range: +5°C to +55°C. 

● Display and switching accuracy +/– 2 K.
● Mounting cutout 68 x 33 mm.
● Storage of the minimum and maximum 

recorded temperature until resetting is 
next carried out.

Rated 
operating voltage Model No. SK

230 V (AC) 3114.100
115 V (AC) 3114.115*
24 V (DC) 3114.024*

* Delivery times available on request. 
Special requirements available on request.
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Regulation/control
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Enclosure 
internal thermostat 
Especially suitable for controlling fan-and-
filter units, heaters and heat exchangers, 
this thermostat can also be used as a 
signal generator for monitoring the enclo-
sure internal temperature.

Technical specifications:
● Bi-metal sensor as a temperature-

sensitive element with thermal feedback.
● Contact population: Single-pole change-

over contact as a quick-break contact.
● Permissible contact load: 

Category 5 – 3 (heating) 
AC 10 (4)* A, 
DC = 30 W 
category 5 – 4 (cooling) 
AC 5 (4)* A, 
DC = 30 W 
(*) = inductive load at cos ϕ = 0.6

● Setting range +5°C to +60°C
● Weight approx. 105 grams
● Dimensions 71 x 71 x 33.5 mm
● Switching difference approx. 1 K ± 0.8 K.

● A broad voltage spectrum i.e. just one 
model covers 24 to 230 V.

● Time-saving connection technique using 
a terminal strip with a screw connection 
from the outside.

● Flexible mounting on a vertical or 
horizontal 35 mm support rail to 
EN 50 022, and snap fastening in the 
TS/ES enclosure section using the 
supplied adaptor.

Also required:

For mounting in the frame section of Rittal 
flexRacks, you will need mounting kit 
FR 7952.100 (see page 176).

Rated operating voltage Model No. SK
230/115/60/48/24 V (AC)

3110.000
60/48/24 V (DC)

C US

Hygrostat
The hygrostat switches on the heater and/
or fan when a preset relative humidity in the 
enclosure is exceeded. In this way, the 
relative humidity is raised above the dew 
point, and condensation on assemblies or 
electronic components is avoided.

Technical specifications:
● Contact population: Single-pole change-

over contact as a quick-break contact.
● Permissible contact load: 

AC ~ 5 (0.2)*A, 
DC = max. 20 W 
(*) = Inductive load at cos ϕ = 0.6

● Setting range 50 – 100% relative 
humidity

● Weight approx. 100 g
● Dimensions 71 x 71 x 33.5 mm
● Switching difference approx. 4%

● A broad voltage spectrum i. e. just one 
model covers 24 to 230 V.

● Time-saving connection technique using 
a terminal strip with a screw connection 
from the outside.

● Flexible mounting on a vertical or 
horizontal 35 mm support rail to 
EN 50 022, and snap fastening in the
TS/ES enclosure section using the 
supplied adaptor.

Also required:

For mounting in the frame section of 
Rittal flexRacks, you will need mounting kit 
FR 7952.100 (see page 176).

Rated operating voltage Model No. SK
24 – 230 V (AC/DC) 3118.000

Bottom-mounted adaptor
for enclosure internal thermostat 
SK 3110.000 and hygrostat SK 3118.000
Bottom-mounted adaptor with mounting 
option for screwed cable glands, for 
targeted cable infeed from appropriate 
equipment such as SK fan-and-filter units 
and enclosure heaters. In conjunction with 
screwed cable glands, it is also suitable for 
use as strain relief. 

Model No. SK 3110.200
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Accessories
Regulation/control

Speed control 
Temperature-dependent speed control for 
Rittal fan-and-filter units and air/air heat 
exchangers with a rated operating voltage 
of 230 V AC, for noise reduction and to 
save energy in part-load operation.

Technical specifications:
● For mounting on a 35 mm support rail 

DIN EN 50 022
● Dimensions (W x H x D): 

94 x 57 x 180 mm
● Rated operating voltage:230 V (AC)/

115 V (AC)
● Setting range: +20°C to +55°C
● Phase cross-over with microcontroller
● Maximum fan output 250 W or 1.2 A at 

230 V (AC)
● Maximum fan output 100 W or 1.2 A at 

115 V (AC)

Supply includes:
Speed control, built into a PK enclosure 
9512.100, NTC sensor, length 1.80 m.

Rated 
operating voltage Model No. SK

230 V (AC) 3120.000
115 V (AC) 3120.115*

* Delivery times available on request.

C US

Mounting adaptor
for speed control
The mounting adaptor enables direct 
attachment of the speed control 
SK 3120.000 to the vertical frame sections 
of network enclosures.

Material:
Sheet steel, zinc plated, passivated.

Supply includes:
Mounting adaptor including assembly 
parts.

Packs of Model No. DK
1 set 7526.964

Installation kit
for FR
For the installation of thermostats, door 
operated switches, enclosure lights and 
hygrostats in Rittal flexRacks.

The mounting kit is fitted to the all-round 
frame section of the Rittal flexRacks; 
the position of the mounting kit is infinitely 
variable.

Supply includes:
Mounting kit, including assembly parts.

Model No. FR 7952.100

Door operated switch
For activation/deactivation of enclosure 
lights, for deactivation of cooling units 
whilst the door is open (to prevent conden-
sation) or for monitoring the door. No drill-
ing required for installation.

Supply includes:
Door operated switch including mounting 
accessories.

Model No. PS 4127.000
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SK bus system
The SK bus system facilitates communica-
tions between several enclosure cooling 
units, version Rittal TopTherm .500 / .510 / 
.540, production date 05/02 or later, via a 
master/slave construction such as that 
required e.g. in complex bayed enclosure 
systems for optimum operating results.

Technical specifications: 
The master/slave construction facilitates 
common activation and deactivation via 
door limit switches, parallel activation and 
deactivation via a temperature setpoint, 
and common collective fault signals and 
temperature logging, thereby eliminating 
the need for intricate wiring.

Supply includes:
3 m shielded interface cable, including 
operating manual on programming the 
cooling units.

Note:
nB = nK – 1  
nB: Number of order units (SK bus system)
nK: Number of cooling units to be linked

35°C

30°C

25°C

20°C

20°C

40°C

35°C

For Model No. SK
TopTherm 3124.100

Climate controlled 
enclosures 3124.000

RiDiag II
RiDiag is a diagnosis tool for the operating 
behaviour of deluxe controller-regulated 
cooling units. By connecting a PC, it is 
possible to retrieve error messages, tem-
peratures and capacity utilisation levels of 
the cooling units which are stored in the 
Comfort controller. The system includes 
integrated temperature measurement from 
four sensors in the cooling unit, and also 
features graphical representation of the 
temperature development over time.

Requirements: 
Windows 3.1, 95/98/2000 or NT

Supply includes:
CD-ROM, Catalogue on CD-ROM and 
connecting cable.

Model No. SZ 3159.100

Interface card
for TopTherm cooling units with 
Comfort controller
The new interface card is an extension for 
TopTherm cooling units with Comfort con-
troller. In this way it is possible, e.g. to 
monitor a master/slave combination of up 
to 10 cooling units. Control is achieved via 
standardised interfaces: RS 232 (DB9) or 
RS 485, one PLC interface (DB9). RS 422 
(RJ 45 jack) is the connection to the Rittal 
CMC-TC. Remote monitoring via TCP-IP, 
graphical interfaces for operation, evalua-
tion and control, documentation, connec-
tion to additional sensors for access con-
trol, monitoring is therefore possible. The 
extension card is built into a 1 U plastic 
housing. A voltage supply of 24 V DC is 
needed. This may be supplied from the 
CMC-TC via a long-range power pack 
DK 7320.425 (100 to 240 V AC, 50/60 Hz) 
or externally via a Kycon connector.

Supply includes:
Interface card integrated into a plastic box 
W x H x D (mm): 136 x 44 (1 U) x 129.

Packs of Model No. SK
1 3124.200
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Roof plates TS
For mounting on:
● TopTherm roof-mounted cooling units
● TopTherm roof-mounted fan
● Vent attachment TS
The cutouts in the roof plate are arranged 
in such a way that the TopTherm roof-
mounted cooling units are positioned cen-
trally on the enclosure.

Material:
Sheet steel

Supply includes:
Including assembly parts

13

B1

B2

=

= T1

T2

T3

For 
enclosures 
W x D mm

To fit the 
mounting of 
TopTherm

Model No. 
TS

600 x 600
3382.XXX

8801.3001)

800 x 600 8801.320
600 x 600 3383.XXX

3384.XXX
3385.XXX

8801.3101)

800 x 600 8801.330
1200 x 600 8801.350
800 x 600 3386.XXX

3387.XXX
8801.3401)2)

1200 x 600 8801.360
1) When mounting the cooling units, there 
may be a collision with the eyebolts of the 
enclosure; for this reason, roof fastening 
screws are supplied loose with the roof 
plates.
2) Attachment is from the inside using metal 
brackets and retaining clamps.

Quick-change frame
For TopTherm roof-mounted cooling 
units
The quick-change frame is more than just 
an alternate frame. Together with the seal, 
the lower part of the frame is screw-fas-
tened to the enclosure, making it possible 
to attach or remove the plug-in cooling unit 
to/from the top part of the quick-change 
frame previously mounted on the cooling 
unit using quick-release fasteners. In case 
of servicing, this means minimal assembly 
times and hence minimal downtime. What 
is more, the quick-change frame offers 
effective protection against the ingress of 
oil into the enclosure in oily atmospheres, 
thanks to its integral drainage trough.

Material:
Sheet steel

Colour:
RAL 7032

Supply includes:
Quick-change frame, seal, quick-release 
fasteners.

German patent no. 38 77,232
European patent no. 0 284 889 with 
validity for DE, FR
US patent no. 4,802,060
German patent no. 41 10,323
French Patent no. 2 675 317
GB patent no. 2 254 735

1/4

6

7

1

2

3

4

5

Functional diagram

For 
TopTherm cooling units Model No. SK

SK 3382. . . . 3286.700
SK 3383. . . .
SK 3384. . . .
SK 3385. . . .

3286.800

SK 3386. . . .
SK 3387. . . . 3286.900

Vent attachment TS
For passive ventilation with labyrinthine 
airflow routing, to match the roofs for 
TopTherm roof-mounted cooling units.

Colour:
RAL 7035

Supply includes:
Including assembly parts

Protection category:
IP 43

15.5

37
.5

B/T

For roof plates 
with cutout

Packs 
of Model No. TS

490 x 390 mm 1 8801.380

For mounting TopTherm B1 B2 T1 T2 T3 Model No. TS
3382.XXX 567.5 475 567.5 260 129.3 8801.300
3382.XXX 767.5 475 567.5 260 129.3 8801.320

3383.XXX / 3384.XXX / 3385.XXX 567.5 490 567.5 390 61.3 8801.310
3383.XXX / 3384.XXX / 3385.XXX 767.5 490 567.5 390 61.3 8801.330

3386.XXX / 3387.XXX 767.5 692 567.5 392 57.8 8801.340
3383.XXX / 3384.XXX / 3385.XXX 1167.5 490 567.5 390 61.3 8801.350

3386.XXX / 3387.XXX 1167.5 692 567.5 392 57.8 8801.360
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Integrated louvres
For ventilation by convection; easily retro-
fitted using 4 screws.

Material:
Sheet steel

Colour:
RAL 7032/7035

B

A

140

100

160

50 11
0

90

4.5

10

1.5

8

10

150

210

190

80 40 10
0

B

A

1.5

8

4.5

10

4.5

270

330

310

50 11
0

90

B

A

1.5

8

SK 2541.200 SK 2542.200 SK 2543.200

Packs of Model No. SK
4 2541.200
4 2542.200
4 2543.200

To order the primed version, 
use order extension no. .300; 
for RAL 7035, use extension no. .235. 
Delivery times available on request.

Trim frame
for slimline cooling units 
Slimline cooling units can be internally or 
externally mounted on an enclosure door or 
wall. For external mounting, a matching 
trim frame should be used. The trim frame 
presents a closed front for the cooling unit.

Material:
Sheet steel

Colour:
RAL 7032

Supply includes:
Trim frame including assembly parts and 
sealing material. 90

For cooling unit Model No. SK
SK 3255.100
SK 3255.140
SK 3255.500
SK 3255.540

3214.000

Condensate collecting 
bottle
For mounting on the enclosure. For use 
with all enclosure cooling units and air/
water heat exchangers. Safety overflow at 
the side. Capacity approximately 0.75 l.

Supply includes:
Condensate collecting bottle, bottle holder 
including assembly parts.

➀ Condensate discharge tube
➁ Membrane grommet

➀
➁

max. 
70

Model No. SK 3301.600

Ride-up roller
for TS/ES
Lifts the door with heavy installed equip-
ment (e.g. cooling unit) as a closing aid. 
For attaching to the tubular door frame.

Packs of Model No. PS
10 4538.000

Electronic condensate 
evaporator
for external mounting on enclosures. 
Suitable for all enclosure cooling units and 
air/water heat exchangers. 
Evaporation performance 1.4 l/d.

Colour: RAL 7032

Supply includes:
Electronic condensate evaporator, ready 
for connection.

460

435

2424

77
.5

Ø 20 Ø 15

43 43

Ø
 6

85 70

Rated operating 
voltage Model No. SK

230 V, 50/60 Hz 3301.550
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Sealing frame
for fan-and-filter units/outlet filters
To achieve protection category IP 54 to 
EN 60 529 /10.91 in conjunction with a fine 
filter mat, the outlet filter and fan-and-filter 
unit should be screw-fastened. For install-
ing fan-and-filter units in a “blowing” 
arrangement, with due regard for flow 
properties and a vertical installation posi-
tion.

Material:
Closed-cell polythene.

Supply includes:
Packs of 5, including assembly parts.

Fan-and-filter unit/
outlet filter Model No. SK

SK 3321. . . . 3321.900
SK 3322. . . . 3322.900
SK 3323. . . . 3191.100
SK 3324. . . .
SK 3325. . . . 3192.100

SK 3326. . . .
SK 3327. . . . 3193.100

Outlet filter
For ventilation by convection, an outlet filter 
can be installed in the upper and lower 
sections of the enclosure.

Material:
Noryl, material resistance to UL 94-V0.

Colour:
RAL 7032/7035

Supply includes:
Outlet filter including filter mat.

Note:
EMC version,
see page 142.

Accessories:

Spare filter mats,
see page 184. 
Fine filter mats,
see page 184. 
Sealing frame for fan-and-filter units/
outlet filters,
see above.

Dimensions in mm Model No. SK
� 116.5 x 22 3321.200

� 148.5 x 24.5 3322.200
� 204 x 30 3323.200
� 255 x 30 3325.200
� 323 x 30 3326.200

To order the version in RAL 7035, 
the Model No. should end in .207. 

Hose-proof hoods
for fan-and-filter units/outlet filters
When the hose-proof hood is mounted 
above the fan-and-filter unit and outlet filter 
in conjunction with a fine filter mat, a pro-
tection category of IP 56 to EN 60 529/
10.91 is achieved. Particularly suitable for 
use in the food industry.

Material:
Stainless steel

In conjunction with the fan-and-filter units/
outlet filters, NEMA 3R + 12 is met.

For Dimensions 
in mm

Model No.  
SK

SK 3321. . . . 150 x 260 x 40 3321.800*
SK 3322. . . . 176 x 270 x 55 3322.800
SK 3323. . . . 233 x 410 x 55 3323.800
SK 3324. . . .
SK 3325. . . . 282 x 500 x 85 3324.800

SK 3326. . . .
SK 3327. . . . 350 x 560 x 110 3326.800

* Delivery times available on request.
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Filter holder
for roof ventilation
The use of a filter mat is required in order to 
increase the protection category of the roof 
vent (SK 3148.000). Protection category 
IP 45 to EN 60 529/10.91 is achieved.

Material:
Sheet steel

Supply includes:
Filter holder including filter mat.

Accessories:

Spare filter mat, 
see page 184.

W x H x D mm Model No. SK
340 x 244 x 15 3175.000

Therm Software
Rittal Therm is a calculation program for 
climate control of enclosures.

All electrical and electronic components 
have a certain power loss which is dissi-
pated to the environment in the form of 
heat. Because an increasing number of 
components are now being housed in ever 
smaller spaces, the heat produced can 
soon reach levels which are harmful to 
electronic components and may severely 
curtail their useful lives. 
The Therm software package takes care of 
the complex calculation of climate control 
requirements. A user-friendly interface 
guides the operator to the most suitable, 
correctly dimensioned climate control com-
ponent. All evaluations are closely based 
on the requirements of IEC/TR 60 890 
AMD 1/ 02.95 and DIN 3168 for enclosure 
cooling units. 
Rittal Therm contains 11 languages.

Requirements: 
Windows 3.1, 95/98/2000 or NT

Supply includes:
CD-ROM, Catalogue on CD-ROM 

Model No. SK 3121.000

Front outlet grille 2 U
for centrifugal fans
This front outlet grille is required if a 
482.6 mm (19˝) cross-flow blower 
(SK 3144.000 / SK 3145.000) is used in the 
lower section of the electronic enclosure 
and the hot air is to be expelled to the out-
side from the upper section of the enclo-
sure. 
The design of the grille matches that of the 
intake grille in the cross-flow blower. These 
grilles can also be used as simple inflow 
and outflow grilles with natural convection. 

Accessories:

Filter mat, 
see page 182.

Model No. SK 3176.000
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Filter mats
Rittal cooling units are low-maintenance 
and are supplied without filter mats. Filter 
mats may be used for extreme conditions.

Material:
Open-celled polyurethane foamed plastic 
with excellent physical and mechanical 
properties. Temperature-resistant from 
–40°C to +80°C. Thickness: 10 mm

For TopTherm cooling units  

For cooling unit W x H x D mm Packs 
of Model No. SK

SK 3302. . . . / SK 3303. . . . 265 x 200 x 10 3 3286.300
SK 3304. . . . / SK 3305. . . . / SK 3328. . . . / 
SK 3329. . . . / SK 3332. . . . 344 x 268 x 10 3 3286.400

SK 3382. . . . / SK 3383. . . . / SK 3384. . . . / 
SK 3385. . . . 530 x 255 x 10 3 3286.500

SK 3386. . . . / SK 3387. . . . 720 x 300 x 10 3 3286.600

For discontinued cooling units 

For cooling unit W x H x D mm Packs 
of Model No. SK

SK 3296. . . . / SK 3272.100 / SK 3290. . . . / 
SK 3280.100 520 x 290 x 10 3 3286.100

SK 3299. . . . / SK 3261. . . . 520 x 290 x 10 3 3286.100
SK 3265.100 / SK 3266.100 265 x 320 x 10 3 3267.100
SK 3256. . . . 315 x 365 x 10 3 3254.000
SK 3293. . . . / SK 3281.100 / SK 3298. . . . / 
SK 3279.100 / SK 3260. . . . / SK 3269. . . . / 
SK 3262.100 / SK 3393. . . . / SK 3381.100 / 
SK 3391. . . . 

300 x 328 x 10 3 3294.100

SK 3255. . . . / SK 3395. . . . 348 x 210 x 10 3 3253.000
SK 3394. . . . 375 x 415 x 10 3 3285.000
SK 3292.134 / SK 3278.134 320 x 250 x 10 3 3286.000

For Mini recooling systems 

For Mini recooling systems W x H x D mm Packs 
of Model No. SK

SK 3318.600 / SK 3318.610 / SK 3319.600 / 
SK 3319.610 / SK 3320.600* / SK 3334.600* 530 x 255 x 10 1 3286.500

SK 3360. . . . 344 x 268 x 10 1 3286.400
* 2 filter mats should be used for each recooling system. 
Filter mats for discontinued Mini recooling systems SK 3318.500 – SK 3334.500 
available on request.

Filter mats
Made of chopped-fibre mat with a 
progressive structure. Temperature-
resistant to 100°C, self-extinguishing 
category F1 to DIN 53 438. 
Dust-laden air side: Open structure. 
Clean air side: Closed structure. 
Reliable filtering of virtually all types of dust 
from a particle size of 10 μm.

Material:
Chemical fibre

For centrifugal fans/front outlet grilles 2 U 

For centrifugal fans/front outlet grilles 2 U W x H x D mm Packs 
of Model No. SK

SK 3144.000 / SK 3145.000 / SK 3176.000 425 x 85 x 8 5 3177.000
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Metal filter
Particularly when cooling units are used in 
dusty and damp environments, it is advisa-
ble to use washable metal filters. If air or 
steam condenses on the metal surfaces, 
any particles present will adhere to the 
metal, and can easily be washed out with 
water or grease-dissolving solvents.

Material:
Aluminium thickness: 10 mm

For TopTherm cooling units 

For cooling unit W x H x D mm Packs 
of Model No. SK

SK 3302. . . . / SK 3303. . . . 265 x 200 x 10 1 3286.310
SK 3304. . . . / SK 3305. . . . / SK 3328. . . . / 
SK 3329. . . . / SK 3332. . . . 344 x 268 x 10 1 3286.410

SK 3382. . . . / SK 3383. . . . / SK 3384. . . . / 
SK 3385. . . . 530 x 255 x 10 1 3286.510

SK 3386. . . . / SK 3387. . . . 720 x 300 x 10 1 3286.610

For discontinued cooling units 

For cooling unit W x H x D mm Packs 
of Model No. SK

SK 3296. . . . / SK 3272.100 / SK 3290. . . . / 
SK 3280.100 520 x 290 x 10 1 3286.210

SK 3299. . . . / SK 3261. . . . 520 x 315 x 10 1 3286.200
SK 3265.100 / SK 3266.100 265 x 320 x 10 1 3267.200
SK 3256. . . . 315 x 365 x 10 1 3254.200
SK 3293. . . . / SK 3281.100 / SK 3298. . . . / 
SK 3279.100 / SK 3260. . . . / SK 3269. . . . / 
SK 3262.100 / SK 3393. . . . / SK 3381.100 / 
SK 3391. . . . 

300 x 328 x 10 1 3294.200

SK 3255. . . . / SK 3395. . . . 348 x 210 x 10 1 3253.200
SK 3394. . . . 375 x 415 x 10 1 3285.200

For climate controlled enclosures 

For climate controlled enclosures W x H x D mm Packs 
of Model No. SK

SK 3306. . . . / SK 3307. . . . / SK 3309. . . . / 
SK 3310. . . . 424 x 100 x 10 1 3284.200

SK 3308. . . . 624 x 100 x 10 1 3288.200
SK 3331. . . . 380 x 150 x 10 1 3289.200

For Mini recooling systems 

For recooling systems W x H x D mm Packs 
of Model No. SK

SK 3318.600 / SK 3318.610 / SK 3319.600 / 
SK 3319.610 / SK 3320.600* / SK 3334.600* 530 x 255 x 10 1 3286.510

SK 3360. . . . 344 x 268 x 10 1 3286.410
* 2 filter mats should be used for each recooling system. 
Metal filter mats for discontinued Mini recooling systems SK 3318.500 – SK 3334.500 
available on request.
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Spare filter mats
Made of chopped-fibre mat with a 
progressive structure. Temperature-
resistant to 100°C, self-extinguishing 
category F1 to DIN 53 438. 
Dust-laden air side: Open structure. 
Clean air side: Closed structure. 
Reliable filtering of virtually all types of dust 
from a particle size of 10 μm.

Material:
Chemical fibre

For fan-and-filter units 

For fan-and-filter units W x H x D mm Packs 
of Model No. SK

SK 3321. . . . 86 x 86 x 10 5 3321.700
SK 3322. . . . 117 x 117 x 12 5 3322.700
SK 3323. . . . 170 x 170 x 17 5 3171.100
SK 3324. . . . / SK 3325. . . . 218 x 218 x 17 5 3172.100
SK 3326. . . . 286 x 286 x 17 5 3173.100
SK 3327. . . . 286 x 286 x 10 5 3327.700

For filter holders 

For filter holders W x H x D mm Packs 
of Model No. SK

SK 3175.000 338 x 242 x 20 3 3174.000

Fine filter mats
Made of chopped-fibre mat with a 
progressive structure. Temperature-
resistant to 100°C, self-extinguishing 
category F1 to DIN 53 438. 
Dust-laden air side: Open structure. 
Clean air side: Closed structure. 
Reliable filtering of virtually all types of dust 
from a particle size of 10 μm.

Material:
Chemical fibre

For fan-and-filter units/outlet filters 

For fan-and-filter units/outlet filters W x H x D mm Packs 
of Model No. SK

SK 3323. . . . 170 x 170 x 12 5 3181.100
SK 3324. . . . / SK 3325. . . . 218 x 218 x 12 5 3182.100
SK 3326. . . . / SK 3327. . . . 286 x 286 x 12 5 3183.100
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Calculation basis

Heat dissipation
Correct calculation of the required climate 
control components and possible thermal 
analysis using computer-assisted flow 
models (CFD – Computational Fluid 
Dynamics) are the pre-requisites of tar-
geted, effective cooling.

Protection category
IP 54 important

TItarget > TUmax. 

Cooling water circuit 
available at installation 
site

No Integrated louvres, air inlet/outlet grille

Roof ventilation, fan-and-filter unit

Air/air heat exchangers

Yes
Air/water heat exchanger

Yes

Cooling unit
No

TItarget < or = TUmax.

Basic selection:

TI = Desired internal temperature of enclosure [°C] 
TU = Ambient temperature of enclosure [°C]

Recooling system

Calculation of effective enclosure 
surface area
Of the variables required for calculation 
purposes, the effective enclosure surface 
area A requires special explanation. The 
thermal output dissipated by the enclosure 
not only depends on its actual surface 
area; the installation type of the enclosure 
also plays a decisive role. An enclosure 
which stands in a room unobstructed on all 
sides may dissipate more heat than one 
sited against a wall or in a niche. For this 
reason, there are precise specifications on 
how to calculate the effective enclosure 
surface area depending on the type of 
installation site. The formulae for calculat-
ing A are specified in DIN 57 660 part 500/
VDE 0660 part 500 (cf. table ➞).

Type of enclosure installation site to VDE 0660, part 500
Single enclosure, 

free-standing on all sides
Single enclosure for 

wall mounting
First or last enclosure in 

a suite, free-standing

First or last enclosure in 
a suite, for wall mounting

Enclosure within a suite, 
free-standing

Enclosure within a suite, 
for wall mounting

Enclosure within a suite 
for wall mounting, 
with covered roof areas

Type of installation site to 
VDE 0660/500 Formula for calculating A [m2]

A = 1.8 x H x (W + D) + 1.4 x W x D
A = 1.4 x W x (H + D) + 1.8 x D x H
A = 1.4 x D x (H + W) + 1.8 x W x H
A = 1.4 x H x (W + D) + 1.4 x W x D
A = 1.8 x W x H + 1.4 x W x D + D x H
A = 1.4 x W x (H + D) + D x H
A = 1.4 x W x H + 0.7 x W x D + D x H
W = Enclosure width [m]
H = Enclosure height [m]
D = Enclosure depth [m]

Natural convection
In natural convection, heat loss is 
dissipated to the outside via the enclosure 
panels. The pre-requisite for this is that the 
ambient temperature must be lower than 
the temperature inside the enclosure. The 
maximum temperature increase (ΔT)max. 
which may occur inside an enclosure com-
pared with the ambient air is calculated as 
follows:

Note:
If the heat loss inside the enclosure is not 
known, this basic formula can be used to 
calculate actual heat loss, by measuring 
the ambient temperature TU and the enclo-
sure internal temperature TI:

Qv = A � k � ΔT (watts)

(ΔT)max. = Q
.

v

k � A

.

Calculation basis for enclosure climate control

Qv = Heat loss installed in the enclosure [W]

Qs = Heat emitted by the enclosure surface [W]
Qs
.

 > 0: Radiation (TI > TU)
Qs
.

 < 0: Irradiation (TI < TU)

QK = Required cooling output of an enclosure cooling unit [W]

QH = Required thermal output of an enclosure heater [W]

qw = Specific thermal output of a heat exchanger [W/K]

V = Required volumetric air flow of a fan-and-filter unit to keep within the maximum 
permissible temperature difference between the extracted air and the emitted 
air [m3/h]

ΔT = TI – TU = Max. admissible temperature difference [K]

A = Effective, heat loss-dissipating enclosure surface area to IEC 890 [m2]

k = Heat transfer coefficient [W/m2K] 
for sheet steel k = 5.5 W/m2K

 

Calculation is even easier 
with our project planning software Rittal Therm, 
SK 3121.000, page 181 

.

.

.

.

.
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Enclosure cooling units

Calculate your required cooling output.

Condensation and dehumidification of 
enclosure air when using cooling units
One unavoidable side-effect of using 
cooling units is the dehumidification of the 
enclosure’s interior air. As it cools down, 
part of the humidity contained in the air 
condenses on the evaporator coil. This 
condensate must be reliably discharged 
from the enclosure. The amount of con-
densate occurring depends on relative 
humidity, the air temperature inside the 
enclosure and on the evaporator coil, and 
the air volume present in the enclosure. 
The Mollier h-x diagram shows the water 
content of air depending on its tempera-
ture and relative air humidity.

Mollier h-x diagram for calculating the 
water content of air.

QE = QV – k � A � ΔT
. .
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T
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➀

Pd = Water vapour partial pressure (mbar)
T = Air temperature (°C)
x = Water content (g/kg dry air)

➀ = Relative humidity 

Practical tips
In all situations where optimum operating 
temperatures are required inside an enclo-
sure, even at high external temperatures, a 
Rittal enclosure cooling unit can provide 
the right solution. It is even possible to cool 
the interior temperature of the enclosure to 
well below the ambient temperature. The 
favourable aerodynamic arrangement of 
the air inlet and outlet openings in the inter-
nal and external circuits ensures optimum 
air circulation inside the enclosure. This 
sample calculation will show you a quick, 
time-saving method for calculating a cool-
ing unit.

W = Water quantity in g
V = Volume of enclosure in m3

ρ = Density of air kg/m3

Δx = Difference of water content in g/kg 
dry air (from the Mollier h-x diagram).

Example:
An enclosure cooling unit commences 
operation with a temperature setting of 
Ti = 35°C. 
The relative air humidity is 70%. If air at 
35°C is passed over the evaporator coil, 
the surface temperature of the evaporator 
coil (evaporation temperature of the refrig-
erant) is approximately 18°C. 
At the boundary layer adhering to the 
surface of the evaporator coil, water is 
deposited at the dew point. The difference 
Δx = x1 – x2 indicates how much condensa-
tion is incurred per kg of air with complete 
dehumidification. The leaktightness of the 
enclosure has a decisive effect on the 
quantity of condensation.

The quantity of condensation is calculated 
from the following equation:

Enclosure door closed: Only the enclosure 
volume is dehumidified.

V = W � H � D = 0.6 m � 2 m � 0.5 m

V = 0.6 m3

W = V � ρ � Δx
= 0.6 m3 � 1.2 kg/m3 � 11 g/kg

W = 7.92 g  8 ml.

Poorly sealed cable designs, damaged 
door seals and the attachment of display 
media to enclosure surfaces lead to 
increased rates of leakage in the enclo-
sure. For example, at a leakage rate of 
5 m3/h, a permanent condensation volume 
of up to 80 ml/h may be incurred.

Summary:
Enclosure cooling units should only 
operate with the door closed.

● Seal the enclosure on all sides.
● Use a door limit switch.
● Use TÜV-tested equipment.
● Only set the enclosure internal 

temperature as low as is actually 
needed.

W = V � ρ � Δx

W = Water quantity in g
V = Volume
ρ = Density of air kg/m3

Δx = Difference of water content in g/kg 
dry air (from the Mollier h-x diagram).

^

Recooling systems Notes on project planning a recooling 
system may be found on page 102/103.

Recooling systems may be used in all 
situations where a high cooling load is 
required, e.g. in process and machine 
cooling, in media cooling or when dissi-
pating heat loss from enclosures via air/
water heat exchangers.

Our project engineers will be happy to help 
you design a recooling system for your 
specific application area. An overview of 
the planning data required for this purpose 
can also be found on the Internet at 
www.rittal.de in the section on system cli-
mate control/machine and process cooling.
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Calculation basis

Air/water heat exchanger 

Calculate your required cooling output.

Performance diagram 
for air/water heat exchanger 1000 W
Model No. SK 3217.100

Tu = Ambient temperature (°C)
QK = Continuous useful cooling output (W)
Ti = Enclosure internal temperature (°C)

Notes on water quality
For safe operation of the equipment, it is 
vital that the VBG guidelines on cooling 
water are observed (VGB R 455 P).

Cooling water must not contain any lime-
scale deposits or loose debris; in other 
words, it should have a low level of hard-
ness, particularly a low level of carbon 
hardness. For recooling within the plant, 
the carbon hardness should not be too 
high. On the other hand, however, the 
water should not be so soft that it attacks 
the operating materials. When recooling 
the cooling water, the salt content should 
not rise too high as the result of evapora-
tion of large quantities of water, since elec-
trical conductivity increases as the concen-
tration of dissolved substances rises, and 
the water thereby becomes more corro-
sive. For this reason, not only is it always 
necessary to add a corresponding quan-
tity of fresh water, but also to remove part 
of the enriched water. 

Gypsiferous water is unsuitable for cooling 
purposes because it has a tendency to 
form boiler scale, which is particularly 
difficult to remove. Furthermore, cooling 
water should be free from iron and manga-
nese, because otherwise deposits may 
occur which settle in the pipes and block 
them. At best, organic substances should 
only be present in small quantities, be-
cause otherwise sludge deposits and 
microbiological contamination may occur. 

Preparation and maintenance of the 
water in recooling systems
Depending on the type of installation to be 
cooled, certain requirements are placed on 
the cooling water with respect to purity. 
According to the level of contamination 
and the size and design of the recooling 
systems, a suitable process is used to pre-
pare and/or maintain the water. The most 
common types of contamination and most 
frequently used techniques to eliminate 
them in industrial cooling are:

QE = QV – k � A � ΔT
. .

TW

Ti
5

250
10 15 20 25 30
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1750
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.
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.

.

.

.

Practical tips
The most effective method of achieving 
maximum cooling output via a heat 
exchanger in a confined space is with 
air/water heat exchangers.
● They may also be used at ambient tem-

peratures of up to +75°C.
● Air/water heat exchangers are 

particularly suitable for use in contami-
nated ambient conditions.

● A water connection must be present in 
the form of an in-plant ring main or 
recooling system.

● Minimal maintenance, since there are no 
filter changes or contact with the ambi-
ent air.

● Roof-mounted and wall-mounted units 
are available, also with all water-carrying 
parts made from V4A.

● The calculation process is equivalent to 
that for an enclosure cooling unit.

In the interests of correct operation of a 
recooling system where at least one side is 
operated with water, the quality of the 

added and/or system water should not 
deviate significantly from the following list 
of hydrological data: 

Hydrological data 

SK 3247.000 / SK 3219.100 /
SK 3249.100 / SK 3214.100 /
SK 3215.100 / SK 3216.100 /
SK 3217.100 / SK 3218.100 

SK 3218.1041)

SK 3249.1041) 

pH value 7 – 8.5 6 – 9
Carbonic acid > 3 < 8° dH 1 – 12° dH
Free carbonic acid 8 – 15 mg/dm3 1 – 100 mg/dm3

Accompanying carbonic acid 8 –15 mg/dm3 free
Aggressive carbonic acid 0 mg/dm3 0 – 400 mg/dm3

Sulphides free free
Oxygen < 10 mg/dm3 < 10 mg/dm3

Chloride ions < 50 mg/dm3 < 200 mg/dm3

Sulphate ions < 250 mg/dm3 < 500 mg/dm3

Nitrates and nitrites < 10 mg/dm3 < 100 mg/dm3

CSB < 7 mg/dm3 < 40 mg/dm3

Ammonia < 5 mg/dm3 < 20 mg/dm3

Iron < 0.2 mg/dm3 free
Manganese < 0.2 mg/dm3 free
Conductivity < 2200 μS/cm < 4000 μS/cm
Residue on evaporation < 500 mg/dm3 < 200 mg/dm3

Potassium permanganate 
consumption < 25 mg/dm3 < 40 mg/dm3

Suspended matter

< 3 mg/dm3

> 3 < 15 mg/dm3 

Partial current purification recommended 
> 15 mg/dm3 Continuous purification recommended

1) The complete absence of corrosion under experimental conditions suggests that 
solutions with a significantly higher salt content and greater corrosion potential 
(such as seawater) may still be tolerated.

Contamination of the water Procedure 

Mechanical contamination

Filtering of water via: 
– mesh filters 
– gravel filters 
– cartridge filters 
– precoated filters

Excessive hardness Softening of the water via ion exchange
Moderate content of mechanical 
contaminants and hardeners

Innoculation of the water with stabilisers 
and/or dispersing agents

Moderate content of chemical 
contaminants

Innoculation of the water with passifiers 
and/or inhibitors

Biological contaminants, 
slime bacteria and algae Innoculation of the water with biocides

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 189 of 3168



189Rittal system climate control

Calculation basis

Ca
lc

ul
at

io
n 

b
as

is

Air/air heat exchanger 

Calculate the specific thermal output 
of the heat exchanger.

Selection diagram

ΔT = Temperature difference (K)
Qv = Heat loss (W)
qW = Specific thermal output [W/K]
A = Enclosure surface area to VDE 0660 part 500 (m2)

Practical tips
For ambient temperatures that are lower 
than the desired enclosure internal temper-
ature, the use of air/air heat exchangers 
may be expedient, particularly in cases 
where there are dust, oil and aggressive 
substances in the ambient air which must 
not be allowed to ingress the enclosure 
under any circumstances.

qw

ΔT

A
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.

qw = Q
.

v  – (A �  Δ T �  k)
ΔT

.

Fan-and-filter units

The following applies when calculating the 
volumetric air flow:

Performance diagram SK 3325. . . .

V = Volumetric flow (m3/h)
ΔPst = Stat. pressure difference (Pa)

Installation instructions
Mounting of the fan-and-filter units on the 
enclosure depends on the respective type 
of population inside the enclosure.
● The arrangement of the fan-and-filter 

units and outlet filters on the enclosure 
should be selected in such a way that air 
inlet is at the bottom and air outlet at the 
top.

● Air routing inside the enclosure may be 
both at the extracting and discharging 
end.

 V
.
 = f � Q

.
v

ΔT
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Enclosure heaters

The required thermal output is calculated 
from

Heating performance diagram

QH = Thermal output (W)
A = Enclosure surface area to VDE 0660 part 500 (m2)
ΔT = Temperature difference (K)

Based on:
Interior siting, static air, heat transfer coefficient k = 5.5 W/m2K
For exterior siting (moving air): Double the thermal output.

Practical tips
● Wherever possible, heaters should be 

fitted underneath the components they 
protect, since the hot air will rise and the 
heating effect will therefore indirectly 
warm this component.

● In large enclosures, the best way of 
achieving even heat distribution is to 
install several low-output heaters.

● In order to ensure precise air tempera-
ture control and air humidity inside the 
enclosure, thermostat SK 3110.000 or 
hygrostat SK 3118.000 should be used.

QH = A � Δ T � k
.

A

ΔT

1
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15

QH

.

.

f = 3.1 m3 � K/Wh at h = (    0 to   100)
f = 3.2 m3 � K/Wh at h = (100 to   250)
f = 3.3 m3 � K/Wh at h = (250 to   500)
f = 3.4 m3 � K/Wh at h = (500 to   750)
f = 3.5 m3 � K/Wh at h = (750 to 1000)

h = Height above sea level [m]
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3383.540 48

3383.600 74

3383.610 74

3383.640 74

3384.100 50

3384.110 50

3384.140 50

3384.200 74

3384.210 74

3384.240 74

3384.500 50

3384.510 50

3384.540 50

3384.600 74

3384.610 74

3384.640 74

3385.100 50

3385.110 50

3385.140 50

3385.200 74

3385.210 74

Model No. Page

3385.240 74

3385.500 50

3385.510 50

3385.540 50

3385.600 74

3385.610 74

3385.640 74

3386.140 52

3386.240 74

3386.540 52

3386.640 74

3387.140 52

3387.240 74

3387.540 52

3387.640 74

4127.000 176

4538.000 179

7109.000 174

7109.035 174

7526.964 176

7952.100 176

8106.200 171

8186.200 171

8207.170 32

8207.180 32

8287.170 32

8601.060 170

8601.200 170

8601.600 170

8601.800 170

8602.060 170

8602.200 170

8602.600 170

8602.800 170

8607.100 30

8607.840 30

8687.100 30

8687.840 30

8800.010 171

8801.300 178

8801.310 178

8801.320 178

8801.330 178

8801.340 178

8801.350 178

8801.360 178

8801.380 154

8801.380 178

8807.100 30

8807.140 30

8807.180 32

8807.250 32

8807.260 32

8887.140 30

8887.150 30

9767.500 158

Model No. Page
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192 Rittal system climate control

Index

A
Adaptor
– for front air infeed 173
Air diverter 173
Air duct
– for discharge of waste air 173
Air ducting system
– 90° deflector 172
– for TopTherm roof-mounted 

cooling units 172
Air/air heat exchangers
– Roof-mounted 128
– Wall-mounted 120, 122, 124, 126
Air/water heat exchanger
– Roof-mounted 114
– Side panel 116
– Wall-mounted 108, 110, 112
Axial fan 166

D
Digital enclosure internal temperature 

display and thermostat 174
Door-operated switch 176
Doors
– for KTS 34, 36, 38, 40, 42

E
Earth straps 171
Electronic condensate evaporator 179
EMC fan-and-filter units, 

EMC outlet filters 142
Enclosure heaters 166
Enclosure internal fan
– for TS 8 157
Enclosure internal thermostat 175
Enclosures
– KTS 30, 32

F
Fan cross member
– for internal fan mounting panel 157
– for TS 8 server enclosures 156
Fan expansion kit 156
Fan systems
– for TS 8 Top enclosure system 154
Fan-and-filter units 134, 136, 138, 140
– EMC 142
Filter holder
– for roof ventilation 181
Filter mats
– for centrifugal fans/front outlet grilles 

2 U 182
– for discontinued cooling units 182
– for Mini recooling systems 182
– for TopTherm cooling units 182
Fine filter mats
– for fan-and-filter units 184
Floor fastening plates 170
Front outlet grille 2 U
– for centrifugal fans 181

B
Base/plinth components, 

front and rear 170
Base/plinth trim panels, side 170
Bottom-mounted adaptor
– for enclosure internal thermostat 

and hygrostat 175

C
Calculation basis 186 – 189
Centrifugal fan 152
Climate control doors 34, 36, 38, 40, 42
Climate control side panels 44
Climate controlled enclosures 30, 32
Condensate collecting bottle 179
Cooling units
– for TS enclosures 68
– for VIP 6000 command panels 56
– Nema 4x design 70, 72
– Rack-mounted 148
– Roof-mounted 48, 50, 52
– Stainless steel 74
– Wall-mounted 58, 60, 62, 64, 66
Cover
– for fan-and-filter units/outlet filters 180
Cover bungs
– for TopTherm roof-mounted 

cooling units 172
Cover plates
– for internal fan mounting panel 157

az
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193Rittal system climate control

Index

G
Geothermal heat exchanger 158

H
Heat exchanger
– geothermal 158
Heat exchanger side panel
– Air/water 116
Heat exchanger, roof-mounted
– Air/air 128
– Air/water 114
Heat exchanger, wall-mounted
– Air/air 120, 122, 124, 126
– Air/water 108, 110, 112
Heaters 166
Hinge
– for side panel 171
Hose-proof hoods
– for fan-and-filter units/outlet filters 180
Hygrostat 175

I
Installation kit
– for FR 176
Integrated louvres 179
Interface card 177
Internal fan mounting panel
– for TS 8 157

M
Metal filter
– for climate controlled enclosure KTS 183
– for discontinued cooling units 183
– for Mini recooling systems 183
– for TopTherm cooling units 183
Mini-recooling systems 80, 82, 84
Mounting adaptor
– for speed control 176

O
Outlet filter 134, 136, 138, 140, 180
– EMC 142

Q
Quick-change frame
– for TopTherm roof-mounted 

cooling units 178

R
Rack-mounted cooling units 148
Rack-mounted fan 150
Recooling systems 86, 88, 90, 92, 94, 96, 98
Ride-up roller
– for TS/ES 179
RiDiag II 177
Roof plates TS 178
Roof-mounted cooling units 48, 50, 52
– for TS enclosures 68
Roof-mounted fan 154
Roof-mounted heat exchanger
– Air/air 128
– Air/water 114

S
Sealing frame
– for fan-and-filter units/outlet filters 180
Side panel
– for KTS 44
Side panel heat exchagner
– Air/water 116
Side panels, screw-fastened 171
SK bus system 177
Software, Therm 181
Spare filter mats
– for fan-and-filter units/outlet filters 184
– for filter holders 184
Speed control 176
Stainless steel
– Cooling units 74

T
Techline heat exchangers 124, 126, 128
Temperature indicator
– digital 174
Terravent 158
Therm Software 181
Thermostat 175
– digital 174
TopTherm cooling 

units 48, 50, 52, 58, 60, 62, 64, 66, 70, 72
– Stainless steel 74
TopTherm heat exchangers 120, 122
Trim frame
– for slimline cooling units 179

V
Vent attachment TS 178
VIP small cooling units 56

W
Wall-mounted cooling 

units 58, 60, 62, 64, 66
– Nema 4x design 70, 72
– VIP small cooling units 56
Wall-mounted heat exchangers
– Air/air 120, 122, 124, 126
– Air/water 108, 110, 112

We reserve the right to further 
developments and technical 
modifications of our products. 
Such modifications, along with errors 
and printing errata, shall not constitute 
grounds for compensation. 
We refer customers to our Terms of Sale 
and Delivery.
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Notes

Rittal system climate control
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195Rittal system climate control
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Germany
Rittal GmbH & Co. KG
Postfach 16 62
D-35726 Herborn
Tel.: +49 (27 72) 5 05-0
Fax: +49 (27 72) 5 05-2319
email: info@rittal.de
www.rittal.com

Argentina
Racklatina S.A.
Av. Pedro B. 
Palacios 81 – 85
1704, Ramos Mejía
Buenos Aires
Tel.: +54(11) 46 56-32 31
Fax: +54(11) 46 56-23 23
email: rack@sion.com

Australia
Rittal Pty. Ltd.
130 – 140 Parraweena Rd.
Taren Point. 2229 N. S. W
Tel.: +61(2) 95 25 27 66
Fax: +61(2) 95 25 53 02
Free Call 1800 350 665
email: info@rittal.com.au

Austria
Rittal-Schaltschränke
Ges.m.b.H.
Laxenburger Straße 246a
A-1239 Wien
Tel.: +43(1) 610 09-0
Fax: +43(1) 610 09-21
email: info@rittal.at

Bahrain
Please contact
Rittal Middle East FZE
Dubai/U.A.E.

Belarus
Netexpert
Volocha Str. 1 of 310
220036 Minsk
Tel.: +3 75 (172) 86 20 03
Fax: +3 75 (172) 56 65 15

Belgium
Rittal nv/sa
Industrieterrein E17/3
Stokkelaar 8
B-9160 Lokeren
Tel.: +32(9) 3 53 91 11
Fax: +32(9) 3 55 68 62
email: info@rittal.be

Bosnia-Herzegovina
SYS Company d.o.o.
Sibenska b.b.
BiH-71000 Sarajevo
Tel.: +3 87/33/27 70 90
Fax: +3 87/33/23 05 57
email: sys@sys.ba

Brazil
Rittal Sist. Eletrom. Ltda.
Av. Cândido Portinari, 
nr. 1.174
VI Jaguara
05114-001 São Paulo-SP
Tel.: +55(11) 36 22 23 77
Fax: +55(11) 36 22 23 99
email: info@rittal.com.br

Bulgaria
RITTBUL Ltd.
56 Gorski patnik Str. Office 5
BG-1421 Sofia
Tel.: +359(2) 65 10 66
Fax: +359(2) 96 32 516
email: bojkov@rittbul.bg

Canada
Rittal Systems Ltd.
7320 Pacific Circle
Mississauga, Ontario
L5T 1V1
Tel.: +1(9 05) 7 95 07 77
Fax: +1(9 05) 7 95 95 48
email:
rittal.systems@rittal.ca

Chile
AMMY S.A.
Camino El Cerro 5090
Casilla 241-V C21
Huechuraba
Santiago
Tel.: +56(2) 7 40 01 02
Fax: +56(2) 7 40 10 65
email: 
ammysa@entelchile.net

China
Rittal Electrical Equipment 
(Shanghai) Co. Ltd.
No. 353, Ri Ying North Road
P. R. China
Shanghai, 200131
Tel.: +86(21) 50 46 16 71 
Fax: +86(21) 50 46 19 90
email: 
marketing@rittal.com.cn

Colombia
COLSEIN Ltda.
Medición y Automatización
Calle 82 No. 5 – 48 
Apartado Aereo 55479
Santafé de Bogotá,
D.C. Columbia
Tel.: +57(1) 6 10 26 74
Fax: +57(1) 6 10 78 68
email: info@colsein.com.co

Costa Rica
Elvatron
400 metros norte 
de la agencia del 
Banco de Costa Rica
San José
Tel.: +5 06 (2 96) 10 60
Fax: +5 06 (2 32) 60 71

Croatia
Technoshell D.O.O.
Av. V. Holjevca 20/III
10020 Zagreb
Tel./Fax:
+3 85/1/65 53-5 47 
email: technoshell@zg.tel.hr

Cyprus
Christos Charalambous 
& Sons Ltd.
9 – 11 Zanettos Street
P.O. Box 1268
Nicosia
Tel.: +3 57/2 77 20 55
Fax: +3 57/2 45 81 97
email: 
chchara@spidernet.com.cy

Czech Republic
Rittal Czech, s.r.o.
Ke Zdibsku 182
250 66 Zdiby u Prahy
Tel.: +420 234 099 000
Fax: +420 234 099 099
email: info@rittal.cz

Denmark
Duelco a/s
Holtvej 10
Hoeruphav
6400 Soenderborg
Tel.: +45-74 41 52 84
Fax: +45-74 41 52 09
email: 
soenderborg@duelco.dk

Dubai/U.A.E.
Rittal Middle East FZE
Warehouse GC2
P.O. Box 17 599
Jebel Ali Free Zone – Dubai
U.A.E.
Tel.: +971(4) 8 83 41 31
Fax: +971(4) 8 83 42 44
email: 
info@rittal-middle-east.com

Egypt
Rittal Egypt S.A.E.
45, Gamiat Al Dewal 
Al Arabia St.
Mohandesine, Giza
Tel.: +2(012) 74 28 012
Fax: +2(02) 74 82 276

Finland
Rittal Oy
Valimotie 35
PL 134
01510 Vantaa
Tel.: +3 58 9 4 13 44 00
Fax: +3 58 9 4 13 44 410
email: info.keskus@rittal.fi

France
Rittal France SAS
880, rue Marcel Paul
Z.A. des Grands Godets
94507 Champigny
           sur Marne Cedex
Tel.: +33(1) 49 83 60 00
Fax: +33(1) 49 83 82 06
email: info@rittal.fr

France-East
Sermes S.A.
14, rue des Frères Eberts
Boîte Postale 177
67025 Strasbourg-Cedex
Tel.: +33(3) 88 40 72 00
Fax: +33(3) 88 40 72 49
email:
appareillage@sermes.fr

Great Britain
Rittal Limited
Braithwell Way
Hellaby Industrial Estate
Hellaby
Rotherham
S Yorks
S66 8QY
Tel.: +44(17 09) 70 40 00
Fax: +44(17 09) 70 12 17
email: 
information@rittal.co.uk

Greece
RITTAL EPE
Thessalonikis 98
14342 Nea Philadelphia,
Athen
Tel.: +30/210/27 17 975

976
Fax: +30/210/27 12 398
www.rittal.gr

Guatemala
INTEK
Ingeniería y Tecnología
Via 5 y Ruta 3, 
Zona 4 Esquina
01004 Guatemala, C.A.
Tel.: +50(2) 332 1489

332 4336
Fax: +50(2) 334 4338

Hong Kong
Ranger 
Enterprise Co. Ltd.
Units A-B, 8/F, Block 1
Tai Ping Industrial Center
57 Ting Kok Road
Tai Po, N. T.
Hong Kong
Tel.: +8 52 24 20 89 28
Fax: +8 52 24 94 92 28
email: 
sales@ranger.com.hk

Hungary
Rittal Kereskedelmi Kft.
Ipari Park u.1.
1044-Budapest
Tel.: +36(1) 399 8000
Fax: +36(1) 399 8009
email: rittal@rittal.hu

Iceland
Smith & Norland h/f
Nóatúni 4
P.O. Box 519
121 Reykjavík
Tel.: +354 520 3000
Fax: +354 520 3011
email: sminor@sminor.is

India
Rittal India Pvt. Ltd.
Nos. 23 & 24 Kiadb
Industrial Area
Veerapura
Doddaballapur 
Bangalore 561 203
Tel.: +91(80) 76 22 335

76 23 075
Fax: +91(80) 76 23 343
email: info@rittal-india.com

Indonesia
PT Dwitama Beta Perdana
Jl. R. S. Fatmawati No. 20
Blok II/209
Jakarta 12430
Tel.: +62(21) 7 69 28 34
Fax: +62(21) 7 59 08 481
email: dbp@centrin.net.id

Ireland
Rittal Ltd.
Unit 4C
M7 Business Park,
Newhall, Naas
Co Kildare
Ireland
Tel.: +353(45) 896 884
Fax: +353(45) 896 890
email: sales@rittal.ie

Israel
Rittal Enclosure Systems Ltd.
15, Hátarshish St. Zone 29
P.O. Box 3597 
Industrial Park 
Caesarea 38900
Tel.: +9 72(4) 6 27 55 05
Fax: +9 72(4) 6 27 55 35

Italy
Rittal S.p.A.
S.P. n.14 Rivoltana-Km 9,5
20060 Vignate (MI)
Tel.: +39(02) 95 93 01
Fax: +39(02) 95 36 02 09
email: Info@rittal.it

Japan
Rittal K.K.
1438-1 Shimonohara 
Nishi-izumida
Sakai-machi, Sashima-gun
Ibaraki 306-0431
Tel.: +81(280) 87 51 20
Fax: +81(280) 87 51 08
email: hotline@rittal.co.jp

Jordan
Please contact
Rittal Middle East FZE
Dubai/U.A.E.

Kuwait
Please contact
Rittal Middle East FZE
Dubai/U.A.E.

Lebanon
Please contact
Rittal Middle East FZE
Dubai/U.A.E.

Lithuania
Rittal UAB
Meistru 8
2038 Vilnius
Tel.: +370/5 2 306 669
Fax: +370/5 2 306 665
email: info@rittal.lt

Luxembourg
D.M.E. s.a.r. l.
Distribution de matériel 
électrique
Z.A.R.E. Ouest
4384 Ehlerange
Tel.: +3 52-57 43 44
Fax: +3 52-57 43 57
email: dme@dme.lu

Macedonia
Siskon System Engineering
Taskenska 4A
MK-91000 Skopje
Tel.: +389/91/36 24 23
Fax: +389/91/36 12 50
email: 
siskon@lotus.mpt.com.mk

Malaysia
Rittal Systems Sdn. Bhd.
No. 5 Jalan 4/118C
Desa Tun Razak
56000 Cheras
Kuala Lumpur
Tel.: +60(3)-9173 64 88
Fax: +60(3)-9173 64 99
email: sales@rittal.com.my

Mexico
Rittal, S.A. de C.V.
Prol. 5 de Mayo No. 29
Parque Industrial
Naucalpan
Naucalpan de Juarez
Estado de México
53489 México
Tel.: +52(55) 53 00-25 70
Fax: +52(55) 53 00-04 95
email: info@rittal.com.mx

Morocco
S.M.R.I.
Société marocaine de
réalisations industrielles
109, Rue Abou Ishak
El Marouni
20110 Casablanca
Tel.: +212-2 25 94 90
Fax: +212-2 23 77 08
email: smri@elan.net.ma

Netherlands
Rittal bv
Hengelder 56
Postbus 246
6900 AE Zevenaar
Tel.: +31(3 16) 59 19 11
Fax: +31(3 16) 52 51 45

New Zealand
Rittal Ltd.
5 Pretoria Street
P.O. Box 30-453
Lower Hutt
Wellington
Tel.: +64(4) 5 66 76 30
Fax: +64(4) 5 66 92 19

Norway
Rittal AS
Postboks 79 Stovner
Luhrtoppen 2
0913 Oslo
Tel.: +47-67 91 23 00
Fax: +47-67 91 23 23
email: rittal@rittal.no

Oman
Please contact
Rittal Middle East FZE
Dubai/U.A.E.

Peru
CE-YE-SA
Ingenieria Electrica
Av. Enrique Meiggs 
255 – 257
Parque Internacional 
de Industria y Comercio
Callao
Tel.: +51(1) 4 51 79 36
Fax: +51(1) 4 51 72 72

Philippines
Enclosure Systems 
Specialist Incorporated
G/F, GE Phils Building
2291 Pasong Tamo 
Extension
Makati City 1231
Philippines
Tel.: +63(2) 8 13 85 80
Fax: +63(2) 8 13 85 96
email: gardex@ibm.net

Poland
Rittal Sp. z o.o.
Ul. Królewska 6
05-825 Grodzisk Maz.
k/Warszawy
Tel.: +48(22) 724 27 84
Fax: +48(22) 724 08 52
email: rittal@rittal.com.pl

Portugal
RITTALSIS-Sistemas
Electricos e Electronicos 
Unipersonal Lda.
Z.I. Rio Meao/Apdo. 434
4520-907 Rio Meao. 
Sta Ma da Feira
Tel.: +351 256 780 210
Fax: +351 256 780 219
email: info@rittal.pt

Qatar
Please contact
Rittal Middle East FZE
Dubai/U.A.E.

Republic of Slovakia
Rittal s.r.o.
Plynárenská 1
SK-82109 Bratislava
Tel.: +421(2) 5363 0651
Fax: +421(2) 5363 0951
email: rittal@rittalsro.sk

Romania
Cubrit s.r.l.
Sos. Chitilei, no. 114
Sector 1 – Bucharest
Romania
Tel./Fax: +40/21/3 12 94 97
email: office@cubrit.ro

Russia
Rittal OOO
Letchika Babushkina 1a
129344 Moscow
Tel.: +7(095) 775 02 30
Fax: +7(095) 775 02 39
email: info@rittal.ru

Saudi Arabia
A. Abunayyan Electric 
Corp.
King Abdulaziz Street
P.O. Box 321
Riyadh 11411
Kingdom of Saudi Arabia
Tel.: +966(1) 477 91 11
Fax: +966(1) 479 33 12
email: 
aec-salesmarketing@
abunayyangroup.com

Singapore
Rittal Pte. Ltd.
7 Loyang Street
Loyang Industrial Estate
Singapore 508842
Tel.: +65-65 42 68 18
Fax: +65-65 42 68 33
email: sales@rittal.com.sg

Slovenia
Rittal d.o.o.
Smartinska 152
SLO-1533 Ljubljana
Tel.: +386/1/5466370
Fax.: +386/1/5411710
email: info@rittal.si

South Africa
Controp Rittal (Pty) Ltd.
123, Terrace Road
Sebenza
P.O. Box 462
Edenvale, 1610
Tel.: +27(11) 6 09-82 94
Fax: +27(11) 4 52-58 16
email: enclosures@
controprittal.co.za

South Korea
Rittal Co. Ltd.
1 NA 509 Sihwa-Gongdan
1254-8 Jeungwang-Dong
Sihung-Shi, Gyeonggi-Do
Korea 429-450
Tel.: +82(031) 499-5961~3
Fax: +82(031) 499-59 64
email: rittal@rittal.co.kr

Spain
Rittal Disprel, S.A.
Mas Baiona, 40
Polígono Industrial 
Can Roqueta
08202 Sabadell 
(Barcelona)
Tel.: +34(93) 700 13 00
Fax: +34(93) 700 13 01
email: info@rittal.es

S. R. Vietnam
ESACO Ltd.
15 – 17 Tran Quoc 
Taho Street
District 3
Hochiminh City
Socialist Republic
of Vietnam
Tel.: +84(8) 9 30 35 80
Fax: +84(8) 9 30 31 93
email: esaco@hcm.vnn.vn

Sweden
Rittal Scandinavian ab
26273 Ängelholm
Tel.: +46(4 31) 44 26 00
Fax: +46(4 31) 44 26 37
email: info@rittal.se

Switzerland
Rittal AG
Ringstrasse 1
5432 Neuenhof
Tel.: +41 056 416 06 00
Fax: +41 056 416 06 66
email: rittal@rittal.ch

Syria
Please contact
Rittal Middle East FZE
Dubai/U.A.E.

Taiwan
Rittal Systems Taiwan Ltd.
13 – 1 Fl., No. 87,
Wen Hua 3rd Rd.
Kuei Shan
Taoyuan Hsien
Taiwan
Tel.: +8 86 (3) 397-1745

(3) 327-8871
Fax: +8 86 (3) 397-2019
email:
sales.inform@rittal.com.tw

Thailand
Rittal Ltd.
101 Soi 7, Saeree 7
Rama 9 Road
Kwaeng Suanluang
Khet Suanluang
Bangkok 10250
Tel.: +66 (2) 7183 296 

(2) 7183 297
Fax: +66 (2) 7183 298
email: info@rittal.co.th

Turkey
STOKS Ltd.
Zümrütevier Mah. Visne 
Sok. No: 5
81530 Maltepe
Istanbul/Turkey
Tel.: +90(2 16) 4417009

4515739 
Fax: +90(2 16) 4591290
email: 
gsavas@stoks.com.tr

Ukraine
Advanced Network 
Technology
Scherbakova Str. 37
04111 Kiev
Tel.: +38(44) 495 11 36
Fax: +38(44) 443 95 22

USA
Rittal Corporation
One Rittal Place
Springfield, OH 45504
Tel.: +1(9 37) 3 99-05 00
Fax: +1(9 37) 3 90-55 99
email: rittal@rittal-corp.com

Uzbekistan
Naytov Ltd.
Ul. Matbuotschilar 32
700047 Taschkent
Tel.: +9 98/71-132 08 56
Fax: +9 98/71-132 08 59

Venezuela
EMI 
Equipos y sistemas C. A.
Edificio Centro Cyanamid, 
P.B. Calle 1 – 2
La Urbina – 1073 Caracas 
Tel.: +58(212) 243 6401

5072
Fax: +58(212) 243 6401

Yemen
Please contact
Rittal Middle East FZE
Dubai/U.A.E.

Yugoslavia
Vesimpex d.o.o.
Petra Konjovica 12 v
11090 Beograd
Tel./Fax:
+3 81/11/35 10 683
email: 
info@vesimpex.co.yu

Rittal international
Agencies worldwide
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Switch to perfection

Communication systems

Rittal has one of the largest ranges of enclosures available for 

immediate delivery. However, Rittal also supplies integral 

solutions at a high level – up to Level 4. Fully assembled and 

functional, according to your specific requirements. Wherever 

your location. 

The global alliance between production, distribution and

service guarantees customer proximity. World-wide! 

Wherever in the world you develop and implement solutions 

for yourself and your customers, we are close at hand.

Global Rittal. Worldwide service.

Industrial enclosures

System climate control Cooling units

Recooling systems

Heat exchangers

Fan-and-filter units

19˝ climate control

Heaters

Power distribution

IT solutions

Rittal GmbH & Co. KG 
P.O. Box 1662 
D-35726 Herborn
Telephone: +49(0)2772 505-0 
Telefax: +49(0)2772 505-2319
eMail: info@rittal.de 
www.rittal.com

09
/0

3 
� E
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2

Electronic packaging

 R

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 197 of 3168



Quick Start

PowerFlex 700 Adjustable
Frequency AC Drive

When reading this document, look for this symbol “ ” to guide
you through the 6 BASIC STEPS needed to install, start-up and
program the PowerFlex 700. The information provided Does Not
replace the User Manual and is intended for qualified drive service
personnel only. For detailed PowerFlex 700 information including
application considerations and related precautions refer to the following:

Title Publication Available . . .
PowerFlex 700 User Manual 20B-UM001x on the CD supplied with the drive

or at www.ab.com/manuals/drPowerFlex Reference Manual PFLEX-RM001x

Step x

Step 1 Read the General Precautions

!
ATTENTION: This drive contains ESD (Electrostatic Discharge)
sensitive parts and assemblies. Static control precautions are required
when installing, testing, servicing or repairing this assembly.
Component damage may result if ESD control procedures are not
followed. If you are not familiar with static control procedures,
reference A-B publication 8000-4.5.2, “Guarding Against Electrostatic
Damage” or any other applicable ESD protection handbook.

!
ATTENTION: An incorrectly applied or installed drive can result in
component damage or a reduction in product life. Wiring or application
errors, such as, undersizing the motor, incorrect or inadequate AC
supply, or excessive ambient temperatures may result in malfunction of
the system.

!
ATTENTION: Only qualified personnel familiar with adjustable
frequency AC drives and associated machinery should plan or
implement the installation, start-up and subsequent maintenance of the
system. Failure to comply may result in personal injury and/or
equipment damage.

!
ATTENTION: To avoid an electric shock hazard, verify that the
voltage on the bus capacitors has discharged before performing any
work on the drive. Measure the DC bus voltage at the +DC & –DC
terminals of the Power Terminal Block (refer to the User Manual for
location). The voltage must be zero.
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2 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

!
ATTENTION: Risk of injury or equipment damage exists. DPI or
SCANport host products must not be directly connected together via
1202 cables. Unpredictable behavior can result if two or more devices
are connected in this manner.

!
ATTENTION: The “adjust freq” portion of the bus regulator function
is extremely useful for preventing nuisance overvoltage faults resulting
from aggressive decelerations, overhauling loads, and eccentric loads.
It forces the output frequency to be greater than commanded frequency
while the drive's bus voltage is increasing towards levels that would
otherwise cause a fault. However, it can also cause either of the
following two conditions to occur.
1. Fast positive changes in input voltage (more than a 10% increase

within 6 minutes) can cause uncommanded positive speed changes.
However an “OverSpeed Limit” fault will occur if the speed reaches
[Max Speed] + [Overspeed Limit]. If this condition is unacceptable,
action should be taken to 1) limit supply voltages within the
specification of the drive and, 2) limit fast positive input voltage
changes to less than 10%. Without taking such actions, if this
operation is unacceptable, the “adjust freq” portion of the bus
regulator function must be disabled (see parameters 161 and 162).

2. Actual deceleration times can be longer than commanded
deceleration times. However, a “Decel Inhibit” fault is generated if
the drive stops decelerating altogether. If this condition is
unacceptable, the “adjust freq” portion of the bus regulator must be
disabled (see parameters 161 and 162). In addition, installing a
properly sized dynamic brake resistor will provide equal or better
performance in most cases.
Important: These faults are not instantaneous. Test results have

shown that they can take between 2-12 seconds.

!
ATTENTION: A contactor or other device that routinely disconnects
and reapplies the AC line to the drive to start and stop the motor can
cause drive hardware damage. The drive is designed to use control
input signals that will start and stop the motor. If an input device is
used, operation must not exceed one cycle per minute or drive damage
will occur.

!
ATTENTION: The drive start/stop/enable control circuitry includes
solid state components. If hazards due to accidental contact with
moving machinery or unintentional flow of liquid, gas or solids exist,
an additional hardwired stop circuit may be required to remove the AC
line to the drive. An auxiliary braking method may be required.

!
ATTENTION: If using Output Contactors, refer to the “Output
Contactor Precaution” statement on page 1-12 of the PowerFlex 700
User Manual.
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 3

CE Conformity

Conformity with the Low Voltage (LV) Directive and Electromagnetic
Compatibility (EMC) Directive has been demonstrated using
harmonized European Norm (EN) standards published in the Official
Journal of the European Communities. PowerFlex Drives comply with
the EN standards listed below when installed according to the User and
Reference Manual.

CE Declarations of Conformity are available online at:
http://www.ab.com/certification/ce/docs.

Low Voltage Directive (73/23/EEC)

• EN50178 Electronic equipment for use in power installations.

EMC Directive (89/336/EEC)

• EN61800-3 Adjustable speed electrical power drive systems Part 3:
EMC product standard including specific test methods.

General Notes

• If the adhesive label is removed from the top of the drive, the drive
must be installed in an enclosure with side openings less than 12.5
mm (0.5 in.) and top openings less than 1.0 mm (0.04 in.) to
maintain compliance with the LV Directive.

• The motor cable should be kept as short as possible in order to avoid
electromagnetic emission as well as capacitive currents.

• Use of line filters in ungrounded systems is not recommended.

• PowerFlex drives may cause radio frequency interference if used in a
residential or domestic environment. The user is required to take
measures to prevent interference, in addition to the essential
requirements for CE compliance listed below, if necessary.

• Conformity of the drive with CE EMC requirements does not
guarantee an entire machine or installation complies with CE EMC
requirements. Many factors can influence total machine/installation
compliance.

• PowerFlex drives can generate conducted low frequency
disturbances (harmonic emissions) on the AC supply system. More
information regarding harmonic emissions can be found in the
PowerFlex Reference Manual.

EMC Instructions

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 200 of 3168



4 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

Essential Requirements for CE Compliance

Conditions 1-6 listed below must be satisfied for PowerFlex drives to
meet the requirements of EN61800-3.

1. Standard PowerFlex 700 CE compatible Drive.

2. Review important precautions/attention statements throughout this
document before installing the drive.

3. Grounding as described on page 1-4 of the User Manual.

4. Output power, control (I/O) and signal wiring must be braided,
shielded cable with a coverage of 75% or better, metal conduit or
equivalent attenuation.

5. All shielded cables should terminate with the proper shielded
connector.

6. Conditions in Table A.

Table A   PowerFlex 700 EN61800-3 EMC Compatibility

Operating Temperatures
PowerFlex 700 drives are designed to operate at 0° to 40° C ambient.
To operate in installations between 41° and 50° C, see Table B.

Fr
am

e Second Environment
Restrict Motor Cable to 30 m (98 ft.)

First Environment
Restricted Distribution

Any Drive and Option
0 ✔ Refer to

PowerFlex Reference Manual1 ✔

2 ✔

3 ✔

Step 2 Mount the Drive – Minimum Requirements

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

50.8 mm
(2.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

PWR

STS

PORT

MOD

NET A

NET B

PWR

STS

PORT

MOD

NET A

NET B

Refer to Figures 1-3 for
detailed dimension

information.

No Adhesive Label
(see below)

With Adhesive Label
(see below)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

PWR

STS

PORT

MOD

NET A

NET B

PWR

STS

PORT

MOD

NET A

NET B
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 5

Table B   Acceptable Surrounding Air Temperature & Required Actions

Important: Removing the adhesive label from the drive changes the
NEMA enclosure rating from Type 1 to Open type.

Figure 1   PowerFlex 700 Frames 0-3 (0 Frame Shown)

Dimensions are in millimeters and (inches).

Drive Catalog
Number

Required Action . . .
IP 20, NEMA
Type 1

IP 20, NEMA
Type Open

IP 00, NEMA
Type Open

No Action
Required

Remove Top
Label

Remove Top Label
& Vent Plate(1)

(1) To remove vent plate (see Figure 3 on page 8 for location), lift top edge of
plate from the chassis. Rotate the plate out from the back plate.

All Except 20BC072 40° C 50° C NA
20BC072 40° C 45° C 50° C

Dimensions

C

A
D15.0 (0.59)

5.8 (0.23) dia. see below

E

8.0
(0.31)

5.5 (0.22) - Frames 0-1
7.0 (0.28) - Frames 2-3
3 Places

B

HOT surfaces can cause severe burns

CAUTION

Fr
am

e
(T

ab
le

 C
)

A B C D E

Weight (1) kg (lbs.)

Drive
Drive &
Packaging

0 110.0 (4.33) 336.0 (13.23) 200.0 (7.87) 80.0 (3.15) 320.0 (12.60) 5.22 (11.5) 8.16 (18)
1 135.0 (5.31) 336.0 (13.23) 200.0 (7.87) 105.0 (4.13) 320.0 (12.60) 7.03 (15.5) 9.98 (22)
2 222.0 (8.74) 342.5 (13.48) 200.0 (7.87) 192.0 (7.56) 320.0 (12.60) 12.52 (27.6) 15.20 (33.5)
3 222.0 (8.74) 517.5 (20.37) 200.0 (7.87) 192.0 (7.56) 500.0 (19.69) 18.55 (40.9) 22.68 (50)

(1) Weights include HIM and Standard I/O.
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6 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

Figure 2   PowerFlex 700 Frame 5

Dimensions are in millimeters and (inches).

Table C   PowerFlex 700 Frames

HOT surfaces can cause severe burns

CAUTION

E

12.5
(0.49)

6.5 (0.26)

B

D

A
259.1 (10.20)

Detail
15.0 (0.59)

6.5 (0.26)

37.6 (1.48) C

Lifting Holes - 4 Places
12.7 (1.37) Dia.

Fr
am

e
(T

ab
le

 C
)

A (Max.) B C (Max.) D E

Approx. Weight (1) kg (lbs.)

Drive
Drive &
Packaging

5 308.9 (12.16) 644.5 (25.37)(2) 275.4 (10.84) 225.0 (8.86) 625.0 (24.61) 37.19 (82.0) 42.18 (93.0)

(1) Weights include HIM and Standard I/O.
(2) When using the supplied junction box (100 HP drives Only), add an additional 45.1 mm (1.78 in.).

Frame
208/240V AC Input 400V AC Input 480V AC Input
ND HP HD HP ND kW HD kW ND HP HD HP

0 0.5 0.33 0.37 0.25 0.5 0.33
1 0.75 0.75 0.55 1 0.75
2 1.5 1.5 0.75 2 1.5
3 2 2.2 1.5 3 2
– – 4 2.2 5 3
– – 5.5 4 7.5 5

1 5 3 7.5 5.5 10 7.5
7.5 5 11 7.5 15 10

2 10 7.5 15 11 20 15
– – 18.5 15 25 20

3 15 10 22 18.5 30 25
20 15 30 22 40 30
– – 37 30 50 40

5 – – 55 45 – –
– – – – 75 60
– – – – 100 75
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 7

Figure 3   Bottom View Dimensions

Dimensions are in millimeters and (inches).

132.9
(5.23)

187.5
(7.38)

30.2
(1.19)

41.9 (1.65)
56.1 (2.21)

96.0 (3.78)
75.9 (2.99)

96.0 (3.78)

55.0 (2.17)
75.0 (2.95)

35.0 (1.38) 22.2 (0.87) Dia. – 4 Places

185.0
(7.28)

133.3
(5.25)

187.6
(7.39)

25.5
(1.00)

70.0 (2.76)
43.0 (1.69)

96.0 (3.78)
75.9 (2.99)

108.5 (4.27)

67.5 (2.66)
47.5 (1.87)

87.5 (3.44)

22.2 (0.87) Dia.
3 Places28.6 (1.13) Dia.

185.1
(7.29)

39.3 (1.55)
57.2 (2.25)

72.7 (2.86)
106.0 (4.17)

139.4 (5.49)
177.4 (6.98)

167.5 (6.59)
156.9 (6.18)

150.9
(5.94)

184.8
(7.28)

157.5
(6.20)

112.1
(4.41)

22.4 (0.88) Dia.
2 Places

28.7 (1.13) Dia.
3 Places

Frame 0 Frame 1

Frame 2
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8 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

Figure 3   PowerFlex 700 Bottom View Dimensions (continued)

66.0 (2.60)

94.7 (3.73)
105.3 (4.15)

130.0 (5.12)
186.0 (7.32)

22.7 (0.89)
29.0 (1.14)

127.7
(5.03)

160.1
(6.30)

165.1
(6.50)

184.5
(7.26)

28.7 (1.13) Dia.
2 Places

46.7 (1.84) Dia.
2 Places

34.9 (1.37) Dia.
2 Places

Vent Plate

Frame 3 – All Drives
except 50 HP, 480V (37 kW, 400V)

Frame 3 – 50 HP, 480V (37 kW, 400V)
Normal Duty Drive

66.0 (2.60)

94.7 (3.73)
105.3 (4.15)

97.0 (3.82)
137.2 (5.40)

187.0 (7.36)

22.7 (0.89)
29.0 (1.14)

127.7
(5.03)

151.1
(5.95)

160.1
(6.30)

165.1
(6.50)

184.5
(7.26)

22.2 (0.87) Dia.

28.7 (1.13) Dia.
2 Places

37.3 (1.47) Dia.
2 Places

96.0
(3.78)

159.5
(6.28)

184.0
(7.24)

220.0
(8.66)

229.5
(9.04)

241.9
(9.52)

45.0 (1.77)
85.0 (3.35)

93.2 (3.67)
104.0 (4.09)

150.0 (5.91)
215.0 (8.46)

255.0 (10.04)

28.0 (1.10)

22.2 (0.87) Dia.
2 Places

62.7 (2.47) Dia.
2 Places

34.9 (1.37) Dia.
2 Places

96.0
(3.78)

153.5
(6.04)

184.3
(7.26)

188.5
(7.42)

223.5
(8.80)

241.9
(9.52)

44.0 (1.73)
66.4 (2.61)

31.9 (1.26)
42.6 (1.68)

128.0 (5.04)
232.3 (9.15)

28.0 (1.10)

22.2 (0.87) Dia.
2 Places

62.7 (2.47) Dia.
2 Places

Removable Junction Box

34.9 (1.37) Dia.

Frame 5 – 75 HP, 480V (55kW, 400V) Normal Duty Drive

Frame 5 – 100 HP, 480V Normal Duty Drive

Dimensions are in millimeters
and (inches)
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 9

A variety of cable types are acceptable for drive installations. For many
installations, unshielded cable is adequate, provided it can be separated
from sensitive circuits. As an approximate guide, allow a spacing of 0.3
meters (1 foot) for every 10 meters (32.8 feet) of length. In all cases,
long parallel runs must be avoided. Do not use cable with an insulation
thickness less than or equal to 15 mils (0.4mm/0.015 in.). See Table D.

Unshielded
THHN, THWN or similar wire is acceptable for drive installation in dry
environments provided adequate free air space and/or conduit fill rates
limits are provided. Do not use THHN or similarly coated wire in wet
areas. Any wire chosen must have a minimum insulation thickness of 15
Mils and should not have large variations in insulation concentricity.

Shielded/Armored Cable
Shielded cable is recommended if sensitive circuits or devices are
connected or mounted to the machinery driven by the motor. See Table
D. For further information on acceptable and unacceptable cable types,
refer to “Power Wiring” in the PowerFlex 700 User Manual.
Table D   Recommended Shielded Cable

Step 3 Power Wiring – Wire Recommendations

Type Wire Type(s) Description
Power Standard

(Option 1)
600V, 90°C (194°F)
XHHW2/RHW-2
Anixter B209500-B209507,
Belden 29501-29507, or
equivalent

• Four tinned copper conductors with XLP
insulation.

• Copper braid/aluminum foil combination
shield and tinned copper drain wire.

• PVC jacket.
Standard
(Option 2)

Tray rated 600V, 90° C (194° F)
RHH/RHW-2
Anixter OLF-7xxxxx or
equivalent

• Three tinned copper conductors with
XLPE insulation.

• 5 mil single helical copper tape (25%
overlap min.) with three bare copper
grounds in contact with shield.

• PVC jacket.
Class I & II;
Division I & II

Tray rated 600V, 90° C (194° F)
RHH/RHW-2
Anixter 7V-7xxxx-3G or
equivalent

• Three bare copper conductors with XLPE
insulation and impervious corrugated
continuously welded aluminum armor.

• Black sunlight resistant PVC jacket
overall.

• Three copper grounds on #10 AWG and
smaller.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 206 of 3168



10 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

Table E   Power Terminal Block Specifications

Name Frame Description
Wire Size Range(1) Torque
Maximum Minimum Maximum Recommended

Power Terminal
Block

0 & 1 Input power and
motor connections

4.0 mm2

(10 AWG)
0.5 mm2

(22 AWG)
1.7 N-m
(15 lb.-in.)

0.8 N-m
(7 lb.-in.)

2 Input power and
motor connections

10.0 mm2

(6 AWG)
0.8 mm2

(18 AWG)
1.7 N-m
(15 lb.-in.)

1.4 N-m
(12 lb.-in.)

3 Input power and
motor connections

25.0 mm2

(3 AWG)
2.5 mm2

(14 AWG)
3.6 N-m
(32 lb.-in.)

1.8 N-m
(16 lb.-in.)

BR1, 2 terminals 10.0 mm2

(6 AWG)
0.8 mm2

(18 AWG)
1.7 N-m
(15 lb.-in.)

1.4 N-m
(12 lb.-in.)

5
(75 HP)

Input power, BR1,
2, DC+, DC– and
motor connections

35.0 mm2

(1/0 AWG)
2.5 mm2

(14 AWG)
3.6 N-m
(32 lb.-in.)

3.6 N-m
(32 lb.-in.)

PE 35.0 mm2

(1/0 AWG)
16.0 mm2

(6 AWG)
5 N-m
(44 lb.-in.)

5 N-m
(44 lb.-in.)

5
(100
HP)

Input power, DC+,
DC– and motor
connections

70.0 mm2

(3/0 AWG)
16.0 mm2

(4 AWG)
15 N-m
(133 lb.-in.)

15 N-m
(133 lb.-in.)

BR1, 2, terminals 35.0 mm2

(1/0 AWG)
2.5 mm2

(14 AWG)
3.6 N-m
(32 lb.-in.)

3.6 N-m
(32 lb.-in.)

PE 35.0 mm2

(1/0 AWG)
16.0 mm2

(6 AWG)
5 N-m
(44 lb.-in.)

5 N-m
(44 lb.-in.)

AUX Terminal
Block

0-3 Auxiliary Control
Voltage(2)

1.3 mm2

(16 AWG)
0.2 mm2

(24 AWG)
— —

5 4.0 mm2

(10 AWG)
0.5 mm2

(22 AWG)
0.6 N-m
(5.3 lb.-in.)

0.6 N-m
(5.3 lb.-in.)

(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.
(2) External control power:

UL Installation - 300V DC, ±10%, Non UL Installation - 270-600V DC, ±10%.
0-3 Frame - 40 W, 165 mA, 5 Frame - 80 W, 90 mA.

Power & Ground Wiring

PER
(L1)

S
(L2)

T
(L3)

U
(T1)

V
(T2)

W
(T3)

DC
+

DC
–

Required
Input Fusing

Required Branch
Circuit Disconnect

BR1 BR2
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 11

• Always use copper wire.
• Wire with an insulation rating of 600V or greater is recommended.
• Control and signal wires should be separated from power wires by at

least 0.3 meters (1 foot).
• I/O terminals labeled “(–)” or “Common” are not referenced to earth

ground and are designed to greatly reduce common mode
interference. Grounding these terminals can cause signal noise.

Table F   Recommended Control Wire

Table G   I/O Terminal Blocks

Step 4 Control Wiring

!
ATTENTION: Configuring an analog input for 0-20mA operation and
driving it from a voltage source could cause component damage. Verify
proper configuration prior to applying input signals.

!
ATTENTION: Hazard of personal injury or equipment damage exists
when using bipolar input sources. Noise and drift in sensitive input
circuits can cause unpredictable changes in motor speed and direction.
Use speed command parameters to help reduce input source sensitivity.

Type Wire Type(s) Description
Insulation
Rating

Signal Analog I/O Belden 8760/9460(or equiv.) 0.750 mm2(18AWG), twisted
pair, 100% shield with drain(1).

300V,
60° C
(140° F),
Minimum

Belden 8770(or equiv.) 0.750 mm2(18AWG), 3 cond.,
shielded for remote pot only.

Encoder/
Pulse I/O

Less than or equal to 30 m (98
ft.) – Belden 9728 (or equiv.)

0.196 mm2 (24AWG),
individually shielded.

Greater than 30 m (98 ft.) –
Belden 9773(or equiv.)

0.750 mm2(18AWG), twisted
pair, shielded.

Digital
I/O

Unshielded Per US NEC or applicable
national or local code

– 300V,
60° C
(140° F),
Minimum

Shielded Multi-conductor shielded cable
such as Belden 8770(or equiv.)

0.750 mm2(18AWG), 3
conductor, shielded.

(1) If the wires are short and contained within a cabinet which has no sensitive circuits, the use of
shielded wire may not be necessary, but is always recommended.

Name Frame Description
Wire Size Range(1) Torque
Maximum Minimum Maximum Recommended

I/O Terminal
Block

0-5 Signal & control
connections

2.1 mm2

(14 AWG)
0.30 mm2

(22 AWG)
1.36 N-m
(12 lb.-in.)

1.36 N-m
(12 lb.-in.)

Encoder Terminal
Block(2)

0-5 Encoder power &
signal connections

0.75 mm2

(18 AWG)
0.196 mm2

(24 AWG)
1.36 N-m
(12 lb.-in.)

1.36 N-m
(12 lb.-in.)

SHLD Terminal 0-5 Terminating point
for wiring shields

— — 1.6 N-m
(14 lb.-in.)

1.6 N-m
(14 lb.-in.)

(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.
(2) Not available with Standard Control option.
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12 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

I/O Terminal Blocks
Figure 4   Vector Control Option I/O Terminal Designations

Vector
Control
Option No. Signal Fa

ct
or

y
De

fa
ul

t

Description Re
la

te
d

Pa
ra

m
.

1 Analog In 1 (–) (1) (2) Isolated(3), bipolar, differential,
±10V/4-20mA, 11 bit & sign, 88k
ohm input impedance. For 4-20mA,
a jumper must be installed at
terminals 17 & 18 (or 19 & 20).

320 -
3272 Analog In 1 (+)(1)

3 Analog In 2 (–) (1)

4 Analog In 2 (+) (1)

5 Pot Common – For (+) and (–) 10V pot references.
6 Analog Out 1 (–) (2) Bipolar (current output is not

bipolar), ±10V/4-20mA,
11 bit & sign, voltage mode - limit
current to 5 mA. Current mode -
max. load resistance is 400 ohms.

340 -
3477 Analog Out 1 (+)

8 Analog Out 2 (–)
9 Analog Out 2 (+)

10 Reserved for Future Use
11 Digital Out 1 – N.C.(4) Fault Max. Resistive Load:

240V AC/30V DC – 1200VA, 150W
Max. Current: 5A, Min. Load: 10mA
Max. Inductive Load:
240V AC/30V DC – 840VA, 105W
Max. Current: 3.5A, Min. Load: 10mA

380 -
39112 Digital Out 1 Common

13 Digital Out 1 – N.O.(4) NOT Fault
14 Digital Out 2 – N.C.(4) NOT Run
15 Digital Out 2/3 Com.
16 Digital Out 3 – N.O.(4) Run
17 Current In Jumper(1) –

Analog In 1
Placing a jumper across terminals
17 & 18 (or 19 & 20) will configure
that analog input for current.

18
19 Current In Jumper(1) –

Analog In 220
21 –10V Pot Reference – 2k ohm minimum load.
22 +10V Pot Reference –
23 Reserved for Future Use
24 +24VDC(5) – Drive supplied logic input power. (5)

25 Digital In Common –
26 24V Common(5) – Same as terminal 24.
27 Digital In 1 Stop - CF 115V AC, 50/60 Hz - Opto isolated

Low State: less than 30V AC
High State: greater than 100V AC
24V DC - Opto isolated
Low State: less than 5V DC
High State: greater than 20V DC
11.2 mA DC

361 -
36628 Digital In 2 Start

29 Digital In 3 Jog
30 Digital In 4 Speed Sel 1
31 Digital In 5 Speed Sel 2
32 Digital In 6/Hardware

Enable, see pg. 13
Speed Sel 3

(1) Important: 4-20mA operation requires a jumper at terminals 17 & 18 (or 19 & 20). Drive damage
may occur if jumper is not installed.

(2) These inputs/outputs are dependant on a number of parameters (see “Related Parameters”).
(3) Differential Isolation - External source must be maintained at less than 160V with respect to PE.

Input provides high common mode immunity.
(4) Contacts in unpowered state. Any relay programmed as Fault or Alarm will energize (pick up)

when power is applied to drive and deenergize (drop out) when a fault or alarm exists. Relays
selected for other functions will energize only when that condition exists and will deenergize when
condition is removed.

(5) 150mA maximum Load. Not present on 115V versions.

1

16
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 13

Encoder Terminal Block (Vector Control Option Only)
Figure 5   Encoder Terminal Designations

Figure 6   Sample Encoder Wiring

Hardware Enable Circuitry (Vector Control Option Only)

By default, the user can program a digital input as an Enable input. The
status of this input is interpreted by drive software. If the application
requires the drive to be disabled without software interpretation, a
“dedicated” hardware enable configuration can be utilized. This is done
by removing a jumper and wiring the enable input to “Digital In 6” (see
below).

1. Remove the I/O Control Cassette &
cover as described in the User Manual.

2. Locate & remove Jumper J10 on the
Main Control Board (see diagram).

3. Re-assemble cassette.
4. Wire Enable to “Digital In 6” (see

Figure 4).
5. Verify that [Digital In6 Sel], parameter

366 is set to “1, Enable.”

No. Description (refer to User Manual for encoder specifications)

See “Detail” in
User Manual

8 +12V DC Power Internal power source
250 mA.7 +12V DC Return (Common)

6 Encoder Z (NOT) Pulse, marker or registration
input.5 Encoder Z

4 Encoder B (NOT) Quadrature B input.
3 Encoder B
2 Encoder A (NOT) Single channel or

quadrature A input.1 Encoder A

8

1

I/O Connection Example I/O Connection Example
Encoder
Power –
Internal Drive
Power
Internal (drive)
12V DC,
250mA

Encoder
Power –
External
Power
Source

Encoder
Signal –
Single-Ended,
Dual Channel

Encoder
Signal –
Differential,
Dual
Channel

Common

+12V DC
(200 mA)

1
2
3
4
5
6
7
8

to SHLD
+ Co

mm
on

External
Power
Supply

to
SHLD

B

B NOT

A NOT

A

Z

Z NOT to SHLD

to Power Supply
Common

1
2
3
4
5
6
7
8 to SHLD

1
2
3
4
5
6
7
8

B

Z

A NOT

B NOT

Z NOT

A

ENABLE
JUM

PER J10
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14 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

Figure 7   Standard Control Option I/O Terminal Designations

Standard
Control
Option No. Signal Fa

ct
or

y
De

fa
ul

t

Description Re
la

te
d

Pa
ra

m
.

1 Anlg Volts In 1 (–) (2) Isolated(3), bipolar, differential,
±10V, 11 bit & sign, 88k ohm input
impedance.

320 -
327

2 Anlg Volts In 1 (+)

3 Anlg Volts In 2 (–) (2) Isolated (4), bipolar, differential,
±10V, 11 bit & sign, 88k ohm input
impedance.

4 Anlg Volts In 2 (+)

5 Pot Common – For (+) and (–) 10V pot references.
6 Anlg Volts Out 1 (–) (2) Bipolar, ±10V, 11 bit &

sign, 2k ohm minimum load.
340 -
3447 Anlg Volts Out 1 (+)

8 Anlg Current Out 1 (–) (2) 4-20mA, 11 bit & sign, 400 ohm
maximum load.9 Anlg Current Out 1 (+)

10 Reserved for Future Use
11 Digital Out 1 – N.C.(1) Fault Max. Resistive Load:

240V AC/30V DC – 1200VA, 150W
Max. Current: 5A, Min. Load: 10mA
Max. Inductive Load:
240V AC/30V DC – 840VA, 105W
Max. Current: 3.5A, Min. Load: 10mA

380 -
38712 Digital Out 1 Common

13 Digital Out 1 – N.O.(1) NOT Fault
14 Digital Out 2 – N.C.(1) NOT Run
15 Digital Out 2 Common
16 Digital Out 2 – N.O.(1) Run
17 Anlg Current In 1 (–) (2) Isolated(3), 4-20mA, 11 bit & sign,

124 ohm input impedance.
320 -
32718 Anlg Current In 1 (+)

19 Anlg Current In 2 (–) (2) Isolated(4), 4-20mA, 11 bit & sign,
124 ohm input impedance.20 Anlg Current In 2 (+)

21 –10V Pot Reference – 2k ohm minimum.
22 +10V Pot Reference –
23 Reserved for Future Use
24 +24VDC(5) – Drive supplied logic input power. (5)

25 Digital In Common –
26 24V Common(5) – Drive supplied logic input power. (5)

27 Digital In 1 Stop - CF 115V AC, 50/60 Hz - Opto isolated
Low State: less than 30V AC
High State: greater than 100V AC
24V AC/DC, 50/60 Hz-Opto isolated
Low State: less than 5V AC/DC
High State: greater than 20V AC/DC
11.2 mA DC

361 -
36628 Digital In 2 Start

29 Digital In 3 Jog
30 Digital In 4 Speed Sel 1
31 Digital In 5 Speed Sel 2
32 Digital In 6 Speed Sel 3

(1) Contacts in unpowered state. Any relay programmed as Fault or Alarm will energize (pick up)
when power is applied to drive and deenergize (drop out) when a fault or alarm exists. Relays
selected for other functions will energize only when that condition exists and will deenergize when
condition is removed.

(2) These inputs/outputs are dependant on a number of parameters. See “Related Parameters.”
(3) Differential Isolation - External source must be maintained at less than 160V with respect to PE.

Input provides high common mode immunity.
(4) Differential Isolation - External source must be less than 10V with respect to PE.
(5) 150mA maximum Load. Not present on 115V versions.

1
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 15

I/O Wiring Examples

Input/Output Connection Example Required Parameter Changes
Potentiometer
Unipolar Speed
Reference (1)

10k Ohm Pot.
Recommended
(2k Ohm Minimum)

• Adjust Scaling:
Parameters 91/92 and 325/326

• View Results:
Parameter 002

Joystick Bipolar
Speed Reference (1)

±10V Input

• Set Direction Mode:
Parameter 190 = “1, Bipolar”

• Adjust Scaling:
Parameters 91/92 and 325/326

• View Results:
Parameter 002

Analog Input
Bipolar Speed
Reference
±10V Input

• Set Direction Mode:
Parameter 190 = “1, Bipolar”

• Adjust Scaling:
Parameters 91/92 and 325/326

• View Results:
Parameter 002

Analog Voltage
Input Unipolar
Speed Reference
0 to +10V Input

• Configure Input with parameter 320
• Adjust Scaling:

Parameters 91/92 and 325/326
• View results:

Parameter 002

Analog Current
Input Unipolar
Speed Reference

4-20 mA Input

• Configure Input for Current:
Parameter 320, Bit 1 = “1, Current”

• Adjust Scaling:
Parameters 91/92 and 325/326

• View Results:
Parameter 002

Analog Current
Input Unipolar
Speed Reference

4-20 mA Input

• Configure Input for Current:
Parameter 320 and add jumper at
appropriate terminals

• Adjust Scaling:
Parameters 91/92 and 325/326

• View results:
Parameter 002

Analog Output
±10V, 4-20 mA
Bipolar
+10V Unipolar
(shown)
Standard Control
4-20 mA Unipolar
(use term. 8 & 9)

• Configure with Parameter 340
• Select Source Value:

Parameter 384, [Digital Out1 Sel]
• Adjust Scaling:

Parameters 343/344

(1) Refer to the Attention statement on page 11 for important bipolar wiring information.

3
4
5

22

3

5 21
22

3
4

3
4

Standard 19
20 –+

Vector 3
4

19
20

6
7

+ –
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16 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

I/O Wiring Examples (continued)

Input/Output Connection Example Required Parameter Changes
2-Wire Control
Non-Reversing(1)

24V DC internal
supply

• Disable Digital Input:#1:
Parameter 361 = “0, Unused”

• Set Digital Input #2:
Parameter 362 = “7, Run”

• Set Direction Mode:
Parameter 190 = “0, Unipolar”

2-Wire Control
Reversing(1)

External supply
(I/O Board
dependent)

• Set Digital Input:#1:
Parameter 361 = “8, Run Forward”

• Set Digital Input #2:
Parameter 362 = “9, Run Reverse”

3-Wire Control
Internal supply

• No Changes Required

3-Wire Control
External supply
(I/O Board depen-
dent). Requires
3-wire functions only
([Digital In1 Sel]).
Using 2-wire selec-
tions will cause a type
2 alarm.

• No Changes Required

Digital Output
Relays shown in
powered state with
drive faulted. See
pages 12 & 14.
Standard Control
1 relay at terminals
14-16.
Vector Control
2 relays at terminals
14-16.

• Select Source to Activate:
Parameters 380/384

Enable Input • Standard Control
Configure with parameter 366

• Vector Control
Configure with parameter 366
For dedicated hardware Enable:
Remove Jumper J10 (see page 13)

(1) Important: Programming inputs for 2 wire control deactivates all HIM Start buttons.

24
25
26

28
Stop-Run

25

27
28

Run Rev.

Run Fwd.

115V/
+24V

Neutral/
Common

Start

24
25
26
27
28

Stop

Start

25

27
28

Stop

115V/
+24V

Neutral/
Common

Power Source

11
12
13
14
15
16

Fault
NOT Fault

NOT Run
Run

or

32
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 17

❏ 1. Verify supply voltage.

❏ 2. Check power wiring.

❏ 3. Check control wiring.

❏ 4. Apply AC power and control voltages to the drive.
If any of the six digital inputs are configured to Stop – CF
(CF = Clear Fault) or Enable, verify that signals are present or the
drive will not start. Refer to Troubleshooting – Abbreviated Fault &
Alarm Listing on page 26 for a list of potential digital input conflicts.
If the STS LED is not flashing green at this point, refer to Status
Indicators on page 18.

❏ 5. Select Start-Up method: SMART Start . . .

or any of the other start-up routines . . .

Step 5 Start-Up Check List

V L1

L2

L3

PWR

STS

PORT

MOD

NET A

NET B

U V W PE

ALT Esc
F-> Stopped Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter

SMART List:
Digital In2 Sel
Stop Mode A
Minimum Speed

F-> Stopped Auto

0.0 Hz
Main Menu:
Memory Storage
Start Up
Preferences
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18 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

Status Indicators

Name Color State Description
Green Steady Illuminates when power is applied to the drive.

Green Flashing Drive ready, but not running and no faults are present.
Steady Drive running, no faults are present.

Yellow Flashing,
Drive Stopped

A type 2 alarm condition exists, the drive cannot be
started. Check parameter 212 [Drive Alarm 2].

Flashing,
Drive Running

An intermittent type 1 alarm condition is occurring.
Check parameter 211 [Drive Alarm 1].

Steady,
Drive Running

A continuous type 1 alarm condition exists.
Check parameter 211 [Drive Alarm 1].

Red Flashing Fault has occurred. Check [Fault x Code] or Fault Queue.
Steady A non-resettable fault has occurred.

Refer to the Communication
Adapter User Manual.

Status of DPI port internal communications (if present).
Status of communications module (when installed).
Status of network (if connected).
Status of secondary network (if connected).

POWER

STS

PORT

MOD

NET A

NET B

Step 6 Program the Drive –  Parameter Files & Groups

Spd Mode & Limits
Speed References
Discrete Speeds
Speed Trim
Slip Comp
Process PI
Speed Regulator*

Inputs & Outputs
CommunicationUtilityDynamic Control

Speed Command
Motor ControlMonitor

Metering
Drive Data

Motor Data
Torq Attributes
Volts per Hertz
Speed Feedback*

Ramp Rates
Load Limits
Stop/Brake Modes
Restart Modes
Power Loss

Direction Config
HIM Ref Config
MOP Config
Drive Memory
Diagnostics
Faults
Alarms
Scaled Blocks*

Comm Control
Masks & Owners
Datalinks

Analog Inputs
Analog Outputs
Digital Inputs
Digital Outputs

* Vector Control Option Only
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 19

= Stop drive before changing this parameter.

= 32 bit parameter in the Standard Control option. All parameters in the Vector
Control option are 32 bit.

= Parameter only displayed when [Motor Cntl Sel] is set to “4.”

= This parameter is specific to the Standard Control Option.

= This parameter will only be available with the Vector Control option.

Important: Some parameters will have two unit values:
• Analog inputs can be set for current or voltage with [Anlg In Config], param. 320.
• Setting [Speed Units], parameter 79 on Vector Control drives selects Hz or RPM.
• Values that pertain to Vector Control drives only will be indicated by “ .”

 indicates that additional information is available in Appendix C of the User Manual.

Important Notes about Parameters

32

FV

Standard

Vector

Vector

Frequently Used Parameters

Fi
le

Gr
ou

p
No

.

Parameter Name & Description Values Re
lat

ed

MO
TO

R 
CO

NT
RO

L
Mo

to
r D

at
a

042 [Motor NP FLA]
Set to the motor nameplate rated full load
amps.

Default:
Min/Max:
Units:

Based on Drive Rating
0.0/[Rated Amps] × 2
0.1 Amps

047
048

047 [Motor OL Hertz]
Selects the output frequency below
which the motor operating current is
derated. The motor thermal overload will
generate a fault at lower levels of current.

Default:
Min/Max:
Units:

Motor NP Hz/3
0.0/Motor NP Hz
0.1 Hz

042
220

048 [Motor OL Factor]
Sets the operating level for the motor
overload.

Default:
Min/Max:
Units:

1.0
0.20/2.0
0.01

042
220

To
rq

 A
ttr

ibu
te

s

053 [Torque Perf Mode]
Sets the method of motor torque
production.

Default:
Options:

0
0
1
2
3

“Sensrls Vect”
“Sensrls Vect”
“SV Economize”
“Custom V/Hz”
“Fan/Pmp V/Hz”

[Motor Cntl Sel]
Sets the method of motor control used in
the drive.
Important: “Flux Vector” mode requires
autotuning of the motor, both coupled
and uncoupled to the load.

Default:
Options:

0
0
1
2
3
4

“Sensrls Vect”
“Sensrls Vect”
“SV Economize”
“Custom V/Hz”
“Fan/Pmp V/Hz”
“Flux Vector”

Motor
FLA

OL
Factor

Operating
Level=x

Standard

Vector
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20 PowerFlex 700 Adjustable Frequency AC Drive Quick Start
MO

TO
R 

CO
NT

RO
L

To
rq

 A
ttr

ibu
te

s

061 [Autotune]
Provides a manual or automatic method
for setting [IR Voltage Drop], [Flux
Current Ref] and [Ixo Voltage Drop].
Valid only when parameter 53 is set to
“Sensrls Vect,”  “SV Economize” or “Flux
Vector.”

Default:
Options:

3
0
1
2
3

“Calculate”
“Ready”
“Static Tune”
“Rotate Tune”
“Calculate”

053
062

“Ready” (0) = Parameter returns to this setting following a “Static Tune” or “Rotate
Tune.” It also permits manually setting [IR Voltage Drop], [Ixo Voltage Drop] and
[Flux Current Ref].
“Static Tune” (1) = A temporary command that initiates a non-rotational motor
stator resistance test for the best possible automatic setting of [IR Voltage Drop]
in all valid modes and a non-rotational motor leakage inductance test for the best
possible automatic setting of [Ixo Voltage Drop] in “Flux Vector”  mode.  A start
command is required following initiation of this setting. The parameter returns to
“Ready” (0) following the test, at which time another start transition is required to
operate the drive in normal mode. Used when motor cannot be rotated.
“Rotate Tune” (2) = A temporary command that initiates a “Static Tune” followed
by a rotational test for the best possible automatic setting of [Flux Current Ref]. In
“Flux Vector” mode, with encoder feedback, a test for the best possible automatic
setting of [Slip RPM @ FLA] is also run. A start command is required following
initiation of this setting. The parameter returns to “Ready” (0) following the test, at
which time another start transition is required to operate the drive in normal
mode. Important: Used when motor is uncoupled from the load. Results may not
be valid if a load is coupled to the motor during this procedure.

“Calculate” (3) = This setting uses motor nameplate data to automatically set [IR
Voltage Drop], [Ixo Voltage Drop], [Flux Current Ref] and [Slip RPM @ FLA].

Sp
ee

d 
Fe

ed
ba

ck

412 [Motor Fdbk Type]
Selects the encoder type; single channel
or quadrature. Options 1 & 3 detect a
loss of encoder signal (when using
differential inputs).

Default:
Options:

0
0
1
2
3

“Quadrature”
“Quadrature”
“Quad Check”
“Single Chan”
“Single Check”

413 [Encoder PPR]
Contains the encoder pulses per
revolution

Default:
Min/Max:
Units:

1024 PPR
2/20000 PPR
1 PPR

Fi
le

Gr
ou

p
No

.
Parameter Name & Description Values Re

lat
ed

!
ATTENTION: Rotation of the motor in an undesired direction can
occur during this procedure. To guard against possible injury and/or
equipment damage, it is recommended that the motor be
disconnected from the load before proceeding.

Vector

Vector
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SP
EE

D 
CO

MM
AN

D Sp
d 

Mo
de

 &
 L

im
its

079 [Speed Units]
Selects the units to be used for all speed
related parameters. Options 0 & 1
indicate status only. Options 3 & 4 will
convert/configure the drive.
“Convert Hz” - converts all speed based
parameters to Hz, and changes the value
proportionately (i.e. 1800 RPM = 60 Hz).
“Convert RPM” - converts all speed
based parameters to RPM, and changes
the value proportionately.

Default:
Options:

0
0
1
2
3

“Hz”
“Hz”
“RPM”
“Convert Hz”
“Convert RPM”

080 [Speed Mode]
Sets the method of speed regulation.

Default:
Options:

0
0
1
2

“Open Loop”
“Open Loop”
“Slip Comp”
“Process PI”

[Feedback Select]
Selects the source for motor speed
feedback.
“Open Loop” - no encoder is present, and
slip compensation is not needed.
“Slip Comp” - tight speed control is
needed, and encoder is not present.
“Encoder” - an encoder is present.
“Simulator” - Simulates a motor for test-
ing drive operation & interface checkout.

Default:
Options:

0
0
1
2
3
4
5

“Open Loop”
“Open Loop”
“Slip Comp”
“Reserved”
“Encoder”
“Reserved”
“Simulator”

081 [Minimum Speed]
Sets the low limit for speed reference
after scaling is applied. Refer to
parameter 083 [Overspeed Limit].

Default:
Min/Max:
Units:

0.0
0.0/[Maximum Speed]
0.1 Hz
0.1 RPM

079
083
092
095

082 [Maximum Speed]
Sets the high limit for speed reference
after scaling is applied. Refer to
parameter 083 [Overspeed Limit].

Default:

Min/Max:

Units:

50.0 or 60.0 Hz (volt class)
[Motor NP RPM]
5.0/400.0 Hz
5.0/400.0 Hz
0.0/24000.0 RPM
0.1 Hz
0.1 RPM

055
079
083
091
094
202

Sp
ee

d 
Re

fer
en

ce

090 [Speed Ref A Sel]
Selects the source of the speed
reference to the drive unless [Speed Ref
B Sel] or [Preset Speed 1-7] is selected.

(1) See User Manual for DPI port
locations.

Default:
Options:

2
1
2
3-6
7
8
9
10
11-
17
18-
22

“Analog In 2”
“Analog In 1”
“Analog In 2”
“Reserved”
“Pulse In”
“Encoder”
“MOP Level”
“Reserved”
“Preset Spd1-7”

“DPI Port 1-5”(1)

002
091
thru
093
101
thru
107
117
thru
120
192

Fi
le

Gr
ou

p
No

.
Parameter Name & Description Values Re

lat
ed

Vector

Standard

Vector

Vector

Vector

Vector

Vector
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22 PowerFlex 700 Adjustable Frequency AC Drive Quick Start
SP

EE
D 

CO
MM
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091 [Speed Ref A Hi]
Scales the upper value of the [Speed Ref
A Sel] selection when the source is an
analog input.

Default:
Min/Max:
Units:

[Maximum Speed]
–/+[Maximum Speed]
0.1 Hz
0.01 RPM

079
082

092 [Speed Ref A Lo]
Scales the lower value of the [Speed Ref
A Sel] selection when the source is an
analog input.

Default:
Min/Max:
Units:

0.0
–/+[Maximum Speed]
0.1 Hz
0.01 RPM

079
081

Di
sc

re
te

 S
pe

ed
s

101
102
103
104
105
106
107

[Preset Speed 1]
[Preset Speed 2]
[Preset Speed 3]
[Preset Speed 4]
[Preset Speed 5]
[Preset Speed 6]
[Preset Speed 7]
Provides an internal fixed speed
command value. In bipolar mode
direction is commanded by the sign of
the reference.

Default:

Min/Max:
Units:

5.0 Hz/150 RPM
10.0 Hz/300 RPM
20.0 Hz/600 RPM
30.0 Hz/900 RPM
40.0 Hz/1200 RPM
50.0 Hz/1500 RPM
60.0 Hz/1800 RPM
–/+[Maximum Speed]
0.1 Hz
1 RPM

079
090
093

DY
NA

MI
C 

CO
NT

RO
L Ra

m
p 

Ra
te

s

140
141

[Accel Time 1]
[Accel Time 2]
Sets the rate of accel for all speed
increases.

Default:

Min/Max:
Units:

10.0 Secs
10.0 Secs
0.1/3600.0 Secs
0.1 Secs

142
143
146
361
thru
366

142
143

[Decel Time 1]
[Decel Time 2]
Sets the rate of decel for all speed
decreases.

Default:

Min/Max:
Units:

10.0 Secs
10.0 Secs
0.1/3600.0 Secs
0.1 Secs

140
141
146
361
thru
366

146 [S Curve %]
Sets the percentage of accel or decel
time that is applied to the ramp as S
Curve. Time is added, 1/2 at the
beginning and 1/2 at the end of the ramp.

Default:
Min/Max:
Units:

0%
0/100%
1%

140
thru
143

Lo
ad

 L
im

its

148 [Current Lmt Val]
Defines the current limit value when
[Current Lmt Sel] = “Cur Lim Val.”

Default:

Min/Max:
Units:

[Rated Amps] × 1.5
(Equation yields approxi-
mate default value.)
Based on Drive Rating
0.1 Amps

147
149

150 [Drive OL Mode]
Selects the drive’s response to
increasing drive temperature.

Default:
Options:

3
0
1
2
3

“Both–PWM 1st”
“Disabled”
“Reduce CLim”
“Reduce PWM”
“Both–PWM 1st”

219

Fi
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.
Parameter Name & Description Values Re
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Vector

Vector

Vector

Vector

Vector

Vector

Vector

Vector

Vector

Vector

Max Speed
Accel Time Accel Rate=

Max Speed
Decel Time Decel Rate=
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DY
NA

MI
C 

CO
NT
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L
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ad
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its
151 [PWM Frequency]

Sets the carrier frequency for the PWM
output. Drive derating may occur at
higher carrier frequencies. For derating
information, refer to the PowerFlex
Reference Manual.

Default:
Min/Max:
Units:

4 kHz
2/10 kHz
1 kHz

St
op

/B
ra

ke
 M

od
es

155
156

[Stop Mode A]
[Stop Mode B]

Active stop mode. [Stop Mode A] is
active unless [Stop Mode B] is selected
by inputs.
(1) When using options 1 or 2, refer to the
Attention statements at [DC Brake Level]
in the User Manual.

Default:
Default:
Options:

1
0
0
1
2
3

“Ramp”
“Coast”
“Coast”
“Ramp”(1)

“Ramp to Hold”(1)

“DC Brake”

157
158
159

[Stop/Brk Mode A]
[Stop/Brk Mode B]

See description above.

Re
st

ar
t M

od
es

169 [Flying Start En]
Enables/disables the function which
reconnects to a spinning motor at actual
RPM when a start command is issued.
Not required in Flux Vector mode when
using an encoder.

Default:
Options:

0
0
1

“Disabled”
“Disabled”
“Enabled”

170

UT
IL

IT
Y

Dr
ive

 M
em

or
y

196 [Param Access Lvl]
Selects the parameter display level.
Basic = Reduced param. set
Advanced = Full param. set

Default:
Options:

0
0
1
2

“Basic”
“Basic”
“Advanced”
“Reserved”

201 [Language]
Selects the display language when using
an LCD HIM. This parameter is not
functional with an LED HIM.

Default:
Options:

0
0
1
2
3
4
5
6
7
8-9
10

“Not Selected”
“Not Selected”
“English”
“Francais”
“Español”
“Italiano”
“Deutsch”
“Reserved”
“Português”
“Reserved”
“Nederlands”

Fa
ul

ts

240 [Fault Clear]
Resets a fault and clears the fault queue.

Default:
Options:

0
0
1
2

“Ready”
“Ready”
“Clear Faults”
“Clr Flt Que”

Fi
le

Gr
ou

p
No

.
Parameter Name & Description Values Re

lat
ed

Standard
Standard

Vector
Vector

Vector
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24 PowerFlex 700 Adjustable Frequency AC Drive Quick Start
IN

PU
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UT
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An
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pu

ts

320 [Anlg In Con g]
Selects the mode for the analog inputs.

322
325
323
326

322
325

[Analog In 1 Hi]
[Analog In 2 Hi]
Sets the highest input value to the analog
input x scaling block.
[Anlg In Config], parameter 320 defines if
this input will be –/+10V or 4-20 mA.

Default:

Min/Max:

Units:

10.000 Volt
10.000 Volt
4.000/20.000mA
–/+10.000V
0.000/10.000V
0.001 mA
0.001 Volt

091
092

323
326

[Analog In 1 Lo]
[Analog In 2 Lo]
Sets the lowest input value to the analog
input x scaling block.
[Anlg In Config], parameter 320 defines if
this input will be –/+10V or 4-20 mA.

Default:

Min/Max:

Units:

0.000 Volt
0.000 Volt
4.000/20.000mA
–/+10.000V
0.000/10.000V
0.001 mA
0.001 Volt

091
092

Fi
le

Gr
ou

p
No

.
Parameter Name & Description Values Re

lat
ed

0xx 0xxxxxxxxxxxx
10 01234567891112131415

1=Current
0=Voltage
x =Reserved

Bit #
Factory Default Bit Values

An
alo

g I
n 1

An
alo

g I
n 2
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IN
PU

TS
 &

 O
UT

PU
TS

Di
gi

ta
l In

pu
ts

361
362
363
364
365
366

[Digital In1 Sel]
[Digital In2 Sel]
[Digital In3 Sel]
[Digital In4 Sel]
[Digital In5 Sel]
[Digital In6 Sel] (11)

Selects the function for the digital inputs.
(1) Speed Select Inputs.

To access Preset Speed 1, set [Speed
Ref x Sel] to “Preset Speed 1”.
Type 2 Alarms - Some digital input
programming may cause conflicts
that will result in a Type 2 alarm.
Example: [Digital In1 Sel] set to “5,
Start” in 3-wire control and [Digital
In2 Sel] set to 7 “Run” in2-wire.
Refer to User Manual for information
on resolving this type of conflict.

(2) Vector Control Option Only.

Default:
Default:
Default:
Default:
Default:
Default:
Options:

4
5
18
15
16
17
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15-17
18
19
20
21
22
23
24
25
26
27
28
29
30
31-33
34

“Stop – CF”
“Start”
“Auto/ Manual”
“Speed Sel 1”
“Speed Sel 2”
“Speed Sel 3”
“Not Used”
“Enable”(8)(10)

“Clear Faults”(CF)(4)

“Aux Fault”
“Stop – CF”(5)(10)

“Start”(5)(9)

“Fwd/ Reverse”(5)

“Run”(6)(10)

“Run Forward”(6)

“Run Reverse”(6)

“Jog”(5) “Jog1”(2)(5)

“Jog Forward”
“Jog Reverse”
“Stop Mode B”
“Bus Reg Md B”
“Speed Sel 1-3”(1)

“Auto/ Manual” (7)

“Local”
“Acc2 & Dec2”
“Accel 2”
“Decel 2”
“MOP Inc”
“MOP Dec”
“Excl Link”
“PI Enable”
“PI Hold”
“PI Reset”
“Pwr Loss Lvl”
“Precharge En”
“Spd/Trq Sel1-3”(2,3)

“Jog 2” (2)

100

156
162

096

140

194

380
384
388
124

(4) When [Digital Inx Sel] is set to option 2 “Clear Faults” the Stop button cannot
be used to clear a fault condition.

(5) Typical 3-Wire Inputs - Requires that only 3-wire functions are chosen.
Including 2-wire selections will cause a type 2 alarm.

(6) Typical 2-Wire Inputs - Requires that only 2-wire functions are chosen.
Including 3-wire selections will cause a type 2 alarm.

(7) Auto/Manual - Refer to “Reference Control” in the User Manual for details.
(8) Opening an “Enable” input will cause the motor to coast-to-stop, ignoring any

programmed Stop modes.
(9) A “Dig In ConflictB” alarm will occur if a “Start” input is programmed without a

“Stop” input.
(10) Refer to the Sleep-Wake Mode Attention statement in the User Manual.
(11) A dedicated hardware enable input is available via a jumper selection. Refer

to page 13 for further information.

Fi
le

Gr
ou

p
No

.
Parameter Name & Description Values Re

lat
ed

3 2 1 Auto Reference Source
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

Reference A
Reference B
Preset Speed 2
Preset Speed 3
Preset Speed 4
Preset Speed 5
Preset Speed 6
Preset Speed 7

(3)
3 2 1 Spd/Trq Mode
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

Zero Torque
Spd Reg
Torque Reg
Min Spd/Trq
Max Spd/Trq
Sum Spd/Trq
Absolute
Zero Trq
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26 PowerFlex 700 Adjustable Frequency AC Drive Quick Start

For a complete listing of Faults and Alarms, refer to the PowerFlex 700
User Manual.

Troubleshooting –  Abbreviated Fault & Alarm Listing

Fault No
.

Ty
pe

(1
)

Description Action
Auxiliary Input 2 ➀ Auxiliary input interlock is open. Check remote wiring.
Motor Overload 7 ➀

➂
Internal electronic overload trip.
Enable/Disable with [Fault Config
1].

An excessive motor load exists.
Reduce load so drive output current
does not exceed the current set by
[Motor NP FLA].

OverSpeed Limit 25 ➀ Functions such as Slip
Compensation or Bus Regulation
have attempted to add an output
frequency adjustment greater
than that programmed in
[Overspeed Limit].

Remove excessive load or
overhauling conditions or increase
[Overspeed Limit].

SW OverCurrent 36 ➀ Drive output current has
exceeded the 1ms current rating.
This rating is greater than the 3
second current rating and less
than the hardware overcurrent
fault level. It is typically 200-
250% of the drive continuous
rating

Check for excess load, improper DC
boost setting. DC brake volts set too
high.

DB Resistance 69 Resistance of the internal DB
resistor is out of range.

Replace resistor.

IR Volts Range 77 “Calculate” is the autotune default
and the value determined by the
autotune procedure for IR Drop
Volts is not in the range of
acceptable values.

Re-enter motor nameplate data.

FluxAmpsRef
Rang

78 The value for flux amps
determined by the Autotune
procedure exceeds the
programmed [Motor NP FLA].

1. Reprogram [Motor NP FLA] with
the correct motor nameplate
value.

2. Repeat Autotune.

(1) See the User Manual for a description of fault types.
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PowerFlex 700 Adjustable Frequency AC Drive Quick Start 27

Alarm No
.

Ty
pe

(1
)

Description
Dig In
ConflictA

17 ➁ Digital input functions are in conflict. Combinations marked with a “ ” will
cause an alarm.

Dig In
ConflictB

18 ➁ A digital Start input has been configured without a Stop input or other
functions are in conflict. Combinations that conflict are marked with a “ ”
and will cause an alarm.

Dig In
ConflictC

19 ➁ More than one physical input has been configured to the same input function.
Multiple configurations are not allowed for the following input functions.
Forward/Reverse Run Reverse Bus Regulation Mode B
Speed Select 1 Jog Forward Acc2 / Dec2
Speed Select 2 Jog Reverse Accel 2
Speed Select 3 Run Decel 2
Run Forward Stop Mode B

(1) See User Manual for a description of alarm types.

Manually Clearing Faults

* Jog 1 and Jog 2 with Vector Control Option
Acc2/Dec2 Accel 2 Decel 2 Jog Jog Fwd Jog Rev Fwd/Rev

Acc2 / Dec2
Accel 2
Decel 2
Jog*
Jog Fwd
Jog Rev
Fwd / Rev

* Jog 1 and Jog 2 with Vector Control Option

Start Stop–CF Run Run Fwd Run Rev Jog JogFwd Jog Rev
Fwd/
Rev

Start
Stop–CF
Run
Run Fwd
Run Rev
Jog*
Jog Fwd
Jog Rev
Fwd /
Rev

Step Key(s)
1. Press Esc to acknowledge the fault. The fault information will be

removed so that you can use the HIM.
2. Address the condition that caused the fault.

The cause must be corrected before the fault can be cleared.
3. After corrective action has been taken, clear the fault by:

• Pressing Stop
• Cycling drive power
• Set parameter 240 [Fault Clear] to “1.”
• “Clear Faults” on the HIM Diagnostic menu.

Esc
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Adjustable Frequency AC Drive
Series A

Standard and Vector Control

Firmware Versions
Standard Control: xxx.x - 3.001
Vector Control: xxx.x - 3.002

User Manual

www.abpowerflex.com
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Important User Information
Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Safety Guidelines for the Application, Installation 
and Maintenance of Solid State Controls (Publication SGI-1.1 available from your 
local Rockwell Automation sales office or www.rockwellautomation.com/literature) 
describes some important differences between solid state equipment and 
hard-wired electromechanical devices. Because of this difference, and also because 
of the wide variety of uses for solid state equipment, all persons responsible for 
applying this equipment must satisfy themselves that each intended application of 
this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or 
consequential damages resulting from the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with any 
particular installation, Rockwell Automation, Inc. cannot assume responsibility or 
liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of 
information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written 
permission of Rockwell Automation, Inc. is prohibited.

Throughout this manual, when necessary we use notes to make you aware of safety 
considerations.

Important: Identifies information that is critical for successful application and 
understanding of the product.

DriveExplorer, DriveExecutive, Force Technology and SCANport are trademarks of Rockwell Automation, Inc.
PowerFlex and PLC are registered trademarks of Rockwell Automation, Inc.
ControlNet is a trademark of ControlNet International, Ltd.
DeviceNet is a trademark of the Open DeviceNet Vendor Association.

WARNING:  Identifies information about practices or circumstances 
that can cause an explosion in a hazardous environment, which may 
lead to personal injury or death, property damage, or economic loss.

ATTENTION:  Identifies information about practices or circumstances 
that can lead to personal injury or death, property damage, or economic 
loss. Attentions help you:

identify a hazard
avoid the hazard
recognize the consequences

Shock Hazard labels may be located on or inside the equipment (e.g., 
drive or motor) to alert people that dangerous voltage may be present.

Burn Hazard labels may be located on or inside the equipment (e.g., 
drive or motor) to alert people that surfaces may be at dangerous 
temperatures.
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Document Update

PowerFlex 700 User Manual Update
This document provides important information for the following 
PowerFlex 700 User Manuals:

Series A - publication 20B-UM001x-xx-x

Series B - publication 20B-UM002x-xx-x

Included is new information about using the PowerFlex 700 drive with 
an Auxiliary Control Power Supply (such as the 20-24V-AUX1). Place 
this document with your User Manual for future reference.

Auxiliary Control Power Supply

An Auxiliary Control Power Supply can provide control power for 
certain PowerFlex 700 drives. See details below.

The Auxiliary Control Power Supply Must Not be used with…

Any Standard Control drive (15th position of the catalog number 
string equals “A,” “B,” or “N”).

Any 200/240V PowerFlex 700 drive, Standard or Vector Control
(4th position of the catalog number string equals “B”).

The Auxiliary Control Power Supply Can be used with…

400/480 and 600/690 Volt drives with Vector Control (15th position 
of the catalog number string equals “C,” or “D”). Consult the factory 
when using an auxiliary power supply in these instances.

Use of an auxiliary power supply to keep the drive control logic up 
when the main AC power is removed requires the use of some type 
of AC line monitoring as well as control of the Precharge Enable 
signal. Consult the factory for additional guidance.

!
ATTENTION:  The Auxiliary Control Power Supply Must Not be 
used with any PowerFlex 700 Standard Control drive or 200/240 Volt 
Vector Control drive. Using the power supply with these drives will 
cause equipment/component damage.
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Summary of Changes

The information below summarizes the changes to the PowerFlex 700 
User Manual, publication 20B-UM001 since the last release.

Manual Updates

Change Page
Bypass Attention statement added P-3
Catalog Number Explanation updated P-4
Mounting section updated 1-2
Shield Termination description updated 1-4
Power Terminal Block Specifications updated 1-9
Recommended Signal Wire table updated 1-15
CE General Notes & Table 1.I updated 1-25
“Flashing, Drive Stopped” Status Indicator updated 2-2 & 4-2
[Dig Out Setpt] description updated 3-58
“Decel Inhibit” Action #3 updated 4-5
Sound Pressure specification added A-2
Motor Starter catalog numbers updated A-8 through A-12
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soc-ii Summary of Changes

Notes:
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Preface

Overview

The purpose of this manual is to provide you with the basic information 
needed to install, start-up and troubleshoot the PowerFlex 700 
Adjustable Frequency AC Drive. 

This manual is intended for qualified personnel. You must be able to 
program and operate Adjustable Frequency AC Drive devices. In 
addition, you must have an understanding of the parameter settings and 
functions.

The PowerFlex 700 User Manual is designed to provide only basic 
start-up information. For detailed drive information, please refer to the 
PowerFlex Reference Manual. The reference manual is included on the 
CD supplied with your drive or is also available online at
http://www.rockwellautomation.com/literature.

For information on . . . See page . . .
Who Should Use this Manual? P-1
What Is Not in this Manual P-1
Reference Materials P-2
Manual Conventions P-2
Drive Frame Sizes P-3
General Precautions P-3
Catalog Number Explanation P-4

Who Should Use this Manual?

What Is Not in this Manual
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P-2 Overview

The following manuals are recommended for general drive information:

For detailed PowerFlex 700 information:

For Allen-Bradley Drives Technical Support:

In this manual we refer to the PowerFlex 700 Adjustable Frequency 
AC Drive as; drive, PowerFlex 700 or PowerFlex 700 Drive.

To help differentiate parameter names and LCD display text from 
other text, the following conventions will be used:

– Parameter Names will appear in [brackets]. 
For example: [DC Bus Voltage].

– Display Text will appear in “quotes.” For example: “Enabled.”

The following words are used throughout the manual to describe an 
action:

Reference Materials

Title Publication Available Online at . . .
Wiring and Grounding Guidelines 
for PWM AC Drives

DRIVES-IN001…

www.rockwellautomation.com/
literature

Preventive Maintenance of 
Industrial Control and Drive 
System Equipment

DRIVES-TD001…

Safety Guidelines for the 
Application, Installation and 
Maintenance of Solid State Control

SGI-1.1

A Global Reference Guide for 
Reading Schematic Diagrams

100-2.10

Guarding Against Electrostatic 
Damage

8000-4.5.2

Title Publication Available . . .
PowerFlex 
Reference Manual

PFLEX-RM001… on the CD supplied with the drive or 
www.rockwellautomation.com/literature

Title Online at . . .
Allen-Bradley Drives Technical Support www.ab.com/support/abdrives

Manual Conventions

Word Meaning
Can Possible, able to do something
Cannot Not possible, not able to do something
May Permitted, allowed
Must Unavoidable, you must do this
Shall Required and necessary
Should Recommended
Should Not Not recommended
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Overview P-3

Similar PowerFlex 700 drive sizes are grouped into frame sizes to 
simplify spare parts ordering, dimensioning, etc. A cross reference of 
drive catalog numbers and their respective frame size is provided in 
Appendix A.

Drive Frame Sizes

General Precautions

!
ATTENTION:  This drive contains ESD (Electrostatic Discharge) 
sensitive parts and assemblies. Static control precautions are required 
when installing, testing, servicing or repairing this assembly. 
Component damage may result if ESD control procedures are not 
followed. If you are not familiar with static control procedures, 
reference A-B publication 8000-4.5.2, “Guarding Against Electrostatic 
Damage” or any other applicable ESD protection handbook.

!
ATTENTION:  An incorrectly applied or installed drive can result in 
component damage or a reduction in product life. Wiring or application 
errors, such as, undersizing the motor, incorrect or inadequate AC 
supply, or excessive ambient temperatures may result in malfunction of 
the system.

!
ATTENTION:  Only qualified personnel familiar with adjustable 
frequency AC drives and associated machinery should plan or 
implement the installation, start-up and subsequent maintenance of the 
system. Failure to comply may result in personal injury and/or 
equipment damage.

!
ATTENTION:  To avoid an electric shock hazard, verify that the 
voltage on the bus capacitors has discharged before performing any 
work on the drive. Measure the DC bus voltage at the +DC & –DC 
terminals of the Power Terminal Block (refer to Chapter 1 for location). 
The voltage must be zero.

!
ATTENTION:  Risk of injury or equipment damage exists. DPI or 
SCANport host products must not be directly connected together via 
1202 cables. Unpredictable behavior can result if two or more devices 
are connected in this manner.

!
ATTENTION:  An incorrectly applied or installed bypass system can 
result in component damage or reduction in product life. The most 
common causes are:

Wiring AC line to drive output or control terminals.
Improper bypass or output circuits not approved by Allen-Bradley.
Output circuits which do not connect directly to the motor.

Contact Allen-Bradley for assistance with application or wiring.
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P-4 Overview

The PowerFlex 700 catalog numbering scheme is shown on page P-5.

!
ATTENTION:  The “adjust freq” portion of the bus regulator function 
is extremely useful for preventing nuisance overvoltage faults resulting 
from aggressive decelerations, overhauling loads, and eccentric loads. It 
forces the output frequency to be greater than commanded frequency 
while the drive's bus voltage is increasing towards levels that would 
otherwise cause a fault. However, it can also cause either of the 
following two conditions to occur.

1. Fast positive changes in input voltage (more than a 10% increase 
within 6 minutes) can cause uncommanded positive speed changes. 
However an “OverSpeed Limit” fault will occur if the speed reaches 
[Max Speed] + [Overspeed Limit]. If this condition is unacceptable, 
action should be taken to 1) limit supply voltages within the 
specification of the drive and, 2) limit fast positive input voltage 
changes to less than 10%. Without taking such actions, if this 
operation is unacceptable, the “adjust freq” portion of the bus 
regulator function must be disabled (see parameters 161 and 162).

2. Actual deceleration times can be longer than commanded 
deceleration times. However, a “Decel Inhibit” fault is generated if 
the drive stops decelerating altogether. If this condition is 
unacceptable, the “adjust freq” portion of the bus regulator must be 
disabled (see parameters 161 and 162). In addition, installing a 
properly sized dynamic brake resistor will provide equal or better 
performance in most cases.

Important: These faults are not instantaneous. Test results have 
shown that they can take between 2-12 seconds to 
occur.

!
ATTENTION:  Loss of control in suspended load applications can 
cause personal injury and/or equipment damage. Loads must always be 
controlled by the drive or a mechanical brake. Parameters 600-611 are 
designed for lifting/torque proving applications. It is the responsibility 
of the engineer and/or end user to configure drive parameters, test any 
lifting functionality and meet safety requirements in accordance with all 
applicable codes and standards.

Catalog Number Explanation
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O
verview

P-5

Code Voltage Ph. Prechg.
B 240V AC 3 –
C 400V AC 3 –
D 480V AC 3 –
E 600V AC➌ 3 –
F 690V AC 3 –
H 540V DC➍ – N
J 650V DC➍ – N
P 540V DC➍ – Y
R 650V DC➍ – Y

Code Control I/O Volts
A Std. 24V DC/AC
B Std. 115V AC
C Vector➎ 24V DC/AC
D Vector➎ 115V AC
N Std. None

Code Version
C ControlNet (Coax)
D DeviceNet
E EtherNet/IP
R RIO
S RS-485
N None

Code Operator Interface
0 Blank Cover
2 Digital LCD 
3 Full Numeric LCD 
4 Analog LCD 
5 Prog. Only LCD Code w/Resistor

Y Yes➊

N No

Code CE Filter CM Choke
A Yes Yes
B Yes No

Code Type
0 None
1 Encoder, 12V

Code Enclosure
A IP 20, 

NEMA Type 1
N Open

Code w/Brake IGBT➋

Y Yes
N No

➊ Not available for Frame 3 drives or larger.
➋ Brake IGBT is standard on Frames 0-3 and optional on Frames 4-6.
➌ Note: CE Certification testing has not been performed on 600V class drives.
➍ Frames 5 & 6 Only.
➎ Vector Control Option utilizes DPI Only.
➏ Must be used with Vector Control option C or D (position 15). Positions 17-20 are only 

required when custom firmware is supplied. 
➐ Positions 16-20 of the catalog number are not applicable for Canada. These options 

(positions 16-20) are only available as User Installed in Canada

Code Type
A User Manual
N No Manual

Code Type
20B 700

400V 60Hz Input
400V

Code Amps kW
1P3 1.3 0.37
2P1 2.1 0.75
3P5 3.5 1.5
5P0 5.0 2.2
8P7 8.7 4.0
011 11.5 5.5
015 15.4 7.5
022 22 11
030 30 15
037 37 18.5
043 43 22
056 56 30
072 72 37
085 85 45
105 105 55
125 125 55
140 140 75
170 170 90
205 205 110
260 260 132

600V 60Hz Input➌
600V

Code Amps HP
1P7 1.7 1.0
2P7 2.7 2.0
3P9 3.9 3.0
6P1 6.1 5.0
9P0 9.0 7.5
011 11 10
017 17 15
022 22 20
027 27 25
032 32 30
041 41 40
052 52 50
062 62 60
077 77 75
099 99 100
125 125 125
144 144 150

208/240V 60Hz Input
208V 240V

Code Amps Amps HP
2P2 2.5 2.2 0.5
4P2 4.8 4.2 1.0
6P8 7.8 6.8 2.0
9P6 11 9.6 3.0
015 17.5 15.3 5.0
022 25.3 22 7.5
028 32.2 28 10
042 48.3 42 15
052 56 52 20
070 78.2 70 25
080 92 80 30
104 120 104 40
130 130 130 50
154 177 154 60
192 221 192 75

690V 60Hz Input
690V

Code Amps kW
052 52 45
060 60 55
082 82 75
098 98 90
119 119 110
142 142 132

480V 60Hz Input
480V

Code Amps HP)
1P1 1.1 0.5
2P1 2.1 1.0
3P4 3.4 2.0
5P0 5.0 3.0
8P0 8.0 5.0
011 11 7.5
014 14 10
022 22 15
027 27 20
034 34 25
040 40 30
052 52 40
065 65 50
077 77 60
096 96 75
125 125 100
156 156 125
180 180 150
248 248 200

Code Type
AD➏ 60Hz Maximum

Position

1-3 4 5-7 8 9 10 11 12 13 14 15 16➐ 17-18➐ 19-20➐

20B D 2P1 A 3 A Y N A R C 0 NN AD
Drive Voltage Rating Rating Enclosure HIM Documentation Brake Brake Resistor Emission Comm Slot I/O Feedback Future 

Use
Custom 

Firmware
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P-6 Overview

Notes:
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Chapter 1

Installation/Wiring

This chapter provides information on mounting and wiring the 
PowerFlex 700 Drive.

Most start-up difficulties are the result of incorrect wiring. Every 
precaution must be taken to assure that the wiring is done as instructed. 
All items must be read and understood before the actual installation 
begins.

For information on . . See page For information on. . See page
Opening the Cover 1-1 Disconnecting MOVs and 

Common Mode Capacitors
1-13

Mounting Considerations 1-2
AC Supply Source Considerations 1-2 I/O Wiring 1-15
General Grounding Requirements 1-4 Reference Control 1-22
Fuses and Circuit Breakers 1-5 Auto/Manual Examples 1-23
Power Wiring 1-5 Lifting/Torque Proving 1-24

EMC Instructions 1-25

!
ATTENTION:  The following information is merely a guide for proper 
installation. The Allen-Bradley Company cannot assume responsibility 
for the compliance or the noncompliance to any code, national, local or 
otherwise for the proper installation of this drive or associated 
equipment. A hazard of personal injury and/or equipment damage 
exists if codes are ignored during installation.

Opening the Cover

Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

Frames 0-4
Locate the slot in the upper left corner. 
Slide the locking tab up and swing the 
cover open. Special hinges allow cover to 
move away from drive and lay on top of 
adjacent drive (if present). See page 1-7 
for frame 4 access panel removal.

Frame 5
Slide the locking tab up, loosen the 
right-hand cover screw and remove. See 
page 1-7 for access panel removal.

Frame 6
Loosen 2 screws at bottom of drive cover. 
Carefully slide bottom cover down & out. 
Loosen the 2 screws at top of cover and 
remove.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 239 of 3168



1-2 Installation/Wiring

Operating Temperatures
PowerFlex 700 drives are designed to operate at 0 to 40 C ambient.
To operate the drive in installations between 41  and 50  C, see below.

Table 1.A   Acceptable Surrounding Air Temperature & Required Actions

Minimum Mounting Clearances
Specified vertical clearance requirements are intended to be from drive 
to drive. Other objects can occupy this space; however, reduced airflow 
may cause protection circuits to fault the drive. In addition, inlet air 
temperature must not exceed the product specification.

PowerFlex 700 drives are suitable for use on a circuit capable of 
delivering up to a maximum of 200,000 rms symmetrical amperes, and a 
maximum of 600 volts.

Mounting Considerations

Drive Catalog 
Number

Required Action . . .
IP 20, NEMA Type 1(1) IP 20, NEMA Type Open IP 00, NEMA Type Open
No Action Required Remove Top Label(2) Remove Top Label & Vent Plate(3)

All Except 20BC072 40 C 50 C NA
20BC072 40 C 45 C 50 C

(1) IP20 (NEMA Type 1) general purpose enclosures are intended for indoor use primarily to provide a 
degree of protection against contact with enclosed equipment. These enclosures offer no 
protection against airborne contaminants such as dust or water.

(2) Removing the adhesive top label from the drive changes the NEMA enclosure rating from Type 1 to 
Open type.

(3) To remove vent plate (see page A-20 for location), lift top edge of plate from the chassis. Rotate 
the plate out from the back plate.

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

50.8 mm
(2.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

PWR

STS

PORT

MOD

NET A

NET B

PWR

STS

PORT

MOD

NET A

NET B

Refer to Appendix A for 
detailed dimension 

information. 

No Adhesive Label
(see Table 1.A)

With Adhesive Label
(see Table 1.A)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

PWR

STS

PORT

MOD

NET A

NET B

PWR

STS

PORT

MOD

NET A

NET B

AC Supply Source Considerations
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Installation/Wiring 1-3

If a system ground fault monitor (RCD) is to be used, only Type B 
(adjustable) devices should be used to avoid nuisance tripping.

Unbalanced or Ungrounded Distribution Systems

If phase to ground voltage will exceed 125% of normal line to line 
voltage or the supply system is ungrounded, refer to the Wiring and 
Grounding Guidelines for PWM AC Drives (publication 
DRIVES-IN001).

Input Power Conditioning

Certain events on the power system supplying a drive can cause 
component damage or shortened product life. These conditions are 
divided into 2 basic categories:

1. All drives

– The power system has power factor correction capacitors 
switched in and out of the system, either by the user or by the 
power company.

– The power source has intermittent voltage spikes in excess of 
6000 volts. These spikes could be caused by other equipment on 
the line or by events such as lightning strikes. 

– The power source has frequent interruptions.

2. 5 HP or Less Drives (in addition to “1” above)

– The nearest supply transformer is larger than 100kVA or the 
available short circuit (fault) current is greater than 100,000A.

– The impedance in front of the drive is less than 0.5%.

If any or all of these conditions exist, it is recommended that the user 
install a minimum amount of impedance between the drive and the 
source. This impedance could come from the supply transformer itself, 
the cable between the transformer and drive or an additional transformer 
or reactor. The impedance can be calculated using the information 
supplied in Wiring and Grounding Guidelines for PWM AC Drives, 
publication DRIVES-IN001.

!
ATTENTION:  To guard against personal injury and/or equipment 
damage caused by improper fusing or circuit breaker selection, use only 
the recommended line fuses/circuit breakers specified in Appendix A.

!
ATTENTION:  PowerFlex 700 drives contain protective MOVs and 
common mode capacitors that are referenced to ground. These devices 
should be disconnected if the drive is installed on an ungrounded 
distribution system. See page 1-13 for jumper locations.
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1-4 Installation/Wiring

The drive Safety Ground - PE must be connected to system ground. 
Ground impedance must conform to the requirements of national and 
local industrial safety regulations and/or electrical codes. The integrity 
of all ground connections should be periodically checked.

For installations within a cabinet, a single safety ground point or ground 
bus bar connected directly to building steel should be used. All circuits 
including the AC input ground conductor should be grounded 
independently and directly to this point/bar.

Figure 1.1   Typical Grounding

Safety Ground - PE 
This is the safety ground for the drive that is required by code. This point 
must be connected to adjacent building steel (girder, joist), a floor 
ground rod or bus bar (see above). Grounding points must comply with 
national and local industrial safety regulations and/or electrical codes. 

Shield Termination - SHLD
The Shield terminal (see Figure 1.3 on page 1-10) provides a grounding 
point for the motor cable shield. The motor cable shield should be 
connected to this terminal on the drive (drive end) and the motor frame 
(motor end). A shield terminating cable gland may also be used.

When shielded cable is used for control and signal wiring, the shield 
should be grounded at the source end only, not at the drive end.

RFI Filter Grounding
Using an optional RFI filter may result in relatively high ground leakage 
currents. Therefore, the filter must only be used in installations with 
grounded AC supply systems and be permanently installed and 
solidly grounded (bonded) to the building power distribution ground. 
Ensure that the incoming supply neutral is solidly connected (bonded) to 
the same building power distribution ground. Grounding must not rely 
on flexible cables and should not include any form of plug or socket that 
would permit inadvertent disconnection. Some local codes may require 
redundant ground connections. The integrity of all connections should be 
periodically checked. Refer to the instructions supplied with the filter.

General Grounding Requirements

U (T1)
V (T2)
W (T3)

R (L1)
S (L2)
T (L3)

PE

SHLD
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Installation/Wiring 1-5

The PowerFlex 700 can be installed with either input fuses or an input 
circuit breaker. National and local industrial safety regulations and/or 
electrical codes may determine additional requirements for these 
installations. Refer to Appendix A for recommended fuses/circuit 
breakers.

Cable Types Acceptable for 200-600 Volt Installations

A variety of cable types are acceptable for drive installations. For many 
installations, unshielded cable is adequate, provided it can be separated 
from sensitive circuits. As an approximate guide, allow a spacing of 0.3 
meters (1 foot) for every 10 meters (32.8 feet) of length. In all cases, 
long parallel runs must be avoided. Do not use cable with an insulation 
thickness less than or equal to 15 mils (0.4mm/0.015 in.). Use Copper 
wire only. Wire gauge requirements and recommendations are based on 
75 degrees C. Do not reduce wire gauge when using higher temperature 
wire.

Unshielded

THHN, THWN or similar wire is acceptable for drive installation in dry 
environments provided adequate free air space and/or conduit fill rates 
limits are provided. Do not use THHN or similarly coated wire in wet 
areas. Any wire chosen must have a minimum insulation thickness of 15 
Mils and should not have large variations in insulation concentricity.

Fuses and Circuit Breakers

!
ATTENTION:  The PowerFlex 700 does not provide branch short 
circuit protection. Specifications for the recommended fuse or circuit 
breaker to provide protection against short circuits are provided in 
Appendix A.

Power Wiring

!
ATTENTION:  National Codes and standards (NEC, VDE, BSI etc.) 
and local codes outline provisions for safely installing electrical 
equipment. Installation must comply with specifications regarding wire 
types, conductor sizes, branch circuit protection and disconnect 
devices. Failure to do so may result in personal injury and/or equipment 
damage.
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1-6 Installation/Wiring

Shielded/Armored Cable

Shielded cable contains all of the general benefits of multi-conductor 
cable with the added benefit of a copper braided shield that can contain 
much of the noise generated by a typical AC Drive. Strong consideration 
for shielded cable should be given in installations with sensitive 
equipment such as weigh scales, capacitive proximity switches and other 
devices that may be affected by electrical noise in the distribution 
system. Applications with large numbers of drives in a similar location, 
imposed EMC regulations or a high degree of communications/ 
networking are also good candidates for shielded cable. 

Shielded cable may also help reduce shaft voltage and induced bearing 
currents for some applications. In addition, the increased impedance of 
shielded cable may help extend the distance that the motor can be 
located from the drive without the addition of motor protective devices 
such as terminator networks. Refer to Reflected Wave in “Wiring and 
Grounding Guidelines for PWM AC Drives,” publication 
DRIVES-IN001A-EN-P.

Consideration should be given to all of the general specifications 
dictated by the environment of the installation, including temperature, 
flexibility, moisture characteristics and chemical resistance. In addition, 
a braided shield should be included and be specified by the cable 
manufacturer as having coverage of at least 75%. An additional foil 
shield can greatly improve noise containment. 

A good example of recommended cable is Belden® 295xx (xx 
determines gauge). This cable has four (4) XLPE insulated conductors 
with a 100% coverage foil and an 85% coverage copper braided shield 
(with drain wire) surrounded by a PVC jacket.

Other types of shielded cable are available, but the selection of these 
types may limit the allowable cable length. Particularly, some of the 
newer cables twist 4 conductors of THHN wire and wrap them tightly 
with a foil shield. This construction can greatly increase the cable 
charging current required and reduce the overall drive performance. 
Unless specified in the individual distance tables as tested with the drive, 
these cables are not recommended and their performance against the lead 
length limits supplied is not known. 

See Table 1.B.

Table 1.B   Recommended Shielded Wire

Location Rating/Type Description

Standard 
(Option 1)

600V, 90 C (194 F)
XHHW2/RHW-2
Anixter B209500-B209507, 
Belden 29501-29507, or 
equivalent

Four tinned copper conductors with XLPE insulation.
Copper braid/aluminum foil combination shield and 
tinned copper drain wire.
PVC jacket.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 244 of 3168



Installation/Wiring 1-7

EMC Compliance

Refer to EMC Instructions on page 1-25 for details.

CabIe Trays and Conduit

If cable trays or large conduits are to be used, refer to the guidelines 
presented in the Wiring and Grounding Guidelines for PWM AC Drives, 
publication DRIVES-IN001.

Motor Cable Lengths
Typically, motor lead lengths less than 91 meters (300 feet) are 
acceptable. However, if your application dictates longer lengths, refer to 
the Wiring and Grounding Guidelines for PWM AC Drives, publication 
DRIVES-IN001.

Cable Entry Plate Removal
If additional wiring access is needed, the Cable Entry Plate on 0-3 Frame 
drives can be removed. Simply loosen the screws securing the plate to 
the chassis. The slotted mounting holes assure easy removal.

Important: Removing the Cable Entry Plate limits the maximum 
ambient temperature to 40 degrees C (104 degrees F).

Power Wiring Access Panel Removal

Standard 
(Option 2)

Tray rated 600V, 90  C 
(194  F) RHH/RHW-2
Anixter OLF-7xxxxx or 
equivalent

Three tinned copper conductors with XLPE insulation.
5 mil single helical copper tape (25% overlap min.) with 
three bare copper grounds in contact with shield.
PVC jacket.

Class I & II;
Division I & II

Tray rated 600V, 90  C 
(194  F) RHH/RHW-2
Anixter 7V-7xxxx-3G or 
equivalent

Three bare copper conductors with XLPE insulation and 
impervious corrugated continuously welded aluminum 
armor.
Black sunlight resistant PVC jacket overall.
Three copper grounds on #10 AWG and smaller.

Location Rating/Type Description

!
ATTENTION:  To avoid a possible shock hazard caused by induced 
voltages, unused wires in the conduit must be grounded at both ends. 
For the same reason, if a drive sharing a conduit is being serviced or 
installed, all drives using this conduit should be disabled. This will help 
minimize the possible shock hazard from “cross coupled” motor leads.

Frame Removal Procedure (Replace when wiring is complete)
0, 1, 2 & 6 Part of front cover, see page 1-1.
3 Open front cover and gently tap/slide cover down and out.
4 Loosen the 4 screws and remove.
5 Remove front cover (see page 1-1), gently tap/slide panel up and out.
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1-8 Installation/Wiring

AC Input Phase Selection (Frames 5 & 6 Only)

Moving the “Line Type” jumper shown in Figure 1.2 will allow single or 
three-phase operation. 

Important: When selecting single-phase operation, input power must 
be applied to the R (L1) and S (L2) terminals only.

Selecting/Verifying Fan Voltage (Frames 5 & 6 Only)

Important: Read Attention statement above!

Frames 5 & 6 utilize a transformer to match the input line voltage to the 
internal fan voltage. If your line voltage is different than the voltage class 
specified on the drive nameplate, it may be necessary to change 
transformer taps as shown below. Common Bus (DC input) drives 
require user supplied 120 or 240V AC to power the cooling fans. The 
power source is connected between “0 VAC” and the terminal 
corresponding to your source voltage (see Figure 1.4).

Table A  Fan VA ratings (DC Input Only)

Figure 1.2   Typical Locations - Phase Select Jumper & Transformer (Frame 5 shown)

Frame 6 Transformer Tap Access

The transformer is located behind the Power Terminal Block in the area 
shown in Figure 1.2. Access is gained by releasing the terminal block 
from the rail. To release terminal block and change tap:

!
ATTENTION:  To avoid a shock hazard, ensure that all power to the 
drive has been removed before performing the following.

Frame Rating (120V or 240V)
5 100 VA
6 138 VA

LINE
TYPE

SPARE 1

SPARE 2

3-PH  1-PH

480 Volt Tap

600 Volt Tap

690 Volt Tap

400 Volt Tap

Fan Voltage 

Phase Selection 
Jumper

WIRE RANGE: 14-1/0 AWG (2.5-35 MM2)
TORQUE: 32 IN-LB (3.6 N-M)
STRIP LENGTH: 0.67 IN (17 MM)
USE 75° C CU WIRE ONLY

POWER TERMINAL RATINGS

WIRE RANGE: 6-1/0 AWG (16-35 MM2)
TORQUE: 44 IN-LB (5 N-M)
STRIP LENGTH: 0.83 IN (21 MM)

GROUND TERMINAL RATINGS (PE)

300 VDC EXT PWR SPLY TERM (PS+, PS-)

WIRE RANGE: 22-10 AWG (0.5-4 MM2)
TORQUE: 5.3 IN-LB (0.6 N-M)
STRIP LENGTH: 0.35 IN (9 MM)

17

21

INPUT ACOUTPUT

Optional
Communications

Module

9

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 246 of 3168



Installation/Wiring 1-9

1. Locate the small metal tab at the bottom of the end block. 

2. Press the tab in and pull the top of the block out. Repeat for next 
block if desired.

3. Select appropriate transformer tap.

4. Replace block(s) in reverse order.

Power Terminal Block
Refer to Figure 1.3 for typical locations.

Table 1.C   Power Terminal Block Specifications

No. Name Frame Description
Wire Size Range(1) Torque
Maximum Minimum Maximum Recommended

➊ Power Terminal 
Block

0 & 1 Input power and 
motor connections

4.0 mm2

(10 AWG)
0.5 mm2

(22 AWG)
1.7 N-m
(15 lb.-in.)

0.8 N-m
(7 lb.-in.)

2 Input power and 
motor connections

10.0 mm2

(6 AWG)
0.8 mm2

(18 AWG)
1.7 N-m
(15 lb.-in.)

1.4 N-m
(12 lb.-in.)

3 Input power and 
motor connections

25.0 mm2

(3 AWG)
2.5 mm2

(14 AWG)
3.6 N-m
(32 lb.-in.)

1.8 N-m
(16 lb.-in.)

BR1, 2 terminals 10.0 mm2

(6 AWG)
0.8 mm2

(18 AWG)
1.7 N-m
(15 lb.-in.)

1.4 N-m
(12 lb.-in.)

4 Input power and 
motor connections

35.0 mm2

(1/0 AWG)
10 mm2

(8 AWG)
4.0 N-m
(35 lb.-in.)

4.0 N-m
(35 lb.-in.)

5 
(75 HP)

Input power, BR1, 
2, DC+, DC– and 
motor connections

50.0 mm2

(1/0 AWG)
2.5 mm2

(14 AWG)

See Note (2)

PE 50.0 mm2

(1/0 AWG)
16.0 mm2

(6 AWG)
5
(100 HP)

Input power, DC+, 
DC– and motor 

70.0 mm2

(2/0 AWG)
25.0 mm2

(4 AWG)
BR1, 2, terminals 50.0 mm2

(1/0 AWG)
2.5 mm2

(14 AWG)
PE 50.0 mm2

(1/0 AWG)
16.0 mm2

(6 AWG)
6 Input power, DC+, 

DC–, BR1, 2, PE, 
motor connections

120.0 mm2

(4/0 AWG)
2.5 mm2

(14 AWG)
6 N-m
(52 lb.-in.)

6 N-m
(52 lb.-in.)

➋ SHLD Terminal 0-6 Terminating point 
for wiring shields

— — 1.6 N-m
(14 lb.-in.)

1.6 N-m
(14 lb.-in.)

➌ AUX Terminal 
Block

0-4 Auxiliary Control 
Voltage
PS+, PS–(3)

1.5 mm2

(16 AWG)
0.2 mm2

(24 AWG)
— —

5-6 4.0 mm2

(12 AWG)
0.5 mm2

(22 AWG)
0.6 N-m
(5.3 lb.-in.)

0.6 N-m
(5.3 lb.-in.)

➍ Fan Terminal 
Block (CB Only)

5-6 User Supplied Fan 
Voltage (page 1-8)

4.0 mm2

(12 AWG)
0.5 mm2

(22 AWG)
0.6 N-m
(5.3 lb.-in.)

0.6 N-m
(5.3 lb.-in.)

(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.
(2) Refer to the terminal block label inside the drive.
(3) External control power: UL Installation-300V DC, 10%, Non UL Installation-270-600V DC, 10%

0-3 Frame - 40 W, 165 mA, 5 Frame - 80 W, 90 mA.
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1-10 Installation/Wiring

Figure 1.3   Typical Power Terminal Block Location

BR1

BR2

DC+

DC–

PE

U/T1

V/T2

W/T3

R/L1

S/L2

T/L3

Use 75C Wire Only

#10-#14 AWG

Torque to 7 in-lbs

! DANGER

BR1 B

SHLD SHLD

V/T2  W/T3 PE R/L1 S/L2 T/L3

AUX IN+ AUX OUT–

Optional
Communications

Module

75C Cu Wire
6 AWG [10MM2] Max.

12 IN. LBS.
1.4 N-M } TORQUE

WIRE
STRIP

C
O

N
TR

O
L

PO
W

ER

➊

➋ ➊ ➋

WIRE RANGE: 14-1/0 AWG (2.5-35 MM2)
TORQUE: 32 IN-LB (3.6 N-M)
STRIP LENGTH: 0.67 IN (17 MM)
USE 75° C CU WIRE ONLY

POWER TERMINAL RATINGS

WIRE RANGE: 6-1/0 AWG (16-35 MM2)
TORQUE: 44 IN-LB (5 N-M)
STRIP LENGTH: 0.83 IN (21 MM)

GROUND TERMINAL RATINGS (PE)

300 VDC EXT PWR SPLY TERM (PS+, PS-)

WIRE RANGE: 22-10 AWG (0.5-4 MM2)
TORQUE: 5.3 IN-LB (0.6 N-M)
STRIP LENGTH: 0.35 IN (9 MM)

17

21

INPUT ACOUTPUT

Optional
Communications

Module

9

BR1 BR2 DC+ DC- U/T1 V/T2 W/T3 R/L1 S/L2 T/L3

Optional
Communications

Module

PE B

PE A

75C Cu Wire
3 AWG [25MM2] Max.

16 IN. LBS.
1.8 N-M } TORQUE

WIRE
STRIP

C
O

N
TR

O
L

PO
W

ER

AUX IN
+      –

SHLD

SHLD

PE

75C Cu Wire
6 AWG [10MM2] Max.

BR1  BR2

12 IN. LBS.
1.4 N-M } TORQUE

PE/

Optional
Communications

Module

L2L1T3T2T1 L3
INPUTOUTPUT

USE 75°C
COPPER WIRE

ONLY
TORQUE
52 IN-LB
(6 N-M)

BR2

P
S

+
P

S
–

BR1 DC+ DC–
USE 75°C COPPER WIRE ONLY, TORQUE 52 IN-LB (6 N-M) 

22-10
AWG

5.3 IN-LB
(0.6 N-M)

W
IR

E
 S

T
R

IP

Frames 0 & 1

➌

➌

Frame 2

➋

➌

➊

Frame 6

➋ Frames 3 & 4

➌

➊

Frame 5

➋

➊

➌

➍
Common Bus 
Drives Only
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Installation/Wiring 1-11

Figure 1.4   Power Terminal Block
Fr

am
e

Terminal Block

0
+
1

* Note:
Shaded BR1 & BR2 Terminals will only be 
present on drives ordered with the Brake Option.2

3
+
4

480V AC Input 650V DC Input
5 75 HP, Normal Duty 75 HP, Normal Duty

100 HP, Normal Duty 100 HP, Normal Duty

6 125-200 HP, Normal Duty 125-200 HP, Normal Duty

BR1

BR2

DC+

DC–

PE

U (T1)

V (T2)

W (T3)

R (L1)

S (L2)

T (L3)

T
(L3)

S
(L2)

R
(L1)

W
(T3)

V
(T2)

U
(T1)

PEDC–DC+BR2BR1

T
(L3)

S
(L2)

R
(L1)

W
(T3)

V
(T2)

U
(T1)

DC–DC+BR2BR1

T/L3S/L2R/L1PEPEW/T3V/T2U/T1DC–DC+
BR1*/
DC+BR2*PS–

PS+

240
VAC

120
VAC

0
VACPE PEW/T3V/T2

Precharge Resistor Fuse – FWP-15A14F
(Common Bus Drives w/Precharge Only)

U/T1DC–DC+
BR1*/
DC+BR2*PS–

PS+

T/L3S/L2R/L1
PEPE

W/T3V/T2U/T1DC–DC+BR1*/
DC+BR2*

PS–

PS+

240
VAC

120
VAC

0
VAC PEPE

W/T3V/T2U/T1DC–DC+BR1*/
DC+BR2*

PS–

PS+

Precharge Resistor Fuse – FWP-15A14F
(Common Bus Drives w/Precharge Only)

USE 75 C
COPPER WIRE

ONLY

TORQUE
52 IN-LB
(6 N-M)

U
T1

DC–DC+BR1BR2

V
T2

W
T3

R
L1

S
L2

INPUTOUTPUT

T
L3

PE PE

USE 75 C COPPER WIRE ONLY, TORQUE 52 IN-LB (6 N-M) 

22-10
AWG

5.3 IN-LB
(0.6 N-M)W

IR
E

 S
T

R
IP P

S
+

P
S

–

Common Mode Capacitor
& MOV Jumpers

Input Filter Capacitor

M8 Stud (All Terminals)
Max. Lug Width =  25.4 mm (1 in.)

DC–DC+BR1BR2
USE 75 C COPPER WIRE ONLY, TORQUE 52 IN-LB (6 N-M) 

22-10
AWG

5.3 IN-LB
(0.6 N-M)W

IR
E

 S
T

R
IP P

S
+

P
S

–

U
T1

V
T2

W
T3

PE PE

USE 75 C
COPPER WIRE

ONLY

TORQUE
52 IN-LB
(6 N-M) OUTPUT

22-10 AWG
5.3 IN-LB
(0.6 N-M)

F
A

N
IN

P
U

T
1-

P
H

A
S

E

0 
V

A
C

12
0 

V
A

C
24

0 
V

A
C

Precharge Resistor
Fuse
FWP-15A14F
(Common Bus Drives
w/Precharge Only)

M8 Stud (All Terminals)
Max. Lug Width =  25.4 mm (1 in.)
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1-12 Installation/Wiring

Input Contactor Precautions

Output Contactor Precaution

Terminal Description Notes
BR1 DC Brake (+) DB Resistor Connection - Important: Only one DB 

resistor can be used with Frames 0-3. Connecting an 
internal & external resistor could cause damage.

BR2 DC Brake (–)

DC+ DC Bus (+)
DC– DC Bus (–)
PE PE Ground Refer to Figure 1.3 for location on 3 Frame drives

Motor Ground Refer to Figure 1.3 for location on 3 Frame drives
U U (T1) To motor
V V (T2) To motor
W W (T3) To motor
R R (L1) AC Line Input Power

Three-Phase = R, S & T
Single-Phase = R & S Only

S S (L2)
T T (L3)
PS+ AUX (+) Auxiliary Control Voltage (see Table 1.C)
PS– AUX (–) Auxiliary Control Voltage (see Table 1.C)

Using Input/Output Contactors

!
ATTENTION:  A contactor or other device that routinely disconnects 
and reapplies the AC line to the drive to start and stop the motor can 
cause drive hardware damage. The drive is designed to use control input 
signals that will start and stop the motor. If an input device is used, oper-
ation must not exceed one cycle per minute or drive damage will occur.

!
ATTENTION:  The drive start/stop/enable control circuitry includes 
solid state components. If hazards due to accidental contact with mov-
ing machinery or unintentional flow of liquid, gas or solids exist, an 
additional hardwired stop circuit may be required to remove the AC line 
to the drive. An auxiliary braking method may be required.

!
ATTENTION:  To guard against drive damage when using output 
contactors, the following information must be read and understood. 
One or more output contactors may be installed between the drive and 
motor(s) for the purpose of disconnecting or isolating certain motors/
loads. If a contactor is opened while the drive is operating, power will 
be removed from the respective motor, but the drive will continue to 
produce voltage at the output terminals. In addition, reconnecting a 
motor to an active drive (by closing the contactor) could produce 
excessive current that may cause the drive to fault. If any of these 
conditions are determined to be undesirable or unsafe, an auxiliary 
contact on the output contactor should be wired to a drive digital input 
that is programmed as “Enable.” This will cause the drive to execute a 
coast-to-stop (cease output) whenever an output contactor is opened.
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Installation/Wiring 1-13

Bypass Contactor Precaution

PowerFlex 700 drives contain protective MOVs and common mode 
capacitors that are referenced to ground. To guard against drive damage, 
these devices should be disconnected if the drive is installed on an 
ungrounded distribution system where the line-to-ground voltages on 
any phase could exceed 125% of the nominal line-to-line voltage. To 
disconnect these devices, remove the jumper(s) listed in Table 1.D. 
Jumpers can be removed by carefully pulling the jumper straight out. See 
Wiring and Grounding Guidelines for PWM AC Drives, publication 
DRIVES-IN001 for more information on ungrounded systems.

Table 1.D   Jumper Removal (1)

(1) Important: Do Not remove jumpers if the distribution system is grounded.

!
ATTENTION:  An incorrectly applied or installed bypass system can 
result in component damage or reduction in product life. The most 
common causes are:

Wiring AC line to drive output or control terminals.
Improper bypass or output circuits not approved by Allen-Bradley.
Output circuits which do not connect directly to the motor.

Contact Allen-Bradley for assistance with application or wiring.

Disconnecting MOVs and Common Mode Capacitors

!
ATTENTION:  To avoid an electric shock hazard, verify that the 
voltage on the bus capacitors has discharged before removing/installing 
jumpers. Measure the DC bus voltage at the +DC & –DC terminals of 
the Power Terminal Block. The voltage must be zero.

Frames Jumper Component Jumper Location No.
0, 1 PEA Common Mode Capacitors Remove the I/O Cassette (page 1-16). Jumpers 

located on the Power Board (Figure 1.5).
➊

PEB MOV’s ➋
2-4 PEA Common Mode Capacitors Jumpers are located above the Power Terminal 

Block (see Figure 1.5).
➌

PEB MOV’s ➍
5 Wire Common Mode Capacitors Remove the I/O Cassette as described on 

page 1-16. The green/yellow jumper is located 
on the back of chassis (see Figure 1.5 for loca-
tion). Disconnect, insulate and secure the wire 
to guard against unintentional contact with 
chassis or components.

➎

MOV’s Note location of the two green/yellow jumper 
wires next to the Power Terminal Block (Figure 
1.5). Disconnect, insulate and secure the wires 
to guard against unintentional contact with 
chassis or components.

➏
Input Filter Capacitors

6 Wire Common Mode Capacitors Remove the wire guard from the Power Terminal 
Block. Disconnect the three green/yellow wires 
from the two “PE” terminals shown in Figure 1.4. 
Insulate/secure the wires to guard against unin-
tentional contact with chassis or components.

MOV’s
Input Filter Capacitors
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1-14 Installation/Wiring

Figure 1.5   Typical Jumper Locations (see Table 1.D for description)

BR1 BR2 DC+ DC- U/T1 V/T2  W/T3

SHLD SHLD

PE R/L1 S/L2 T/L3

PE 2

MOV-PE JMPR

PE 1

AUX IN+ AUX OUT–

75C Cu Wire
6 AWG [10MM2] Max.

12 IN. LBS.
1.4 N-M } TORQUE

WIRE
STRIP

C
O

N
TR

O
L

PO
W

ER

PE 4 PE 3

DC FILTER CAP-PE JMPR

BR1

BR2

DC+

DC–

PE

U/T1

V/T2

W/T3

R/L1

S/L2

T/L3

Use 75C Wire Only

#10-#14 AWG

Torque to 7 in-lbs

!
DANGER

BR1 BR2 DC+ DC- U/T1 V/T2 W/T3 R/L1 S/L2 T/L3

PE B

PE A

75C Cu Wire
3 AWG [25MM2] Max.

16 IN. LBS.
1.8 N-M } TORQUE

WIRE
STRIP

C
O

N
TR

O
L

PO
W

ER

AUX IN
+      –

SHLD

SHLD

PE

75C Cu Wire
6 AWG [10MM2] Max.

BR1  BR2

12 IN. LBS.
1.4 N-M } TORQUE

Frames 0 & 1
(I/O Cassette Removed)

Frame 2

➋

➌ ➍

➊

➏

➎

WIRE RANGE: 14-1/0 AWG (2.5-35 MM2)
TORQUE: 32 IN-LB (3.6 N-M)
STRIP LENGTH: 0.67 IN (17 MM)
USE 75° C CU WIRE ONLY

POWER TERMINAL RATINGS

WIRE RANGE: 6-1/0 AWG (16-35 MM2)
TORQUE: 44 IN-LB (5 N-M)
STRIP LENGTH: 0.83 IN (21 MM)

GROUND TERMINAL RATINGS (PE)

300 VDC EXT PWR SPLY TERM (PS+, PS-)

WIRE RANGE: 22-10 AWG (0.5-4 MM2)
TORQUE: 5.3 IN-LB (0.6 N-M)
STRIP LENGTH: 0.35 IN (9 MM)

17

21

INPUT ACOUTPUT

Optional
Communications

Module

9

Frame 5

➌ ➍

Frames 3 & 4

Important: Do Not discard or replace grounding hardware.
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Installation/Wiring 1-15

Important points to remember about I/O wiring:

Use Copper wire only. Wire gauge requirements and 
recommendations are based on 75 degrees C. Do not reduce wire 
gauge when using higher temperature wire.
Wire with an insulation rating of 600V or greater is recommended.
Control and signal wires should be separated from power wires by at 
least 0.3 meters (1 foot). 

Important: I/O terminals labeled “(–)” or “Common” are not 
referenced to earth ground and are designed to greatly 
reduce common mode interference. Grounding these 
terminals can cause signal noise.

Signal and Control Wire Types
Table 1.E   Recommended Signal Wire

I/O Wiring

!
ATTENTION:  Configuring an analog input for 0-20mA operation and 
driving it from a voltage source could cause component damage. Verify 
proper configuration prior to applying input signals.

!
ATTENTION:  Hazard of personal injury or equipment damage exists 
when using bipolar input sources. Noise and drift in sensitive input 
circuits can cause unpredictable changes in motor speed and direction. 
Use speed command parameters to help reduce input source sensitivity.

Signal Type/
Where Used

Belden Wire Type(s)
(or equivalent) Description

Min. Insulation 
Rating

Analog I/O & PTC 8760/9460 0.750 mm2(18AWG), twisted pair, 100% 
shield with drain (5)

300V, 
75-90 C
(167-194 F)Remote Pot 8770 0.750 mm2(18AWG), 3 cond., shielded

Encoder/Pulse I/O
<30 m (100 ft.)

Combined: 9730(1) 0.196 mm2(24AWG), individually 
shielded

Encoder/Pulse I/O
30 to 152 m 
(100 to 500 ft.)

Signal: 9730/9728(1) 0.196 mm2(24AWG), indiv. shielded
Power: 8790(2) 0.750 mm2(18AWG)
Combined: 9892(3) 0.330 mm2 or 0.500 mm2 (3)

Encoder/Pulse I/O
152 to 259 m 
(500 to 850 ft.)

Signal: 9730/9728(1) 0.196 mm2(24AWG), indiv. shielded
Power: 8790(2) 0.750 mm2(18AWG)
Combined: 9773/9774(4) 0.750 mm2(18AWG), indiv. shielded pair

(1) 9730 is 3 individually shielded pairs (2 channel + power). If 3 channel is required, use 9728. 
(2) 8790 is 1 shielded pair. 
(3) 9892 is 3 individually shielded pairs (3 channel), 0.33 mm2 (22 AWG) + 1 shielded pair 0.5 mm2 

(20 AWG) for power. 
(4) 9773 is 3 individually shielded pairs (2 channel + power). If 3 channel is required, use 9774.
(5) If the wires are short and contained within a cabinet which has no sensitive circuits, the use of 

shielded wire may not be necessary, but is always recommended.
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1-16 Installation/Wiring

Table 1.F   Recommended Control Wire for Digital I/O

The I/O Control Cassette
Figure 1.6 shows the I/O Control Cassette and terminal block locations. 
The cassette provides a mounting point for the various PowerFlex 700
I/O options. To remove the cassette, follow the steps below. Cassette 
removal will be similar for all frames (0 Frame drive shown).

Figure 1.6   PowerFlex 700 Typical Cassette & I/O Terminal Blocks

I/O Terminal Blocks
Table 1.G   I/O Terminal Block Specifications

 Type Wire Type(s) Description Min. Insulation Rating
Unshielded Per US NEC or applicable national 

or local code
– 300V, 

60  C (140  F)
Shielded Multi-conductor shielded cable 

such as Belden 8770(or equiv.)
0.750 mm2(18AWG), 3 
conductor, shielded.

Step Description
Disconnect the two cable connectors shown in Figure 1.6.
Loosen the two screw latches shown in Figure 1.6.
Slide the cassette out.

Remove screws securing cassette cover to gain access to the boards.

A

B

C

D

BR1BR2DC+DC-PE
U/T1V/T2W/T3R/L1   L2

➌
➋

➊

B

A

C

B

D

Pin 1

Detail

No. Name Description
Wire Size Range(2)  Torque
Maximum Minimum Maximum Recommended

➊ I/O Cassette Removable I/O Cassette

➋ I/O Terminal 
Block

Signal & control 
connections

2.1 mm2

(14 AWG)
0.30 mm2

(22 AWG)
0.6 N-m
(5.2 lb.-in.)

0.6 N-m
(5.2 lb.-in.)

➌ Encoder 
Terminal Block(1)

Encoder power & signal 
connections

0.75 mm2

(18 AWG)
0.196 mm2

(24 AWG)
0.6 N-m
(5.2 lb.-in.)

0.6 N-m
(5.2 lb.-in.)

(1) Not available with Standard Control option.
(2) Maximum/minimum that the terminal block will accept - these are not recommendations.
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Installation/Wiring 1-17

Figure 1.7   Standard Control Option I/O Terminal Designations 

Standard 
Control 
Option No. Signal Fa

ct
or

y
De

fa
ul

t

Description Re
la

te
d

Pa
ra

m
.

1 Anlg Volts In 1 (–) (2) Isolated(3), bipolar, differential, 
10V, 11 bit & sign, 88k ohm input 

impedance.

320 -
327

2 Anlg Volts In 1 (+)

3 Anlg Volts In 2 (–) (2) Isolated (4), bipolar, differential, 
10V, 11 bit & sign, 88k ohm input 

impedance.
4 Anlg Volts In 2 (+)

5 Pot Common – For (+) and (–) 10V pot references.
6 Anlg Volts Out 1 (–) (2) Bipolar, 10V, 11 bit & sign, 2k ohm 

minimum load.
340 -
3447 Anlg Volts Out 1 (+)

8 Anlg Current Out 1 (–) (2) 4-20mA, 11 bit & sign, 400 ohm 
maximum load.9 Anlg Current Out 1 (+)

10 Reserved for Future Use
11 Digital Out 1 – N.C.(1) Fault Max. Resistive Load:

240V AC/30V DC – 1200VA, 150W
Max. Current: 5A, Min. Load: 10mA
Max. Inductive Load:
240V AC/30V DC – 840VA, 105W
Max. Current: 3.5A, Min. Load: 10mA

380 -
38712 Digital Out 1 Common

13 Digital Out 1 – N.O.(1) NOT Fault
14 Digital Out 2 – N.C.(1) NOT Run
15 Digital Out 2 Common
16 Digital Out 2 – N.O.(1) Run
17 Anlg Current In 1 (–) (2) Isolated(3), 4-20mA, 11 bit & sign, 

124 ohm input impedance.
320 -
32718 Anlg Current In 1 (+)

19 Anlg Current In 2 (–) (2) Isolated(4), 4-20mA, 11 bit & sign, 
124 ohm input impedance.20 Anlg Current In 2 (+)

21 –10V Pot Reference – 2k ohm minimum.
22 +10V Pot Reference –
23 Reserved for Future Use
24 +24VDC(5) – Drive supplied logic input power.(5)

25 Digital In Common –
26 24V Common(5) – Common for internal power supply.
27 Digital In 1 Stop - CF 115V AC, 50/60 Hz - Opto isolated

Low State: less than 30V AC
High State: greater than 100V AC
24V AC/DC, 50/60 Hz-Opto isolated
Low State: less than 5V AC/DC
High State: greater than 20V AC/DC
11.2 mA DC

361 -
36628 Digital In 2 Start

29 Digital In 3 Auto/Man.
30 Digital In 4 Speed Sel 1
31 Digital In 5 Speed Sel 2
32 Digital In 6 Speed Sel 3

(1) Contacts in unpowered state. Any relay programmed as Fault or Alarm will energize (pick up) 
when power is applied to drive and deenergize (drop out) when a fault or alarm exists. Relays 
selected for other functions will energize only when that condition exists and will deenergize when 
condition is removed.

(2) These inputs/outputs are dependant on a number of parameters. See “Related Parameters.”
(3) Differential Isolation - External source must be maintained at less than 160V with respect to PE. 

Input provides high common mode immunity.
(4) Differential Isolation - External source must be less than 10V with respect to PE. 
(5) 150mA maximum Load. Not present on 115V versions.

1

16
32
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1-18 Installation/Wiring

Figure 1.8   Vector Control Option I/O Terminal Designations 

Vector 
Control 
Option No. Signal Fa

ct
or

y
De

fa
ul

t

Description Re
la

te
d

Pa
ra

m
.

1 Analog In 1 (–) (1) (2) Isolated(3), bipolar, differential, 
10V/4-20mA, 11 bit & sign, 88k 

ohm input impedance. For 4-20mA, 
a jumper must be installed at 
terminals 17 & 18 (or 19 & 20).

320 -
3272 Analog In 1 (+) (1)

3 Analog In 2 (–) (1)

4 Analog In 2 (+) (1)

5 Pot Common – For (+) and (–) 10V pot references.
6 Analog Out 1 (–) (2) Bipolar (current output is not 

bipolar), 10V/4-20mA, 11 bit & 
sign, voltage mode - limit current to 5 
mA. Current mode - max. load 
resistance is 400 ohms.

340 -
3477 Analog Out 1 (+)

8 Analog Out 2 (–)
9 Analog Out 2 (+)

10 Reserved for Future Use
11 Digital Out 1 – N.C.(4) Fault Max. Resistive Load:

240V AC/30V DC – 1200VA, 150W
Max. Current: 5A, Min. Load: 10mA
Max. Inductive Load:
240V AC/30V DC – 840VA, 105W
Max. Current: 3.5A, Min. Load: 10mA

380 -
39112 Digital Out 1 Common

13 Digital Out 1 – N.O.(4) NOT Fault
14 Digital Out 2 – N.C.(4) NOT Run
15 Digital Out 2/3 Com.
16 Digital Out 3 – N.O.(4) Run
17 Current In Jumper(1) – 

Analog In 1
Placing a jumper across terminals 
17 & 18 (or 19 & 20) will configure 
that analog input for current.

18
19 Current In Jumper(1) – 

Analog In 220
21 –10V Pot Reference – 2k ohm minimum load.
22 +10V Pot Reference –
23 Reserved for Future Use
24 +24VDC(5) – Drive supplied logic input power. (5)

25 Digital In Common –
26 24V Common(5) – Common for internal power supply.
27 Digital In 1 Stop - CF 115V AC, 50/60 Hz - Opto isolated

Low State: less than 30V AC
High State: greater than 100V AC
24V DC - Opto isolated
Low State: less than 5V DC
High State: greater than 20V DC
11.2 mA DC

361 -
36628 Digital In 2 Start

29 Digital In 3 Auto/Man.
30 Digital In 4 Speed Sel 1
31 Digital In 5 Speed Sel 2
32 Digital In 6/Hardware 

Enable, see pg. 1-19
Speed Sel 3

(1) Important: 4-20mA operation requires a jumper at terminals 17 & 18 (or 19 & 20). Drive damage 
may occur if jumper is not installed.

(2) These inputs/outputs are dependant on a number of parameters (see “Related Parameters”).
(3) Differential Isolation - External source must be maintained at less than 160V with respect to PE. 

Input provides high common mode immunity.
(4) Contacts in unpowered state. Any relay programmed as Fault or Alarm will energize (pick up) 

when power is applied to drive and deenergize (drop out) when a fault or alarm exists. Relays 
selected for other functions will energize only when that condition exists and will deenergize when 
condition is removed.

(5) 150mA maximum Load. Not present on 115V versions.

1

16
32
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Installation/Wiring 1-19

Encoder Terminal Block (Vector Control Option Only)
Table 1.H   Encoder Terminal Designations

Figure 1.9   Sample Encoder Wiring

Hardware Enable Circuitry (Vector Control Option Only)

By default, the user can program a digital input as an Enable input. The 
status of this input is interpreted by drive software. If the application 
requires the drive to be disabled without software interpretation, a 
“dedicated” hardware enable configuration can be utilized. This is done 
by removing a jumper and wiring the enable input to “Digital In 6” (see 
below). 

1. Remove the I/O Control Cassette & 
cover as described on page 1-16.

2. Locate & remove Jumper J10 on the 
Main Control Board (see diagram).

3. Re-assemble cassette.

4. Wire Enable to “Digital In 6” (see 
Figure 1.8).

5. Verify that [Digital In6 Sel], 
parameter 366 is set to “1, Enable.”

No. Description (refer to page A-3 for encoder specifications)
See “Detail” in 
Figure 1.6

8 +12V(1) DC Power

(1) Jumper selectable +5/12V is available on 20B-ENC-2 Encoder Boards only.

Internal power source
250 mA. 7 +12V(1) DC Return (Common)

6 Encoder Z (NOT) Pulse, marker or registration 
input. (2)

(2) Z channel can be used as a pulse input while A & B are used for encoder.

5 Encoder Z
4 Encoder B (NOT) Quadrature B input.
3 Encoder B
2 Encoder A (NOT) Single channel or 

quadrature A input.1 Encoder A

8

1

I/O Connection Example I/O Connection Example
Encoder 
Power –
Internal Drive 
Power
Internal (drive) 
12V DC, 
250mA

Encoder 
Power –
External 
Power 
Source

Encoder 
Signal –
Single-Ended, 
Dual Channel

Encoder 
Signal –
Differential, 
Dual 
Channel

Common

+12V DC
(250 mA)

1

2

3

4

5

6

7

8

to SHLD

+ Co
m

m
on

External
Power
Supply

to
SHLD

B

B NOT

A NOT

A

Z

Z NOT to SHLD

to Power Supply
Common

1

2

3

4

5

6

7

8 to SHLD

1

2

3

4

5

6

7

8

B

Z

A NOT

B NOT

Z NOT

A

EN
ABLE

JU
M

PER J10
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1-20 Installation/Wiring

I/O Wiring Examples – Standard & Vector Control Options

Input/Output Connection Example Required Parameter Changes
Potentiometer 
Unipolar Speed 
Reference (1) 
10k Ohm Pot. 
Recommended
(2k Ohm Minimum)

Adjust Scaling:
Parameters 91/92 and 325/326
View Results:
Parameter 002

Joystick Bipolar 
Speed Reference (1)

10V Input

Set Direction Mode:
Parameter 190 = “1, Bipolar”
Adjust Scaling:
Parameters 91/92 and 325/326
View Results:
Parameter 002

Analog Input 
Bipolar Speed 
Reference

10V Input 

Set Direction Mode:
Parameter 190 = “1, Bipolar”
Adjust Scaling:
Parameters 91/92 and 325/326
View Results:
Parameter 002

Analog Voltage 
Input Unipolar 
Speed Reference
0 to +10V Input

Configure Input with parameter 320
Adjust Scaling:
Parameters 91/92 and 325/326
View results:
Parameter 002

Analog Current 
Input Unipolar 
Speed Reference

4-20 mA Input

Configure Input for Current:
Parameter 320, Bit 1 = “1, Current”
Adjust Scaling:
Parameters 91/92 and 325/326
View Results:
Parameter 002

Analog Current 
Input Unipolar 
Speed Reference

4-20 mA Input

Configure Input for Current:
Parameter 320 and add jumper at 
appropriate terminals
Adjust Scaling:
Parameters 91/92 and 325/326
View results:
Parameter 002

Analog Input, PTC

PTC OT set > 5V
PTC OT cleared < 4V
PTC Short < 0.2V

Set Drive Alarm 1:
Parameter 211, bit 11 = “True”
Set Fault Config 1:
Parameter 238, bit 7 = “Enabled”
Set Alarm Config 1:
Parameter 259, bit 11 = “Enabled”

(1) Refer to the Attention statement on page 1-15 for important bipolar wiring information.

3
4
5

22

3

5 21
22

3
4

Common
+

3
4

Common
+

Standard 19
20

Common
+

Vector 3
4

19
20

Common
+

Vector

5

3.32k
Ohm

1.8k
PTC

Ferrite
Bead

1
2

22
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Installation/Wiring 1-21

I/O Wiring Examples (continued)

Input/Output Connection Example Required Parameter Changes
Analog Output

10V, 4-20 mA Bipolar
+10V Unipolar (shown)
Standard Control
4-20 mA Unipolar
(use term. 8 & 9)

Configure with Parameter 340
Select Source Value:
Parameter 384, [Digital Out1 
Sel]
Adjust Scaling:
Parameters 343/344

2-Wire Control 
Non-Reversing(1)

24V DC internal supply

Disable Digital Input:#1:
Parameter 361 = “0, Unused”
Set Digital Input #2:
Parameter 362 = “7, Run”
Set Direction Mode:
Parameter 190 = “0, Unipolar”

2-Wire Control
Reversing(1)

External supply
(I/O Board dependent)

Set Digital Input:#1:
Parameter 361 = “8, Run 
Forward”
Set Digital Input #2:
Parameter 362 = “9, Run 
Reverse”

3-Wire Control
Internal supply

No Changes Required

3-Wire Control
External supply
(I/O Board dependent). 
Requires 3-wire functions 
only ([Digital In1 Sel]). 
Using 2-wire selections will 
cause a type 2 alarm (page 
4-10).

No Changes Required

Digital Output
Relays shown in powered 
state with drive faulted. See 
pages 1-18 & 1-17.
Standard Control
1 relay at terminals 14-16.
Vector Control
2 relays at terminals 14-16.

Select Source to Activate:
Parameters 380/384

Enable Input Standard Control
Configure with parameter 366
Vector Control
Configure with parameter 366
For dedicated hardware Enable:
Remove Jumper J10 (see 1-19)

(1) Important: Programming inputs for 2 wire control deactivates all HIM Start buttons.

6
7

+ –

24
25
26

28

Stop-Run

25

27
28

Run Rev.

Run Fwd.

115V/
+24V

Neutral/
Common

Start

24
25
26
27
28

Stop

Start

25

27
28

Stop

115V/
+24V

Neutral/
Common

Power Source

11
12
13
14
15
16

Fault
NOT Fault

NOT Run
Run

or

32

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 259 of 3168



1-22 Installation/Wiring

“Auto” Speed Sources
The drive speed command can be obtained from a number of different 
sources. The source is determined by drive programming and the 
condition of the Speed Select digital inputs, Auto/Manual digital inputs 
or reference select bits of a command word.

The default source for a command reference (all speed select inputs open 
or not programmed) is the selection programmed in [Speed Ref A Sel]. 
If any of the speed select inputs are closed, the drive will use other 
parameters as the speed command source.

“Manual” Speed Sources
The manual source for speed command to the drive is either the HIM 
requesting manual control (see ALT Functions on page B-2) or the 
control terminal block (analog input) if a digital input is programmed to 
“Auto/Manual.”

Changing Speed Sources
The selection of the active Speed Reference can be made through digital 
inputs, DPI command, jog button or Auto/Manual HIM operation.

Figure 1.10   Speed Reference Selection Chart(1)

Torque Reference Source (Vector Control Option Only)
The torque reference is normally supplied by an analog input or network 
reference. Switching between available sources while the drive is 
running is not available. Digital inputs programmed as “Speed Sel 1,2,3” 
and the HIM Auto/Manual function (see above) do not affect the active 
torque reference when the drive is in Vector Control Mode.

Reference Control

(1) To access Preset Speed 1, set parameter 090 or 093 to “Preset Speed 1.”

= Default

Speed Ref B Sel, Parameter 093

Preset Speed 2, Parameter 102

Preset Speed 3, Parameter 103

Preset Speed 4, Parameter 104

Preset Speed 5, Parameter 105

Preset Speed 6, Parameter 106

Preset Speed 7, Parameter 107

TB Man Ref Sel, Parameter 096 Digital Input

DPI Port Ref 1-6, See Parameter 209 DPI Command

Jog Speed, Parameter 100 Jog Command

HIM Requesting Auto/Manual

Trim
[Digital Inx Select]:
Speed Sel 3 2 1

0 0 1

0 1 1
0 1 0

1 0 0
1 0 1
1 1 0
1 1 1

Auto

Man

Drive Ref Rslt

Commanded
Frequency

Min/Max Speed

Acc/Dec Ramp
and

S Curve

Pure Reference

Post Ramp

to follower drive for
Frequency Reference

to follower drive for
Frequency Reference

Auto Speed Ref Options

Manual Speed Ref Options

Slip Compensation 1 "Slip Comp"

None 0 "Open Loop"

PI Output 2 "Process Pi"
Speed Adders [Speed Mode]:

PI Exclusive Mode
[PI Configuration]:
Bit 0, Excl Mode = 0

Output Frequency

Mod Functions
(Skip, Clamp,
Direction, etc.)

Speed Ref A Sel, Parameter 090 0 0 0
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Installation/Wiring 1-23

PLC = Auto, HIM = Manual
A process is run by a PLC when in Auto mode and requires manual 
control from the HIM during set-up. The Auto speed reference is issued 
by the PLC through a communications module installed in the drive. 
Since the internal communications is designated as Port 5, [Speed Ref A 
Sel] is set to “DPI Port 5” with the drive running from the Auto source.

Attain Manual Control

Press ALT then Auto/Man on the HIM.
When the HIM attains manual control, the drive speed command 
comes from the HIM speed control keys or analog potentiometer.

Release to Auto Control

Press ALT then Auto/Man on the HIM again.
When the HIM releases manual control, the drive speed command 
returns to the PLC.

PLC = Auto, Terminal Block = Manual
A process is run by a PLC when in Auto mode and requires manual 
control from an analog potentiometer wired to the drive terminal block. 
The auto speed reference is issued by the PLC through a 
communications module installed in the drive. Since the internal 
communications is designated as Port 5, [Speed Ref A Sel] is set to “DPI 
Port 5” with the drive running from the Auto source. Since the Manual 
speed reference is issued by an analog input (“Analog In 1 or 2”), [TB 
Man Ref Sel] is set to the same input. To switch between Auto and 
Manual, [Digital In4 Sel] is set to “Auto/ Manual”.

Attain Manual Control

Close the digital input.
With the input closed, the speed command comes from the pot.

Release to Auto Control

Open the digital input.
With the input open, the speed command returns to the PLC.

Auto/Manual Notes
1. Manual control is exclusive. If a HIM or Terminal Block takes 

manual control, no other device can take manual control until the 
controlling device releases manual control.

2. If a HIM has manual control and power is removed from the drive, 
the drive will return to Auto mode when power is reapplied.

Auto/Manual Examples
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1-24 Installation/Wiring

For Lifting/Torque Proving details, refer to page C-2.

The following notes must be read and understood. Also refer to pages 
1-8 through 1-11 for additional common bus information.

Important Application Notes

1. If drives without internal precharge are used (Frames 5 & 6 only), 
then:

a) precharge capability must be provided in the system to guard 
against possible damage, and

b) disconnect switches Must Not be used between the input of the 
drive and a common DC bus without the use of an external 
precharge device.

2. If drives with internal precharge (Frames 0-6) are used with a 
disconnect switch to the common bus, then:

a) an auxiliary contact on the disconnect must be connected to a 
digital input of the drive. The corresponding input (parameter 
361-366) must be set to option 30, “Precharge Enable.” This 
provides the proper precharge interlock, guarding against 
possible damage to the drive when connected to a common DC 
bus.

b) the drive must have firmware version 2.002 or above (Standard & 
Vector Control).

Lifting/Torque Proving

Common Bus/Precharge Notes
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Installation/Wiring 1-25

CE Conformity

Conformity with the Low Voltage (LV) Directive and Electromagnetic 
Compatibility (EMC) Directive has been demonstrated using 
harmonized European Norm (EN) standards published in the Official 
Journal of the European Communities. PowerFlex Drives(1) comply with 
the EN standards listed below when installed according to the User and 
Reference Manual.

CE Declarations of Conformity are available online at: 
http://www.ab.com/certification/ce/docs.

Low Voltage Directive (73/23/EEC)

EN50178 Electronic equipment for use in power installations.

EMC Directive (89/336/EEC)

EN61800-3 Adjustable speed electrical power drive systems Part 3: 
EMC product standard including specific test methods.

General Notes

If the adhesive label is removed from the top of the drive, the drive 
must be installed in an enclosure with side openings less than 12.5 
mm (0.5 in.) and top openings less than 1.0 mm (0.04 in.) to maintain 
compliance with the LV Directive.

The motor cable should be kept as short as possible in order to avoid 
electromagnetic emission as well as capacitive currents.

Use of line filters in ungrounded systems is not recommended.

PowerFlex drives may cause radio frequency interference if used in a 
residential or domestic environment. The installer is required to take 
measures to prevent interference, in addition to the essential 
requirements for CE compliance provided in this section, if 
necessary.

Conformity of the drive with CE EMC requirements does not 
guarantee an entire machine or installation complies with CE EMC 
requirements. Many factors can influence total machine/installation 
compliance.

PowerFlex drives generate conducted low frequency disturbances 
(harmonic emissions) on the AC supply system. 

EMC Instructions

(1) CE Certification testing has not been performed on 600V class drives.
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1-26 Installation/Wiring

General Notes (continued)

More information regarding harmonic emissions can be found in the 
PowerFlex 70/700 Reference Manual (publication PFLEX-RM001).

When operated on a public supply system, it is the responsibility of 
the installer or user to ensure, by consultation with the distribution 
network operator and Rockwell Automation, if necessary, that 
applicable requirements have been met.

Essential Requirements for CE Compliance

Conditions 1-6 listed below must be satisfied for PowerFlex drives to 
meet the requirements of EN61800-3.

1. Standard PowerFlex 700 CE compatible Drive.

2. Review important precautions/attention statements throughout this 
manual before installing the drive.

3. Grounding as described on page 1-4.

4. Output power, control (I/O) and signal wiring must be braided, 
shielded cable with a coverage of 75% or better, metal conduit, or 
equivalent attenuation.

5. All shielded cables should terminate with the proper shielded 
connector.

6. Conditions in Table 1.I.

Table 1.I   PowerFlex 700 EN61800-3 EMC Compatibility

Fr
am

e

Second Environment (Industrial) (1) (2)

External filter Not Required if motor 
cables are restricted to design shown

(1) Motor cable limited to 30 m (98 ft.) for installations in the second (industrial) 
environment without additional external line filters.

(2) Refer to the PowerFlex 70/700 Reference Manual for installations in the first 
(residential) environment and installations in the second environment with motor 
cables longer than 30 m (98 ft.).

First Environment 
Restricted Distribution

Any Drive and Option
0-6 Restrict Motor Cable to 30 m (98 ft.) (2)
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Chapter 2

Start Up

This chapter describes how you start up the PowerFlex 700 Drive. Refer 
to Appendix B for a brief description of the LCD HIM (Human Interface 
Module).

Before Applying Power to the Drive

❏ 1. Confirm that all inputs are connected to the correct terminals and are 
secure.

❏ 2. Verify that AC line power at the disconnect device is within the rated 
value of the drive.

❏ 3. Verify that control power voltage is correct.

The remainder of this procedure requires that a HIM be installed. If 
an operator interface is not available, remote devices should be used 
to start up the drive.

For information on . . . See page . . .
Prepare For Drive Start-Up 2-1
Status Indicators 2-2
Start-Up Routines 2-3
Running S.M.A.R.T. Start 2-4
Running an Assisted Start Up 2-4

!
ATTENTION:  Power must be applied to the drive to perform the 
following start-up procedure. Some of the voltages present are at 
incoming line potential. To avoid electric shock hazard or damage to 
equipment, only qualified service personnel should perform the 
following procedure. Thoroughly read and understand the procedure 
before beginning. If an event does not occur while performing this 
procedure, Do Not Proceed. Remove Power including user supplied 
control voltages. User supplied voltages may exist even when main AC 
power is not applied to then drive. Correct the malfunction before 
continuing.

Prepare For Drive Start-Up
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2-2 Start Up

Applying Power to the Drive

❏ 4. Apply AC power and control voltages to the drive.

If any of the six digital inputs are configured to “Stop – CF”
(CF = Clear Fault) or “Enable,” verify that signals are present or 
reconfigure [Digital Inx Sel]. If an I/O option is not installed (i.e. no 
I/O terminal block), verify that [Digital Inx Sel] is not configured to 
“Stop – CF” or “Enable.” If this is not done, the drive will not start. 
Refer to Alarm Descriptions on page 4-10 for a list of potential 
digital input conflicts. If a fault code appears, refer to Chapter 4.

If the STS LED is not flashing green at this point, refer to Status 
Indicators below.

❏ 5. Proceed to Start-Up Routines.

Figure 2.1   Drive Status Indicators

Status Indicators

➊

➋
Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

➌

Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

Frames 
0 & 1

Frames 
2 & 3

# Name Color State Description

➊ PWR 
(Power)

Green Steady Illuminates when power is applied to the drive.

➋ STS 
(Status)

Green Flashing Drive ready, but not running and no faults are present.
Steady Drive running, no faults are present.

Yellow
See page 
4-10

Flashing, 
Drive Stopped

A start inhibit condition exists, the drive cannot be 
started. Check parameter 214 [Start Inhibits].

Flashing, 
Drive Running

An intermittent type 1 alarm condition is occurring.
Check parameter 211 [Drive Alarm 1].

Steady,
Drive Running

A continuous type 1 alarm condition exists.
Check parameter 211 [Drive Alarm 1].

Red
See page 4-4

Flashing Fault has occurred. Check [Fault x Code] or Fault Queue.
Steady A non-resettable fault has occurred.

➌ PORT Refer to the Communication 
Adapter User Manual.

Status of DPI port internal communications (if present).
MOD Status of communications module (when installed).
NET A Status of network (if connected).
NET B Status of secondary network (if connected).
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Start Up 2-3

The PowerFlex 700 is designed so that start up is simple and efficient. If 
you have an LCD HIM, three methods are provided, allowing the user to 
select the desired level needed for the application.

S.M.A.R.T. Start
This routine allows you to quickly set up the drive by programming 
values for the most commonly used functions (below and page 2-4).

Assisted Start Up
This routine prompts you for information that is needed to start up a 
drive for most applications, such as line and motor data, commonly 
adjusted parameters and I/O. The Vector Control option provides two 
levels of Assisted Start Up; Basic and Detailed. See page 2-4.

Lifting/Torque Proving Start Up
Torque Proving applications can use the Assisted Start Up to tune the 
motor. However, it is recommended that the motor be disconnected 
from the hoist/crane equipment during the routine. If this is not 
possible, refer to the manual tuning procedure on page C-2.

Figure 2.2   Standard Control Option Start Up Menu

Important Information
Power must be applied to the drive when viewing or changing 
parameters. Previous programming may affect the drive status and 
operation when power is applied. If the I/O Cassette has been changed, a 
Reset Defaults operation must be performed.

Figure 2.3   Vector Control Option Start Up Menu

(1) See page 2-4.

Start-Up Routines

Start-Up

Enter Motor NP
Data, Stop Mode,

Accel/Decel
Ramp Times

Motor Data and
Ramp Times

Optimize Torque
and

Verify Direction

Motor Tests (1)

Set Min/Max
Speed and

Direction Control

Speed Limits

Configure
Source, Value
and Scale for

Speed References

Speed Control Start/Stop/I/O

Configure
Control Method

(2 Wire/3 Wire), I/O,
Digital Inputs/Outputs
and Analog Outputs

Done /
Exit

Main Menu:

Configures
Motor Control

Method

Motor Control
Select

Start-Up

Enter Motor NP
Data, Stop Mode,

Accel/Decel
Ramp Times

Motor Data and
Ramp Times

Optimize Torque
and

Verify Direction

Motor Tests (1)

Set Min/Max
Speed and

Direction Control

Speed Limits

Configure
Source, Value
and Scale for

Speed References

Speed/Torque
Control

Start/Stop/I/O

Configure
Control Method

(2 Wire/3 Wire), I/O,
Digital Inputs/Outputs
and Analog Outputs

Application

Configure
for Specific
Application

Done /
Exit

Main Menu:
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2-4 Start Up

(1) During Motor Tests and tuning procedures, the drive may modify certain parameter values for 
proper Start Up operation. These values are then reset to their original values when Start Up is 
complete. The affected parameters are: 053, 080, 276, 278 and 361-366. If power is removed from 
the drive during the tests without aborting the auto-tune procedure, these parameters may not be 
reset to their original value. If this situation occurs, reset the drive to factory defaults and repeat the 
Start Up procedure.

During a Start Up, the majority of applications require changes to only a 
few parameters. The LCD HIM on a PowerFlex 700 drive offers 
S.M.A.R.T. start, which displays the most commonly changed 
parameters. With these parameters, you can set the following functions:

S - Start Mode and Stop Mode
M - Minimum and Maximum Speed
A - Accel Time 1 and Decel Time 1
R - Reference Source
T - Thermal Motor Overload

To run a S.M.A.R.T. start routine:

Important: This start-up routine requires an LCD HIM.

The Assisted start-up routine asks simple yes or no questions and 
prompts you to input required information. Access Assisted Start Up by 
selecting “Start Up” from the Main Menu.

To perform an Assisted Start-Up

Running S.M.A.R.T. Start

Step Key(s) Example LCD Displays
1. Press ALT and then Esc (S.M.A.R.T). The 

S.M.A.R.T. start screen appears.
2. View and change parameter values as 

desired. For HIM information, see 
Appendix B.

3. Press Esc to exit the S.M.A.R.T. start.

ALT Esc

Esc

F-> Stopped Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter

SMART List:
Digital In2 Sel
Stop Mode A
Minimum Speed

Running an Assisted Start Up

Step Key(s) Example LCD Displays
1. In the Main Menu, press the Up Arrow or 

Down Arrow to scroll to “Start Up”.
2. Press Enter.

F-> Stopped Auto

0.0 Hz
Main Menu:
Memory Storage
Start Up
Preferences
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Chapter 3

Programming and Parameters

Chapter 3 provides a complete listing and description of the PowerFlex 
700 parameters. The parameters can be programmed (viewed/edited) 
using an LCD HIM (Human Interface Module). As an alternative, 
programming can also be performed using DriveExplorer™ or 
DriveExecutive™ software and a personal computer. Refer to Appendix 
B for a brief description of the LCD HIM.

To configure a drive to operate in a specific way, drive parameters may 
have to be set. Three types of parameters exist:

ENUM Parameters
ENUM parameters allow a selection from 2 or more items. The LCD 
HIM will display a text message for each item.

Bit Parameters
Bit parameters have individual bits associated with features or 
conditions. If the bit is 0, the feature is off or the condition is false. If 
the bit is 1, the feature is on or the condition is true.

Numeric Parameters
These parameters have a single numerical value (i.e. 0.1 Volts).

The example on the following page shows how each parameter type is 
presented in this manual.

For information on . . . See page . . .
About Parameters 3-1
How Parameters are Organized 3-3
Monitor File 3-12
Motor Control File 3-14
Speed Command File 3-21
Dynamic Control File 3-31
Utility File 3-38
Communication File 3-49
Inputs & Outputs File 3-53
Applications File 3-59
Parameter Cross Reference – by Name 3-61
Parameter Cross Reference – by Number 3-64

About Parameters
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3-2 Programming and Parameters
Fi

le

G
ro

up

No
.

Parameter Name & Description Values Re
la

te
d

UT
IL

IT
Y

D
riv

e 
. .

 .

198 [Load Frm Usr Set]
Loads a previously saved set of 
parameter values from a selected user 
set location in drive nonvolatile memory 
to active drive memory.

Default:

Options:

0

0
1
2
3

“Ready”

“Ready”
“User Set 1”
“User Set 2”
“User Set 3”

199

D
ia

gn
os

tic
s

216 [Dig In Status]
Status of the digital
inputs.

M
O

TO
R 

. .
 .

To
rq

 . 
. . 434 [Torque Ref B Mult]

Defines the value of the multiplier for the 
[Torque Ref B Sel] selection. 

Default:

Min/Max:
Units:

1.0

–/+32767.0
0.1

000 000xxxxxxxxxx
10 01234567891112131415

1=Input Present
0=Input Not Present
x =Reserved

Bit #

Di
gi

ta
l In

1

Di
gi

ta
l In

2

Di
gi

ta
l In

3

Di
gi

ta
l In

4

Di
gi

ta
l In

5

Di
gi

ta
l In

6
FV

Vector

➊ ➌➋ ➏➎➍

No. Description

➊ File – Lists the major parameter file category.

➋ Group – Lists the parameter group within a file.

➌ No. – Parameter number. = Parameter value can not be changed until drive is stopped.
= 32 bit parameter in the Standard Control option. All

parameters in the Vector Control option are 32 bit.

= Parameter only displayed when [Motor Cntl Sel] is set to “4.”

➍ Parameter Name & Description – Parameter name as it appears on an LCD HIM, with a brief 
description of the parameters function. 

 = This parameter is specific to the Standard Control Option.
 = This parameter will only be available with the Vector Control option.
 = Only available with Vector Control option firmware version 3.xxx & later.

➎ Values – Defines the various operating characteristics of the parameter. Three types exist.
ENUM Default:

Options:
Lists the value assigned at the factory. “Read Only” = no default.
Displays the programming selections available.

Bit Bit: Lists the bit place holder and definition for each bit.
Numeric Default:

Min/Max:
Units:

Lists the value assigned at the factory. “Read Only” = no default.
The range (lowest and highest setting) possible for the parameter.
Unit of measure and resolution as shown on the LCD HIM. 

Important: Some parameters will have two unit values:
Analog inputs can be set for current or voltage with [Anlg In Config], param. 320.
Setting [Speed Units], parameter 79 on Vector Control drives selects Hz or RPM.
Values that pertain to Vector Control drives only will be indicated by “ ” or 
“ ” for Vector firmware 3.xxx and later.

Important: When sending values through DPI ports, simply remove the decimal 
point to arrive at the correct value (i.e. to send “5.00 Hz,” use “500”). 

➏ Related – Lists parameters (if any) that interact with the selected parameter. The symbol “ ” 
indicates that additional parameter information is available in Appendix C.

32

FV

Standard
Vector

Vector v3

Vector

v3
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Programming and Parameters 3-3

The LCD HIM displays parameters in a File-Group-Parameter or 
Numbered List view order. To switch display mode, access the Main 
Menu, press ALT, then Sel while cursor is on the parameter selection. In 
addition, using [Param Access Lvl], the user has the option to display all 
parameters, commonly used parameters or diagnostic parameters.

Control Options

Two different control options are 
available for the PowerFlex 700; 
Standard and Vector. The Standard 
Control option provides typical Volts 
per Hertz and Sensorless Vector 
operation. The Vector Control option 
provides the added capability of FVC 
Vector control. The cassette 
determines the type of control you 
have available (see diagram). 

To simplify programming with the 
Vector Control option, the displayed 
parameters will change according to 
the selection made with [Motor Cntl 
Sel]. For example, if “FVC Vector” is 
selected, the parameters associated solely with other operations such as 
Volts per Hertz or Sensorless Vector will be hidden. Refer to pages 3-4 
through 3-8.

File-Group-Parameter Order

This simplifies programming by grouping parameters that are used for 
similar functions. The parameters are organized into files. Each file is 
divided into groups, and each parameter is an element in a group. By 
default, the LCD HIM displays parameters by File-Group-Parameter 
view.

Numbered List View
All parameters are in numerical order. 

How Parameters are Organized

Standard Control
Option

Vector Control
Option
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3-4 Programming and Parameters

Basic Parameter View – Standard Control Option
Parameter 196 [Param Access Lvl] set to option 0 “Basic.”

File Group Parameters

Monitor Metering Output Freq 001
Commanded Freq 002
Output Current 003
DC Bus Voltage 012

Motor Control Motor Data Motor NP Volts 041
Motor NP FLA 042
Motor NP Hertz 043

Motor NP RPM 044
Motor NP Power 045
Mtr NP Pwr Units 046

Motor OL Hertz 047

Torq Attributes Torque Perf Mode 053
Maximum Voltage 054

Maximum Freq 055
Autotune 061

Speed 
Command

Spd Mode & 
Limits

Minimum Speed 081
Maximum Speed 082

Speed 
References

Speed Ref A Sel 090
Speed Ref B Sel 093
Speed Ref A Hi 091

Speed Ref B Hi 094
Speed Ref A Lo 092
Speed Ref B Lo 095

TB Man Ref Sel 096
TB Man Ref Hi 097
TB Man Ref Lo 098

Discrete 
Speeds

Jog Speed 100
Preset Speed 1-7 101-107

Dynamic 
Control

Ramp Rates Accel Time 1 140
Accel Time 2 141

Decel Time 1 142
Decel Time 2 143

S-Curve % 146

Load Limits Current Lmt Sel 147
Current Lmt Val 148

Stop/Brake 
Modes

Stop Mode A 155
Stop Mode B 156

DC Brk Lvl Sel 157
DC Brake Level 158
DC Brake Time 159

Bus Reg Mode A 161
Bus Reg Mode B 162
DB Resistor Type 163

Restart Modes Start At PowerUp 168 Auto Rstrt Tries 174 Auto Rstrt Delay 175

Power Loss Power Loss Mode 184 Power Loss Time 185

Utility Direction Config Direction Mode 190

Drive Memory Param Access Lvl 196
Reset To Defalts 197
Load Frm Usr Set 198

Save To User Set 199
Language 201

Faults Fault Config 1 238

Inputs & 
Outputs

Analog Inputs Anlg In Config 320
Analog In1 Hi 322
Analog In2 Hi 325

Analog In1 Lo 323
Analog In2 Lo 326

Analog Outputs Analog Out1 Sel 342
Analog Out1 Hi 343
Analog Out1 Lo 344

Digital Inputs Digital In1-6 Sel 361-366

Digital Outputs Digital Out1 Sel 380
Digital Out2 Sel 384

Dig Out1 Level 381
Dig Out2 Level 385

Monitor

Motor Control

Speed Command

Dynamic Control

Utility

Inputs & Outputs
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Programming and Parameters 3-5

Basic Parameter View – Vector Control Option
Parameter 196 [Param Access Lvl] set to option 0 “Basic.”

** These parameters will only be displayed when parameter 053 [Motor Cntl Sel] is set to option “4.”

File Group Parameters

Monitor Metering Output Freq 001
Commanded Speed002
Commanded Torque**024
Output Current 003
Torque Current 004
DC Bus Voltage 012

Motor Control Motor Data Motor NP Volts 041
Motor NP FLA 042
Motor NP Hertz 043

Motor NP RPM 044
Motor NP Power 045
Mtr NP Pwr Units 046

Motor OL Hertz 047
Motor Poles 049

Torq Attributes Motor Cntl Sel 053
Maximum Voltage 054
Maximum Freq 055
Autotune 061

Autotune Torque** 066
Inertia Autotune** 067
Torque Ref A Sel** 427
Torque Ref A Hi** 428

Torque Ref A Lo** 429
Pos Torque Limit** 436
Neg Torque Limit ** 437

Speed 
Feedback

Motor Fdbk Type 412 Encoder PPR 413

Speed 
Command

Spd Mode & 
Limits

Speed Units 079
Feedback Select 080

Minimum Speed 081
Maximum Speed 082

Rev Speed Limit** 454

Speed 
References

Speed Ref A Sel 090
Speed Ref A Hi 091
Speed Ref A Lo 092
Speed Ref B Sel 093

Speed Ref B Hi 094
Speed Ref B Lo 095
TB Man Ref Sel 096
TB Man Ref Hi 097

TB Man Ref Lo 098
Pulse Input Ref 099

Discrete 
Speeds

Jog Speed 1 100
Preset Speed 1-7 101-107

Jog Speed 2 108

Dynamic 
Control

Ramp Rates Accel Time 1 140
Accel Time 2 141

Decel Time 1 142
Decel Time 2 143

S-Curve % 146

Load Limits Current Lmt Sel 147 Current Lmt Val 148

Stop/Brake 
Modes

Stop/Brk Mode A 155
Stop/Brk Mode B 156

DC Brk Lvl Sel 157
DC Brake Level 158
DC Brake Time 159

Bus Reg Mode A 161
Bus Reg Mode B 162
DB Resistor Type 163

Restart Modes Start At PowerUp 168 Auto Rstrt Tries 174 Auto Rstrt Delay 175

Power Loss Power Loss Mode 184 Power Loss Time 185 Power Loss Level 186

Utility Direction Config Direction Mode 190

Drive Memory Param Access Lvl 196
Reset To Defalts 197

Load Frm Usr Set 198
Save To User Set 199

Language 201

Diagnostics Start Inhibits 214 Dig In Status 216 Dig Out Status 217

Faults Fault Config 1 238

Alarms Alarm Config 1 259

Inputs & 
Outputs

Analog Inputs Anlg In Config 320
Analog In1 Hi 322
Analog In1 Lo 323

Analog In2 Hi 325
Analog In2 Lo 326

Analog Outputs Analog Out1, 2 Sel 342
Analog Out1 Hi 343

Analog Out1, 2 Lo 344
Analog Out1, 2 Sel 345

Analog Out2 Hi 346
Analog Out1, 2 Lo 347

Digital Inputs Digital In1-6 Sel 361-366

Digital Outputs Digital Out1-3 Sel 380-388 Dig Out1-3 Level 381-389

Monitor

Motor Control

Speed Command

Dynamic Control

Utility

Inputs & Outputs
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3-6 Programming and Parameters

Advanced Parameter View – Standard Control Option
Parameter 196 [Param Access Lvl] set to option 1 “Advanced.”

File Group Parameters

Monitor Metering Output Freq 001
Commanded Freq 002
Output Current 003
Torque Current 004
Flux Current 005

Output Voltage 006
Output Power 007
Output Powr Fctr 008
Elapsed MWh 009
Elapsed Run Time 010

MOP Frequency 011
DC Bus Voltage 012
DC Bus Memory 013
Analog In1 Value 016
Analog In2 Value 017

Drive Data Rated kW 026
Rated Volts 027

Rated Amps 028
Control SW Ver 029

Motor Control Motor Data Motor Type 040
Motor NP Volts 041
Motor NP FLA 042
Motor NP Hertz 043

Motor NP RPM 044
Motor NP Power 045
Mtr NP Pwr Units 046
Motor OL Hertz 047

Motor OL Factor 048

Torq Attributes Torque Perf Mode 053
Maximum Voltage 054
Maximum Freq 055
Compensation 056

Flux Up Mode 057
Flux Up Time 058
SV Boost Filter 059
Autotune 061

IR Voltage Drop 062
Flux Current Ref 063
IXo Voltage Drop 064

Volts per Hertz Start/Acc Boost 069
Run Boost 070

Break Voltage 071
Break Frequency 072

Speed 
Command

Spd Mode & 
Limits

Speed Mode 080
Minimum Speed 081
Maximum Speed 082

Overspeed Limit 083
Skip Frequency 1 084
Skip Frequency 2 085

Skip Frequency 3 086
Skip Freq Band 087

Speed 
References

Speed Ref A Sel 090
Speed Ref A Hi 091
Speed Ref A Lo 092

Speed Ref B Sel 093
Speed Ref B Hi 094
Speed Ref B Lo 095

TB Man Ref Sel 096
TB Man Ref Hi 097
TB Man Ref Lo 098

Discrete 
Speeds

Jog Speed 100
Preset Speed 1-7 101-107

Speed Trim Trim In Select 117
Trim Out Select 118

Trim Hi 119
Trim Lo 120

Slip Comp Slip RPM @ FLA 121
Slip Comp Gain 122

Slip RPM Meter 123

Process PI PI Configuration 124
PI Control 125
PI Reference Sel 126
PI Setpoint 127
PI Feedback Sel 128

PI Integral Time 129
PI Prop Gain 130
PI Lower Limit 131
PI Upper Limit 132
PI Preload 133

PI Status 134
PI Ref Meter 135
PI Fdback Meter 136
PI Error Meter 137
PI Output Meter 138

Dynamic 
Control

Ramp Rates Accel Time 1 140
Accel Time 2 141

Decel Time 1 142
Decel Time 2 143

S Curve % 146

Load Limits Current Lmt Sel 147
Current Lmt Val 148
Current Lmt Gain 149

Drive OL Mode 150
PWM Frequency 151

Stop/Brake 
Modes

Stop Mode A 155
Stop Mode B 156
DC Brake Lvl Sel 157
DC Brake Level 158

DC Brake Time 159
Bus Reg Ki 160
Bus Reg Mode A 161
Bus Reg Mode B 162

DB Resistor Type 163
Bus Reg Kp 164
Bus Reg Kd 165

Restart Modes Start At PowerUp 168
Flying Start En 169
Flying StartGain 170
Auto Rstrt Tries 174

Auto Rstrt Delay 175
Sleep Wake-Mode 178
Sleep-Wake Ref 179
Wake Level 180

Wake Time 181
Sleep Level 182
Sleep Time 183

Power Loss Power Loss Mode 184
Power Loss Time 185
Power Loss Level 186

Monitor

Motor Control

Speed Command

Dynamic Control
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Programming and Parameters 3-7

Utility Direction Config Direction Mode 190

HIM Ref Config Save HIM Ref 192
Man Ref Preload 193

MOP Config Save MOP Ref 194
MOP Rate 195

Drive Memory Param Access Lvl 196
Reset To Defalts 197
Load Frm Usr Set 198

Save To User Set 199
Reset Meters 200
Language 201

Voltage Class 202
Drive Checksum 203

Diagnostics Drive Status 1 209
Drive Status 2 210
Drive Alarm 1 211
Drive Alarm 2 212
Speed Ref Source 213
Start Inhibits 214
Last Stop Source 215
Dig In Status 216

Dig Out Status 217
Drive Temp 218
Drive OL Count 219
Motor OL Count 220
Fault Speed 224
Fault Amps 225
Fault Bus Volts 226
Status 1 @ Fault 227

Status 2 @ Fault 228
Alarm 1 @ Fault 229
Alarm 2 @ Fault 230
Testpoint 1 Sel 234
Testpoint 1 Data 235
Testpoint 2 Sel 236
Testpoint 2 Data 237

Faults Fault Config 1 238
Fault Clear 240

Fault Clear Mode 241
Power Up Marker 242

Fault 1-8 Code 243-257
Fault 1-8 Time 244-258

Alarms Alarm Config 1 259
Alarm Clear 261

Alarm1-8 Code 262-269

Communication Comm Control DPI Baud Rate 270
Drive Logic Rslt 271

Drive Ref Rslt 272
Drive Ramp Rslt 273

Masks & 
Owners

Logic Mask 276
Start Mask 277
Jog Mask 278
Direction Mask 279
Reference Mask 280
Accel Mask 281
Decel Mask 282

Fault Clr Mask 283
MOP Mask 284
Local Mask 285
Stop Owner 288
Start Owner 289
Jog Owner 290
Direction Owner 291

Reference Owner 292
Accel Owner 293
Decel Owner 294
Fault Clr Owner 295
MOP Owner 296
Local Owner 297

Datalinks Data In A1-D2 300-307
Data Out A1-D2 310-317

Inputs & 
Outputs

Analog Inputs Anlg In Config 320
Anlg In Sqr Root 321
Analog In 1 Hi 322

Analog In 2 Hi 325
Analog In 1 Lo 323
Analog In 2 Lo 326

Anlg In 1 Loss 324
Anlg In 2 Loss 327

Analog Outputs Anlg Out Config 340
Anlg Out Absolut 341
Analog Out1 Sel 342

Analog Out1 Hi 343
Analog Out1 Lo 344

Digital Inputs Digital In1-6 Sel 361-366

Digital Outputs Digital Out1 Sel 380
Digital Out2 Sel 384
Dig Out1 Level 381

Dig Out2 Level 385
Dig Out1 OnTime 382
Dig Out2 OnTime 386

Dig Out1 OffTime 383
Dig Out2 OffTime 387

File Group Parameters

Utility

Communication

Inputs & Outputs
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3-8 Programming and Parameters

Advanced Parameter View – Vector Control Option
Parameter 196 [Param Access Lvl] set to option 1 “Advanced.”

File Group Parameters

Monitor Metering Output Freq 001
Commanded Speed 002
Ramped Speed 022
Speed Reference 023
Commanded Torque**024
Speed Feedback 025
Output Current 003

Torque Current 004
Flux Current 005
Output Voltage 006
Output Power 007
Output Powr Fctr 008
Elapsed MWh 009
Elapsed Run Time 010

MOP Reference 011
DC Bus Voltage 012
DC Bus Memory 013
Analog In1 Value 016
Analog In2 Value 017
Elapsed kWh 0143.x

Drive Data Rated kW 026
Rated Volts 027

Rated Amps 028
Control SW Ver 029

Motor Control Motor Data Motor Type 040
Motor NP Volts 041
Motor NP FLA 042
Motor NP Hertz 043

Motor NP RPM 044
Motor NP Power 045
Mtr NP Pwr Units 046
Motor OL Hertz 047

Motor OL Factor 048
Motor Poles 049

Torq Attributes Motor Cntl Sel 053
Maximum Voltage 054
Maximum Freq 055
Compensation 056
Flux Up Mode 057
Flux Up Time 058
SV Boost Filter 059
Autotune 061
IR Voltage Drop 062

Flux Current Ref 063
IXo Voltage Drop 064
Autotune Torque** 066
Inertia Autotune** 067
Torque Ref A Sel** 427
Torque Ref A Hi** 428
Torque Ref A Lo** 429
Torq Ref A Div** 430
Torque Ref B** 431

Torque Ref B Hi** 432
Torque Ref B Lo** 433
Torq Ref B Mult** 434
Torque Setpoint** 435
Torque Setpoint 2**4383.x

Pos Torque Limit** 436
Neg Torque Limit ** 437
Control Status** 440
Mtr Tor Cur Ref** 441

Volts per Hertz Start/Acc Boost 069
Run Boost* 070

Break Voltage* 071
Break Frequency* 072

Speed 
Feedback

Motor Fdbk Type 412
Encoder PPR 413
Enc Position Fdbk 414
Encoder Speed 415

Fdbk Filter Sel 416
Notch Filter Freq** 419
Notch Filter K** 420

Marker Pulse 421
Pulse In Scale 422
Encoder Z Chan 423

Speed 
Command

Spd Mode & 
Limits

Speed Units 079
Feedback Select 080
Minimum Speed 081
Maximum Speed 082

Overspeed Limit 083
Skip Frequency 1* 084
Skip Frequency 2* 085
Skip Frequency 3* 086

Skip Freq Band* 087
Speed/Torque Mod**088
Rev Speed Limit** 454

Speed 
References

Speed Ref A Sel 090
Speed Ref A Hi 091
Speed Ref A Lo 092
Speed Ref B Sel 093

Speed Ref B Hi 094
Speed Ref B Lo 095
TB Man Ref Sel 096

TB Man Ref Hi 097
TB Man Ref Lo 098
Pulse Input Ref 099

Discrete 
Speeds

Jog Speed 1 100 Preset Speed 1-7 101-107 Jog Speed 2 108

Speed Trim Trim In Select 117
Trim Out Select 118

Trim Hi 119
Trim Lo 120

Trim % Setpoint 1163.x

Slip Comp Slip RPM @ FLA 121 Slip Comp Gain* 122 Slip RPM Meter 123

Process PI PI Configuration 124
PI Control 125
PI Reference Sel 126
PI Setpoint 127
PI Feedback Sel 128
PI Integral Time 129
PI Prop Gain 130

PI Lower Limit 131
PI Upper Limit 132
PI Preload 133
PI Status 134
PI Ref Meter 135
PI Fdback Meter 136
PI Error Meter 137

PI Output Meter 138
PI Reference Hi 460
PI Reference Lo 461
PI Feedback Hi 462
PI Feedback Lo 463
PI BW Filter 1392.x

PI Deriv Time 4593.x

Speed 
Regulator

Ki Speed Loop** 445
Kp Speed Loop** 446

Kf Speed Loop** 447
Speed Desired BW** 449

Total Inertia** 450
Speed Loop Meter** 4513.x

Dynamic 
Control

Ramp Rates Accel Time 1, 2 140,141 Decel Time 1, 2 142,143 S Curve % 146

Load Limits Current Lmt Sel 147
Current Lmt Val 148
Current Lmt Gain 149

Drive OL Mode 150
PWM Frequency 151
Droop RPM @ FLA152

Regen Power Limit**153
Current Rate Limit **154

Monitor

Motor Control

Speed Command

Dynamic Control
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Programming and Parameters 3-9

* These parameters will only be displayed when parameter 053 [Motor Cntl Sel] is set to option “2 or 3.”
** These parameters will only be displayed when parameter 053 [Motor Cntl Sel] is set to option “4.”
2.x Firmware 2.001 & later only. 3.x Firmware 3.001 & later only.

Dynamic 
Control
continued

Stop/Brake 
Modes

Stop/Brk Mode 155,156
DC Brk Lvl Sel 157
DC Brake Level 158
DC Brake Time 159

Bus Reg Ki* 160
Bus Reg Mode 161,162
DB Resistor Type 163
Bus Reg Kp* 164

Bus Reg Kd* 165
Flux Braking 166
DB While Stopped 1453.x

Restart Modes Start At PowerUp 168
Flying Start En 169
Flying StartGain 170
Auto Rstrt Tries 174

Auto Rstrt Delay 175
Sleep-Wake Mode 178
Sleep-Wake Ref 179
Wake Level 180

Wake Time 181
Sleep Level 182
Sleep Time 183
Powerup Delay 167

Power Loss Power Loss Mode 184
Power Loss Time 185
Power Loss Level 186

Load Loss Level 1873.x

Load Loss Time 1883.x

Shear Pin Time 1893.x

Gnd Warn Level 1773.x

Utility Direction Config Direction Mode 190

HIM Ref Config Save HIM Ref 192 Man Ref Preload 193

MOP Config Save MOP Ref 194 MOP Rate 195

Drive Memory Param Access Lvl 196
Reset To Defalts 197
Load Frm Usr Set 198

Save To User Set 199
Reset Meters 200
Language 201

Voltage Class 202
Drive Checksum 203

Diagnostics Drive Status 1, 2 209,210
Drive Alarm 1, 2 211,212
Speed Ref Source 213
Start Inhibits 214
Last Stop Source 215
Dig In Status 216

Dig Out Status 217
Drive Temp 218
Drive OL Count 219
Motor OL Count 220
Fault Speed 224
Fault Amps 225

Fault Bus Volts 226
Status 1,2 @ Fault 227,228
Alarm 1,2 @ Fault 229,230
Testpoint 1,2 Sel 234,236
Testpoint 1,2 Data 235,237

Faults Fault Config 1 238
Fault Clear 240

Fault Clear Mode 241
Power Up Marker 242

Fault 1-8 Code 243-257
Fault 1-8 Time 244-258

Alarms Alarm Config 1 259 Alarm Clear 261 Alarm1-8 Code 262-269

Scaled Blocks Scale1, 2 In Val 476,482
Scale3, 4 In Val 488,4943.x

Scale1, 2 In Hi 477,483
Scale3, 4 In Hi 489,4953.x

Scale1, 2 In Lo 478,484
Scale3, 4 In Lo 490,4963.x

Scale1, 2 Out Hi 479,485
Scale3, 4 Out Hi 491,4973.x

Scale1,2 Out Lo 480,486
Scale3,4 Out Lo 492,4883.x

Scale1,2 Out Val 481,487
Scale3,4 Out Val 493,4993.x

Communication Comm Control DPI Baud Rate 270
Drive Logic Rslt 271

Drive Ref Rslt 272
Drive Ramp Rslt 273

DPI Port Sel 274
DPI Port Value 275

Masks & 
Owners

Logic Mask 276
Start Mask 277
Jog Mask 278
Direction Mask 279
Reference Mask 280
Accel Mask 281
Decel Mask 282
Fault Clr Mask 283

MOP Mask 284
Local Mask 285
Stop Owner 288
Start Owner 289
Jog Owner 290
Direction Owner 291
Reference Owner 292
Accel Owner 293

Decel Owner 294
Fault Clr Owner 295
MOP Owner 296
Local Owner 297
DPI Ref Select 2983.x

DPI Fdbk Select 2993.x

Datalinks Data In A1-D2 300-307 Data Out A1-D2 310-317

Inputs & 
Outputs

Analog Inputs Anlg In Config 320
Anlg In Sqr Root 321

Analog In1, 2 Hi 322,325
Analog In1, 2 Lo 323,326

Analog In1, 2 Loss 324,327

Analog Outputs Anlg Out Config 340
Anlg Out Absolut 341
Analog Out1, 2 Sel 342,345

Analog Out1, 2 Hi 343,346
Analog Out1, 2 Lo 344,347

Anlg Out1,2 Scal 354,3553.x

Anlg1 Out Setpt 377,3783.x

Digital Inputs Digital In1-6 Sel 361-366

Digital Outputs Digital Out Sel 380,384,388
Dig Out Level 381,385,389

Dig Out OnTime 382,386,390
Dig Out OffTime 383,387,391

Dig Out Setpt 3793.x

Applications3.x Torq Proving3.x TorqProve Cnfg 6003.x

TorqProve Setup 6013.x

Spd Dev Band 6023.x

SpdBand Integrat 6033.x

Brk Release Time 6043.x

ZeroSpdFloatTime 6053.x

Float Tolerance 6063.x

Brk Set Time 6073.x

TorqLim SlewRate 6083.x

BrkSlip Count 6093.x

Brk Alarm Travel 6103.x

MicroPos Scale% 6113.x

File Group Parameters

Dynamic Control

Utility

Communication

Inputs & Outputs

Applications
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3-10 Programming and Parameters

Basic Fan/Pump Parameter View (1) – Standard Control Option
Parameter 196 [Param Access Lvl] set to option 3 “Fan/Pump.”

(1) Only available on Standard Control drives with firmware version 3.001 or above.

File Group Parameters

Monitor Metering Output Freq 001
Commanded Freq 002
Output Current 003
Output Power 007

Elapsed MWh 009
Elapsed Run Time 010
DC Bus Voltage 012
Analog In1 Value 016

Motor Control Motor Data Motor NP Volts 041
Motor NP FLA 042
Motor NP Hertz 043

Motor NP RPM 044
Motor NP Power 045
Mtr NP Pwr Units 046

Torq Attributes Maximum Voltage 054
Maximum Freq 055

Volts per Hertz Start/Acc Boost 069
Run Boost 070

Break Voltage 071
Break Frequency 072

Speed 
Command

Spd Mode & 
Limits

Speed Mode 080
Minimum Speed 081
Maximum Speed 082

Overspeed Limit 083
Skip Frequency 1 084
Skip Freq Band 087

Speed 
References

Speed Ref A Sel 090
Speed Ref A Hi 091
Speed Ref A Lo 092

Discrete 
Speeds

Preset Speed 2 102

Dynamic 
Control

Ramp Rates Accel Time 1 140
Decel Time 1 142

Load Limits Current Lmt Val 148

Stop/Brake 
Modes

Stop Mode A 155

Restart Modes Start At PowerUp 168
Auto Rstrt Tries 174
Auto Rstrt Delay 175

Utility Drive Memory Param Access Lvl 196
Reset To Defalts 197
Language 201

Diagnostics Start Inhibits 214
Dig In Status 216
Dig Out Status 217

Inputs & 
Outputs

Analog Inputs Anlg In Config 320
Anlg In Sqr Root 321
Analog In 1 Hi 322

Analog In 1 Lo 323
Anlg In 1 Loss 324

Analog Outputs Anlg Out Config 340
Analog Out1 Sel 342

Analog Out1 Hi 343
Analog Out1 Lo 344

Digital Inputs Digital In1-6 Sel 361-366

Digital Outputs Digital Out1 Sel 380
Digital Out2 Sel 384
Dig Out1 Level 381

Dig Out2 Level 385

Monitor

Motor Control

Speed Command

Dynamic Control

Utility

Inputs & Outputs
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Advanced Fan/Pump Parameter View (1) – Standard Control Option
Parameter 196 [Param Access Lvl] set to option 4 “Adv Fan/Pump.”

(1) Only available on Standard Control drives with firmware version 3.001 or above.

File Group Parameters

Monitor Metering Output Freq 001
Commanded Freq 002
Output Current 003
Output Power 007
Elapsed MWh 009

Elapsed Run Time 010
DC Bus Voltage 012
Analog In1 Value 016
Analog In2 Value 017

Motor Control Motor Data Motor NP Volts 041
Motor NP FLA 042

Motor NP Hertz 043
Motor NP RPM 044

Motor NP Power 045
Mtr NP Pwr Units 046

Torq Attributes Torque Perf Mode 053
Maximum Voltage 054

Maximum Freq 055

Volts per Hertz Start/Acc Boost 069
Run Boost 070

Break Voltage 071
Break Frequency 072

Speed 
Command

Spd Mode & 
Limits

Speed Mode 080
Minimum Speed 081
Maximum Speed 082

Overspeed Limit 083
Skip Frequency 1 084
Skip Frequency 2 085

Skip Frequency 3 086
Skip Freq Band 087

Speed 
References

Speed Ref A Sel 090
Speed Ref A Hi 091

Speed Ref A Lo 092
Speed Ref B Sel 093

Speed Ref B Hi 094
Speed Ref B Lo 095

Discrete 
Speeds

Preset Speed 2-4 102-104

Process PI PI Configuration 124
PI Control 125
PI Reference Sel 126
PI Setpoint 127
PI Feedback Sel 128

PI Integral Time 129
PI Prop Gain 130
PI Lower Limit 131
PI Upper Limit 132
PI Preload 133

PI Status 134
PI Ref Meter 135
PI Fdback Meter 136
PI Error Meter 137
PI Output Meter 138

Dynamic 
Control

Ramp Rates Accel Time 1 140
Accel Time 2 141

Decel Time 1 142
Decel Time 2 143

S Curve % 146

Load Limits Current Lmt Val 148 PWM Frequency 151

Stop/Brake 
Modes

Stop Mode A 155

Restart Modes Start At PowerUp 168
Flying Start En 169
Flying StartGain 170
Auto Rstrt Tries 174

Auto Rstrt Delay 175
Sleep Wake-Mode 178
Sleep-Wake Ref 179
Wake Level 180

Wake Time 181
Sleep Level 182
Sleep Time 183

Power Loss Power Loss Mode 184 Power Loss Time 185

Utility Direction Config Direction Mode 190

HIM Ref Config Save HIM Ref 192 Man Ref Preload 193

Drive Memory Param Access Lvl 196 Reset To Defalts 197 Language 201

Diagnostics Start Inhibits 214
Dig In Status 216

Dig Out Status 217

Inputs & 
Outputs

Analog Inputs Anlg In Config 320
Anlg In Sqr Root 321
Analog In 1 Hi 322

Analog In 2 Hi 325
Analog In 1 Lo 323
Analog In 2 Lo 326

Anlg In 1 Loss 324
Anlg In 2 Loss 327

Analog Outputs Anlg Out Config 340
Analog Out1 Sel 342

Analog Out1 Hi 343
Analog Out1 Lo 344

Digital Inputs Digital In1-6 Sel 361-366

Digital Outputs Digital Out1 Sel 380
Digital Out2 Sel 384
Dig Out1 Level 381

Dig Out2 Level 385
Dig Out1 OnTime 382
Dig Out2 OnTime 386

Dig Out1 OffTime 383
Dig Out2 OffTime 387

Monitor

Motor Control

Speed Command

Dynamic Control

Utility

Inputs & Outputs
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Monitor File
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See page 3-2 for symbol descriptions Values Re
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R

M
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001 [Output Freq]

Output frequency present at T1, T2 & T3 
(U, V & W)

Default:

Min/Max:
Units:

Read Only

–/+[Maximum Freq]
0.1 Hz

002 [Commanded Freq]

Value of the active frequency command.

Default:

Min/Max:
Units:

Read Only

–/+[Maximum Speed]
0.1 Hz

[Commanded Speed] 

Value of the active Speed/Frequency 
Reference. Displayed in Hz or RPM, 
depending on value of [Speed Units].

Default:

Min/Max:
Units:

Read Only

–/+[Maximum Speed]
0.1 Hz
0.1 RPM

079

003 [Output Current]

The total output current present at T1, T2 
& T3 (U, V & W).

Default:

Min/Max:
Units:

Read Only

0.0/Drive Rated Amps  2
0.1 Amps

004 [Torque Current]

Based on the motor, the amount of 
current that is in phase with the 
fundamental voltage component.

Default:

Min/Max:
Units:

Read Only

Drive Rating  –2/+2
0.1 Amps

005 [Flux Current]

Amount of current that is out of phase 
with the fundamental voltage component.

Default:

Min/Max:
Units:

Read Only

Drive Rating  –2/+2
0.1 Amps

006 [Output Voltage]

Output voltage present at terminals T1, 
T2 & T3 (U, V & W).

Default:

Min/Max:
Units:

Read Only

0.0/Drive Rated Volts
0.1 VAC

007 [Output Power]

Output power present at T1, T2 & T3 (U, 
V & W).

Default:

Min/Max:
Units:

Read Only

0.0/Drive Rated kW  2
0.1 kW

008 [Output Powr Fctr]

Output power factor.

Default:

Min/Max:
Units:

Read Only

0.00/1.00
0.01

009 [Elapsed MWh]

Accumulated output energy of the drive.

Default:

Min/Max:
Units:

Read Only

0.0/214748352.0 MWh
0.1 MWh

010 [Elapsed Run Time]

Accumulated time drive is outputting 
power.

Default:

Min/Max:
Units:

Read Only

0.0/214748352.0 Hrs
0.1 Hrs

Standard

Vector

32

32
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011 [MOP Frequency]

Value of the signal at MOP (Motor 
Operated Potentiometer).

Default:

Min/Max:
Units:

Read Only

–/+[Maximum Freq]
0.1 Hz

079

[MOP Reference]

See description above.

Default:

Min/Max:
Units:

Read Only

–/+[Maximum Speed]
0.1 Hz
0.1 RPM

012 [DC Bus Voltage]

Present DC bus voltage level.

Default:

Min/Max:
Units:

Read Only

0.0/Based on Drive Rating
0.1 VDC

013 [DC Bus Memory]

6 minute average of DC bus voltage level.

Default:

Min/Max:
Units:

Read Only

0.0/Based on Drive Rating
0.1 VDC

014 [Elapsed kWh]

Accumulated output energy of the drive.

Default:

Min/Max:
Units:

Read Only

0.0/429496729.5 kWh
0.1 kWh

016
017

[Analog In1 Value]
[Analog In2 Value]

Value of the signal at the analog inputs.

Default:

Min/Max:

Units:

Read Only

0.000/20.000 mA
–/+10.000V
0.001 mA
0.001 Volt

022 [Ramped Speed]

Value of commanded speed after Accel/
Decel, and S-Curve are applied.

Default:

Min/Max:

Units:

Read Only

–/+400.0 Hz
–/+24000.0 RPM
0.1 Hz
0.1 RPM

079

023 [Speed Reference]

Summed value of ramped speed, 
process PI and droop. When FVC Vector 
mode is selected, droop will not be 
added.

Default:

Min/Max:

Units:

Read Only

–/+400.0 Hz
–/+24000.0 RPM
0.1 Hz
0.1 RPM

079

024 [Commanded Torque]

Final torque reference value after limits 
and filtering are applied. Percent of motor 
rated torque.

Default:

Min/Max:
Units:

Read Only

–/+800.0%
0.1%

053

025 [Speed Feedback]

This parameter displays the value of 
actual motor speed, whether measured 
by encoder feedback, or estimated.

Default:

Min/Max:

Units:

Read Only

–/+400.0 Hz
–/+24000.0 RPM
0.1 Hz
0.1 RPM

Fi
le
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ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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Standard

Vector

Vector v3

Vector

Vector

FV

Vector

Vector
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Motor Control File
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026 [Rated kW]

Drive power rating.

Default:

Min/Max:
Units:

Read Only

0.00/3000.00 kW
0.01 kW

027 [Rated Volts]

The drive input voltage class (208, 240, 
400 etc.).

Default:

Min/Max:

Units:

Read Only

0.0/6553.5 VAC
0.0/65535.0 VAC
0.1 VAC

028 [Rated Amps]

The drive rated output current.

Default:

Min/Max:

Units:

Read Only

0.0/6553.5 Amps
0.0/65535.0 Amps
0.1 Amps

029 [Control SW Ver]

Main Control Board software version.

Default:

Min/Max:

Units:

Read Only

0.000/256.256 
0.000/65535.000
0.001

196

Fi
le

G
ro

up
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See page 3-2 for symbol descriptions Values Re
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32

Vector

Vector

Vector
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040 [Motor Type]

Set to match the type of motor 
connected.
(1) Important: Selecting option 1 or 2 
also requires selection of “Custom V/Hz,” 
option 2 in parameter 53.

Default:

Options:

0

0
1
2

“Induction”

“Induction”
“Synchr Reluc” (1)

“Synchr PM”(1)

053

041 [Motor NP Volts]

Set to the motor nameplate rated volts.

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Rated Volts]
0.1 VAC

042 [Motor NP FLA]

Set to the motor nameplate rated full load 
amps.

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Rated Amps]  2
0.1 Amps

047
048

043 [Motor NP Hertz]

Set to the motor nameplate rated 
frequency.

Default:

Min/Max:
Units:

Based on Drive Cat. No.

5.0/400.0 Hz
0.1 Hz

044 [Motor NP RPM]

Set to the motor nameplate rated RPM.

Default:

Min/Max:

Units:

1750 RPM
1750.0 RPM

60/2400 RPM
60.0/24000.0 RPM
1 RPM
1.0 RPM

Vector

Vector

Vector
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045 [Motor NP Power]

Set to the motor nameplate rated power.

Default:

Min/Max:
Units:

Based on Drive Rating

0.00/100.00
0.00/1000.00
0.01 kW/HP
See [Mtr NP Pwr Units]

046

046 [Mtr NP Pwr Units]

Selects the motor power units to be used. 

Default:

Options:
0
1

Drive Rating Based

“Horsepower”
“kiloWatts”

[Mtr NP Pwr Units]

Selects the motor power units to be used. 

“Convert HP” = converts all power units 
to Horsepower.
“Convert kW” = converts all power units 
to kilowatts.

Default:

Options:
0
1
2
3

Drive Rating Based

“Horsepower”
“kiloWatts”
“Convert HP”
“Convert kW”

047 [Motor OL Hertz]

Selects the output frequency below 
which the motor operating current is 
derated. The motor thermal overload will 
generate a fault at lower levels of current.

Default:

Min/Max:
Units:

Motor NP Hz/3

0.0/Motor NP Hz
0.1 Hz

042
220

048 [Motor OL Factor]

Sets the operating level for the motor 
overload.

Default:

Min/Max:
Units:

1.00

0.20/2.00
0.01

042
220

049 [Motor Poles]

Defines the number of poles in the motor. 

Default:

Min/Max:
Units:

4

2/40
1 Pole

To
rq

 A
ttr

ib
ut

es

053 [Torque Perf Mode]

Sets the method of motor torque 
production.

Default:

Options:

0

0
1
2
3

“Sensrls Vect”

“Sensrls Vect”
“SV Economize”
“Custom V/Hz”
“Fan/Pmp V/Hz”

[Motor Cntl Sel]

Sets the method of motor control used in 
the drive.

Important: “FVC Vector” mode requires 
autotuning of the motor, both coupled 
and uncoupled to the load. 

Default:

Options:

0

0
1
2
3
4

“Sensrls Vect”

“Sensrls Vect”
“SV Economize”
“Custom V/Hz”
“Fan/Pmp V/Hz”
“FVC Vector”

054 [Maximum Voltage]

Sets the highest voltage the drive will 
output.

Default:

Min/Max:

Units:

Drive Rated Volts

Rated Volts x 0.25/Rated 
Volts
0.1 VAC

Fi
le
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. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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32 Vector

Standard

Vector

Motor
FLA

OL
Factor

Operating
Level=x

Vector

Standard

Vector
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055 [Maximum Freq]

Sets the highest frequency the drive will 
output. Refer to [Overspeed Limit], 083.

Default:

Min/Max:
Units:

110.0 or 130.0 Hz

5.0/420.0 Hz
0.1 Hz

083

056 [Compensation]

Enables/disables correction options.

Option Descriptions
Reflect Wave Disables reflected wave overvoltage protection for long cable 

lengths. (typically enabled).
Enable Jerk In non-FVC Vector modes, disabling jerk removes a short 

S-curve at the start of the accel/decel ramp.
Ixo AutoCalc Not functional – reserved for future enhancements.
Xsistor Diag Disables power transistor power diagnostic tests which run at 

each start command.
Rs Adapt FVC w/Encoder Only - Disabling may improve torque regulation 

at lower speeds (typically not needed). 
Mtr Lead Rev Reverses the phase rotation of the applied voltage, effectively 

reversing the motor leads.
PWM Freq Lock Keeps the PWM frequency from decreasing to 2 kHz at low 

operating frequencies in FVC Vector mode without encoder.
057 [Flux Up Mode]

Auto = Flux is established for a calculated 
time period based on motor nameplate 
data. [Flux Up Time] is not used.
Manual = Flux is established for [Flux Up 
Time] before acceleration.

Default:

Options:

0

0
1

“Manual”

“Manual”
“Automatic”

053
058

058 [Flux Up Time]

Sets the amount of time the drive will use 
to try and achieve full motor stator flux. 
When a Start command is issued, DC 
current at current limit level is used to 
build stator flux before accelerating.

Default:

Min/Max:

Units:

0.00 Secs
0.0 Secs

0.00/5.00 Secs
0.0/5.0 Secs
0.000/5.000 Secs 
0.01 Secs
0.1 Secs
0.001 Secs 

053
058

059 [SV Boost Filter]

Sets the amount of filtering used to boost 
voltage during Sensorless Vector and 
FVC Vector (encoderless) operation.

Default:

Min/Max:
Units:

500

0/32767
1

Fi
le
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See page 3-2 for symbol descriptions Values Re
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101 110x1xxxxxxxx
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values

 (1)
 (2)
(3)
 (4)
 (5)

For current limit (except FVC Vector mode).
Standard Control Option Only.
Vector Control Option Only.
Vector firmware 2.003 & later.
Vector firmware 3.001 & later.
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2)

Xs
ist

or
 D

iag
 (
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Vector

Vector

v3

Vector
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061 [Autotune]

Provides a manual or automatic method 
for setting [IR Voltage Drop], [Flux 
Current Ref] and [Ixo Voltage Drop]. Valid 
only when parameter 53 is set to “Sensrls 
Vect,” “SV Economize” or “FVC Vector.”

Default:

Options:

3

0
1
2
3

“Calculate”

“Ready”
“Static Tune”
“Rotate Tune”
“Calculate”

053

062

“Ready” (0) = Parameter returns to this setting following a “Static Tune” or “Rotate 
Tune.” It also permits manually setting [IR Voltage Drop], [Ixo Voltage Drop] and 
[Flux Current Ref].

“Static Tune” (1) = A temporary command that initiates a non-rotational motor 
stator resistance test for the best possible automatic setting of [IR Voltage Drop] 
in all valid modes and a non-rotational motor leakage inductance test for the best 
possible automatic setting of [Ixo Voltage Drop] in “FVC Vector” mode. A start 
command is required following initiation of this setting. The parameter returns to 
“Ready” (0) following the test, at which time another start transition is required to 
operate the drive in normal mode. Used when motor cannot be rotated.

“Rotate Tune” (2) = A temporary command that initiates a “Static Tune” followed 
by a rotational test for the best possible automatic setting of [Flux Current Ref]. In 
“FVC Vector” mode, with encoder feedback, a test for the best possible automatic 
setting of [Slip RPM @ FLA] is also run. A start command is required following 
initiation of this setting. The parameter returns to “Ready” (0) following the test, at 
which time another start transition is required to operate the drive in normal 
mode. Important: Used when motor is uncoupled from the load. Results may not 
be valid if a load is coupled to the motor during this procedure.

“Calculate” (3) = This setting uses motor nameplate data to automatically set [IR 
Voltage Drop], [Ixo Voltage Drop], [Flux Current Ref] and [Slip RPM @ FLA].

062 [IR Voltage Drop]

Value of voltage drop across the resis-
tance of the motor stator at rated motor 
current. Used only when parameter 53 is 
set to “Sensrls Vect,” “SV Economize” or 
“FVC Vector.”

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Motor NP Volts] 0.25
0.1 VAC

053
061

063 [Flux Current Ref]

Value of amps for full motor flux. Used 
only when parameter 53 is set to “Sensrls 
Vect,” “SV Economize or “FVC Vector.”

Default:

Min/Max:
Units:

Based on Drive Rating

0.00/[Motor NP FLA]
0.01 Amps

053
061

064 [Ixo Voltage Drop]

Value of voltage drop across the leakage 
inductance of the motor at rated motor 
current. Used only when parameter 53 is 
set to “Sensrls Vect,” “SV Economize or 
“FVC Vector.”

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/230.0, 480.0, 575 VAC
0.1 VAC

Fi
le
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See page 3-2 for symbol descriptions Values Re
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!
ATTENTION:  Rotation of the motor in an undesired direction can 
occur during this procedure. To guard against possible injury and/or 
equipment damage, it is recommended that the motor be 
disconnected from the load before proceeding.

32
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066 [Autotune Torque]

Specifies motor torque applied to the 
motor during the flux current and inertia 
tests performed during an autotune.

Default:

Min/Max:
Units:

50.0%

0.0/150.0%
0.1%

053

067 [Inertia Autotune]

Provides an automatic method of setting 
[Total Inertia]. This test is automatically 
run during Start-Up motor tests. 
Important: Use when motor is coupled 
to the load. Results may not be valid if 
the load is not coupled to the motor 
during this procedure.
“Ready” = Parameter returns to this 
setting following a completed inertia tune. 
“Inertia Tune” = A temporary command 
that initiates an inertia test of the motor/
load combination. The motor will ramp up 
and down, while the drive measures the 
amount of inertia. 

Default:

Options:

0

0
1

“Ready”

“Ready”
“Inertia Tune”

053
450

427
431

[Torque Ref A Sel]
[Torque Ref B Sel]

Selects the source of the external torque 
reference to the drive. How this reference 
is used is dependent upon [Speed/
Torque Mod].
(1) See Appendix B for DPI port locations.
(2) Vector firmware 3.001 and later.

Default:

Options:

1
24

0

1
2
3-17
18-22
23
24
25-28
29

“Torque Setpt”
“Disabled”

“Torque Setpt”
“Torque Stpt1”(2)

“Analog In 1”
“Analog In 2”
“Reserved”
“DPI Port 1-5” (1)

“Reserved”
“Disabled”
“Scale Block1-4”(2)

“Torque Stpt2”(2)

053

428
432

[Torque Ref A Hi]
[Torque Ref B Hi]

Scales the upper value of the [Torque Ref 
A Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

100.0%
100.0%

–/+800.0%
0.1%

053

429
433

[Torque Ref A Lo]
[Torque Ref B Lo]

Scales the lower value of the [Torque Ref 
A Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0%
0.0%

–/+800.0%
0.1%

053

430 [Torq Ref A Div]

Defines the value of the divisor for the 
[Torque Ref A Sel] selection.

Default:

Min/Max:
Units:

1.0

0.1/3276.7
0.1

053

434 [Torque Ref B Mult]

Defines the value of the multiplier for the 
[Torque Ref B Sel] selection. 

Default:

Min/Max:
Units:

1.0

–/+32767.0
0.1

053
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Vector

FV

Vector

FV

Vector
Vector

FV

Vector
Vector
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Vector
Vector
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Vector
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Vector
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435 [Torque Setpoint]
[Torque Setpoint1]

Provides an internal fixed value for 
Torque Setpoint when [Torque Ref Sel] is 
set to “Torque Setpt.”

Default:

Min/Max:
Units:

0.0%

–/+800.0%
0.1%

053

436 [Pos Torque Limit]

Defines the torque limit for the positive 
torque reference value. The reference will 
not be allowed to exceed this value. 

Default:

Min/Max:
Units:

200.0%

0.0/800.0%
0.1%

053

437 [Neg Torque Limit]

Defines the torque limit for the negative 
torque reference value. The reference will 
not be allowed to exceed this value. 

Default:

Min/Max:
Units:

–200.0%

–800.0/0.0%
0.1%

053

438 [Torque Setpoint2]

Provides an internal fixed value for 
Torque Setpoint when [Torque Ref Sel] is 
set to “Torque Setpt 2.”

Default:

Min/Max:
Units:

0.0%

–/+800.0%
0.1%

440 [Control Status]

Displays a summary status of any condition that may 
be limiting either the current or the torque reference.

Read Only 053

441 [Mtr Tor Cur Ref]

Displays the torque current reference 
value that is present at the output of the 
current rate limiter (parameter 154).

Default:

Min/Max:
Units:

Read Only

–/+32767.0 Amps
0.01 Amps

053

Vo
lts

 p
er

 H
er

tz

069 [Start/Acc Boost]

Sets the voltage boost level for starting 
and acceleration when “Custom V/Hz” 
mode is selected. Refer to parameter 083 
[Overspeed Limit].

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Motor NP Volts] x 0.25
0.1 VAC

053
070

070 [Run Boost]

Sets the boost level for steady state or 
deceleration when “Fan/Pmp V/Hz” or 
“Custom V/Hz” modes are selected. See 
parameter 083 [Overspeed Limit].

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Motor NP Volts] x 0.25
0.1 VAC

053
069
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071 [Break Voltage]

Sets the voltage the drive will output at 
[Break Frequency]. Refer to parameter 
083 [Overspeed Limit].

Default:

Min/Max:
Units:

[Motor NP Volts]  0.25

0.0/[Motor NP Volts]
0.1 VAC

053
072

072 [Break Frequency]

Sets the frequency the drive will output at 
[Break Voltage]. Refer to parameter 083.

Default:

Min/Max:
Units:

[Motor NP Hz]  0.25

0.0/[Maximum Freq]
0.1 Hz

053
071

Sp
ee

d 
Fe

ed
ba

ck

412 [Motor Fdbk Type]

Selects the encoder type; single channel 
or quadrature. Options 1 & 3 detect a 
loss of encoder signal (when using 
differential inputs) regardless of the 
[Feedback Select], param. 080 setting. 
For FVC Vector mode, use a quadrature 
encoder only (option 0/1). If a single 
channel encoder is used (option 2/3) in 
sensorless vector or V/Hz mode, select 
“Reverse Dis” (option 2) in param. 190.

Default:

Options:

0

0
1
2
3

“Quadrature”

“Quadrature”
“Quad Check”
“Single Chan”
“Single Check”

413 [Encoder PPR]

Contains the encoder pulses per 
revolution. For improved operation in 
FVC Vector mode, PPR should be  (64 
x motor poles).

Default:

Min/Max:
Units:

1024 PPR

2/20000 PPR
1 PPR

414 [Enc Position Fdbk]

Displays raw encoder pulse count. For 
single channel encoders, this count will 
increase (per rev.) by the amount in 
[Encoder PPR]. For quadrature encoders 
this count will increase by 4 times the 
amount defined in [Encoder PPR].

Default:

Min/Max:
Units:

Read Only

–/+2147483647
1

415 [Encoder Speed]

Provides a monitoring point that reflects 
speed as seen from the feedback device. 

Default:

Min/Max:

Units:

Read Only

–/+420.0 Hz
–/+25200.0 RPM
0.1 Hz
0.1 RPM

079

416 [Fdbk Filter Sel]

Selects the type of feedback filter 
desired. “Light” uses a 35/49 radian 
feedback filter. “Heavy” uses a 20/40 
radian feedback filter.

Default:

Options:

0

0
1
2

“None”

“None”
“Light”
“Heavy”

419 [Notch Filter Freq]

Sets the center frequency for an optional 
2-pole notch filter. Filter is applied to the 
torque command. “0” disables this filter.

Default:

Min/Max:
Units:

0.0 Hz

0.0/500.0 Hz
0.1 Hz

053
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420 [Notch Filter K]

Sets the gain for the 2-pole notch filter.

Default:

Min/Max:
Units:

0.3 Hz

0.1/0.9 Hz
0.1 Hz

053

421 [Marker Pulse]

Latches the raw encoder count at each 
marker pulse.

Default:

Min/Max:
Units:

Read Only

–/+2147483647
1

422 [Pulse In Scale]

Sets the scale factor/gain for the Pulse 
Input when P423 is set to “Pulse Input.” 
Calculate for the desired speed 
command as follows: 

Default:

Min/Max:
Units:

64

2/20000
1

423 [Encoder Z Chan]

Defines if the input wired to terminals 5 & 
6 of the Encoder Terminal Block will be 
used as a Pulse or Marker input. Options 
1 & 3 detect a loss of signal (when using 
differential inputs) regardless of the 
[Feedback Select], param. 080 setting.

Default:

Options:

0

0
1
2
3

“Pulse Input”

“Pulse Input”
“Pulse Check”
“Marker Input”
“Marker Check”
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Vector

Vector
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120
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for RPM, [Pulse In Scale] = 
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079 [Speed Units]

Selects the units to be used for all speed 
related parameters. Options 0 & 1 
indicate status only. Options 2 & 3 will 
convert/configure the drive for that 
selection.
“Convert Hz” (2) - converts all speed 
based parameters to Hz, and changes 
the value proportionately (i.e. 1800 RPM 
= 60 Hz).
“Convert RPM” (3) - converts all speed 
based parameters to RPM, and changes 
the value proportionately.

Default:

Options:

0

0
1
2
3

“Hz”

“Hz”
“RPM”
“Convert Hz”
“Convert RPM”

Vector
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080 [Speed Mode]

Sets the method of speed regulation.

Default:

Options:

0

0
1
2

“Open Loop”

“Open Loop”
“Slip Comp”
“Process PI”

412
152

[Feedback Select]

Selects the source for motor speed 
feedback. Note that all selections are 
available when using Process PI.
“Open Loop” (0) - no encoder is present, 
and slip compensation is not needed.
“Slip Comp” (1) - tight speed control is 
needed, and encoder is not present.
“Encoder” (3) - an encoder is present.
“Simulator” (5) - Simulates a motor for 
testing drive operation & interface check.

Default:

Options:

0

0
1
2
3
4
5

“Open Loop”

“Open Loop”
“Slip Comp”
“Reserved”
“Encoder”
“Reserved”
“Simulator”

081 [Minimum Speed]

Sets the low limit for speed reference 
after scaling is applied. Refer to 
parameter 083 [Overspeed Limit].

Default:

Min/Max:
Units:

0.0

0.0/[Maximum Speed]
0.1 Hz
0.1 RPM  

079
083
092
095

082 [Maximum Speed]

Sets the high limit for speed reference 
after scaling is applied. Refer to 
parameter 083 [Overspeed Limit].

Default:

Min/Max:

Units:

50.0 or 60.0 Hz (volt class)
[Motor NP RPM]

5.0/400.0 Hz
75.0/24000.0 RPM
0.1 Hz
0.1 RPM  

055
079
083
091
094
202

083 [Overspeed Limit]

Sets the incremental amount of the 
output frequency (above [Maximum 
Speed]) allowable for functions such as 
slip compensation.
[Maximum Speed] + [Overspeed Limit] 
must be  [Maximum Freq]

Default:

Min/Max:

Units:

10.0 Hz
300.0 RPM

0.0/20.0 Hz
0.0/600.0 RPM
0.1 Hz
0.1 RPM  

055
079
082

Fi
le

G
ro

up
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084
085
086

[Skip Frequency 1]
[Skip Frequency 2]
[Skip Frequency 3]

Sets a frequency at which the drive will 
not operate. [Skip Frequency 1-3] and 
[Skip Frequency Band] must not equal 0.

Default:
Default:
Default:

Min/Max:
Units:

0.0 Hz
0.0 Hz
0.0 Hz

–/+[Maximum Speed]
0.1 Hz

087

087 [Skip Freq Band]

Determines the bandwidth around a skip 
frequency. [Skip Freq Band] is split, 
applying 1/2 above and 1/2 below the 
actual skip frequency. The same 
bandwidth applies to all skip frequencies.

Default:

Min/Max:
Units:

0.0 Hz

0.0/30.0 Hz
0.1 Hz

084 
085 
086

088 [Speed/Torque Mod]

Selects the torque reference source.
“Zero Torque” (0) - torque command = 0.
“Speed Reg” (1) - drive operates as a 
speed regulator.
“Torque Reg” (2) - an external torque 
reference is used for the torque 
command.

Default:

Options:

1

0
1
2
3
4
5
6

“Speed Reg”

“Zero Torque”
“Speed Reg”
“Torque Reg”
“Min Torq/Spd”
“Max Torq/Spd”
“Sum Torq/Spd”
“Absolute Min”

053

“Min Torq/Spd” (3) - selects the smallest algebraic value to regulate to when the 
torque reference and torque generated from the speed regulator are compared.
“Max Torq/Spd” (4) - selects the largest algebraic value when the torque reference 
and the torque generated from the speed regulator are compared.
“Sum Torq/Spd” (5) - selects the sum of the torque reference and the torque 
generated from the speed regulator.
“Absolute” (6) - selects the smallest absolute algebraic value to regulate to when 
the torque reference and torque generated from the speed regulator are 
compared.

454 [Rev Speed Limit]

Sets a limit on speed in the negative 
direction, when in FVC Vector mode. 
Used in bipolar mode only. A value of 
zero disables this parameter and uses 
[Maximum Speed] for reverse speed limit.

Default:

Min/Max:

Units:

0.0 RPM

–[Max Speed]/0.0 Hz
–[Max Speed]/0.0 RPM
0.0 Hz
0.0 RPM
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090 [Speed Ref A Sel]

Selects the source of the speed 
reference to the drive unless [Speed Ref 
B Sel] or [Preset Speed 1-7] is selected.

(1) See Appendix B for DPI port locations.
(2) Vector firmware 3.001 and later.

Default:

Options:

2

1
2
3-6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23-24
25
26
27
28

“Analog In 2”

“Analog In 1”
“Analog In 2”
“Reserved”
“Pulse In”
“Encoder”
“MOP Level”
“Reserved”
“Preset Spd1”
“Preset Spd2”
“Preset Spd3”
“Preset Spd4”
“Preset Spd5”
“Preset Spd6”
“Preset Spd7”
“DPI Port 1”(1) 

“DPI Port 2”(1) 

“DPI Port 3”(1) 

“DPI Port 4”(1)

“DPI Port 5”(1) 

“Reserved”
“Scale Block1”(2)

“Scale Block2”(2)

“Scale Block3”(2)

“Scale Block4”(2)

002
091
thru
093
101
thru
107
117
thru
120
192
thru
194
213
272
273
320
361
thru
366

091 [Speed Ref A Hi]

Scales the upper value of the [Speed Ref 
A Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

[Maximum Speed]

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
082

092 [Speed Ref A Lo]

Scales the lower value of the [Speed Ref 
A Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
081

093 [Speed Ref B Sel]

See [Speed Ref A Sel].

Default:

Options:

11 “Preset Spd1”

See [Speed Ref A 
Sel]

See
090

094 [Speed Ref B Hi]

Scales the upper value of the [Speed Ref 
B Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

[Maximum Speed]

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
093

095 [Speed Ref B Lo]

Scales the lower value of the [Speed Ref 
B Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
090
093

Fi
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096 [TB Man Ref Sel]

Sets the manual speed reference source 
when a digital input is configured for 
“Auto/Manual.”
(1) “Analog In 2” is not a valid selection if it 

was selected for any of the following:
- [Trim In Select]
- [PI Feedback Sel]
- [PI Reference Sel]
- [Current Lmt Sel]
- [Sleep-Wake Ref]

Default:

Options:

1

1
2
3-8
9

“Analog In 1”

“Analog In 1”
“Analog In 2” (1)

“Reserved”
“MOP Level”

097
098

097 [TB Man Ref Hi]

Scales the upper value of the [TB Man 
Ref Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

[Maximum Speed]

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
096

098 [TB Man Ref Lo]

Scales the lower value of the [TB Man 
Ref Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
096

099 [Pulse Input Ref]

Displays the pulse input value as seen at 
terminals 5 and 6 of the Encoder 
Terminal Block, if [Encoder Z Chan], 
parameter 423 is set to “Pulse Input.”

Default:

Min/Max:

Units:

Read Only

–/+420.0 Hz
–/+25200.0 RPM
0.1 Hz
0.1 RPM

D
is

cr
et

e 
Sp

ee
ds

100 [Jog Speed]

Sets the output frequency when a jog 
command is issued.

Default:

Min/Max:
Units:

10.0 Hz

–/+[Maximum Speed]
0.1 Hz

079

[Jog Speed 1]

Sets the output frequency when Jog 
Speed 1 is selected.

Default:

Min/Max:
Units:

10.0 Hz
300.0 RPM

–/+[Maximum Speed]
0.1 Hz
1 RPM 

101
102
103
104
105
106
107

[Preset Speed 1]
[Preset Speed 2]
[Preset Speed 3]
[Preset Speed 4]
[Preset Speed 5]
[Preset Speed 6]
[Preset Speed 7]
Provides an internal fixed speed 
command value. In bipolar mode 
direction is commanded by the sign of 
the reference.

Default:

Min/Max:
Units:

5.0 Hz/150 RPM
10.0 Hz/300 RPM
20.0 Hz/600 RPM
30.0 Hz/900 RPM
40.0 Hz/1200 RPM
50.0 Hz/1500 RPM
60.0 Hz/1800 RPM

–/+[Maximum Speed]
0.1 Hz
1 RPM 

079
090
093

108 [Jog Speed 2]

Sets the output frequency when Jog 
Speed 2 is selected.

Default:

Min/Max:
Units:

10.0 Hz
300.0 RPM

–/+[Maximum Speed]
0.1 Hz
1 RPM 
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116 [Trim % Setpoint]

Adds or subtracts a percentage of the 
speed reference or maximum speed. 
Dependent on the setting of [Trim Out 
Select], parameter 118.

Default:

Min/Max:
Units:

0.0%

–/+200.0%
0.1%

118

117 [Trim In Select]

Specifies which analog input signal is 
being used as a trim input.

Default:

Options:

2 “Analog In 2”

See [Speed Ref A 
Sel]

090
093

118 [Trim Out Select]

Specifies which speed references are to be trimmed.

117
119
120

119 [Trim Hi]

Scales the upper value of the [Trim In 
Select] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

60.0 Hz

–/+[Maximum Speed]
0.1 Hz
1 RPM/% 

079
082
117

120 [Trim Lo]

Scales the lower value of the [Trim In 
Select] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0 Hz

–/+[Maximum Speed]
0.1 Hz
1 RPM/% 

079
117

Sl
ip

 C
om

p

Important: Parameters in the Slip Comp Group are used to enable and tune the 
Slip Compensation Regulator. In order to allow the regulator to control drive 
operation, parameter 080 [Speed Mode] must be set to 1 “Slip Comp”.

121 [Slip RPM @ FLA]

Sets the amount of compensation to 
drive output at motor FLA.
If the value of parameter 061 [Autotune] = 
3 “Calculate” changes made to this 
parameter will not be accepted.
Value may be changed by [Autotune] 
when “Encoder” is selected in [Feedback 
Select], parameter 080.

Default:

Min/Max:
Units:

Based on [Motor NP RPM]

0.0/1200.0 RPM
0.1 RPM

061
080
122
123

122 [Slip Comp Gain]

Sets the response time of slip 
compensation.

Default:

Min/Max:
Units:

40.0

1.0/100.0
0.1

080
121
122

123 [Slip RPM Meter]

Displays the present amount of 
adjustment being applied as slip 
compensation.

Default:

Min/Max:
Units:

Read Only

–/+300.0 RPM
0.1 RPM

080
121
122
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0=Not Trimmed/Add
x =Reserved

Bit #
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Important: Parameters in the Process PI Group are used to enable and tune the 
PI Loop. In order to allow the PI Loop to control drive operation, program the 
following:
Standard Control Option – Parameter 080 [Speed Mode] must be set to 2 
“Process PI” and parameter 125, bit 0 must be set to “1, Enabled.”.
Vector Control Option – Only requires setting parameter 125, bit 0 to “1, Enabled.”

124 [PI Configuration]

Sets configuration of the PI regulator.

124
thru
138

125 [PI Control]

Controls the PI regulator.

080

126 [PI Reference Sel]

Selects the source of the PI reference.
(1) Vector firmware 3.001 and later.

Default:

Options:

0

0
1
2
3-6
7
8
9
10
11-17
18-22
23-24
25
26
27
28

“PI Setpoint”

“PI Setpoint”
“Analog In 1”
“Analog In 2”
“Reserved”
“Pulse In”
“Encoder”
“MOP Level”
“Master Ref”
“Preset Spd1-7”
“DPI Port 1-5”
“Reserved”
“Scale Block 1” (1)

“Scale Block 2” (1)

“Scale Block 3” (1)

“Scale Block 4” (1)

024
124
thru
138

127 [PI Setpoint]

Provides an internal fixed value for 
process setpoint when [PI Reference Sel] 
is set to “PI Setpoint.”

Default:

Min/Max:

Units:

50.00%

–/+100.00% of Maximum 
Process Value
0.01%

124
thru
138
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le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

000 0000000xxxxxx
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit # * Vector Control Option Only
** Vector firmware 3.001 & laterFactory Default Bit Values
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00x 0xxxxxxxxxxxx
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x =Reserved
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128 [PI Feedback Sel]

Selects the source of the PI feedback.

Default:

Options:

2 “Analog In 2”

See [PI Reference 
Sel].

124
thru
138

129 [PI Integral Time]

Time required for the integral component 
to reach 100% of [PI Error Meter]. Not 
functional when the PI Hold bit of [PI 
Control] = “1” (enabled).

Default:

Min/Max:
Units:

2.00 Secs

0.00/100.00 Secs
0.01 Secs

124
thru
138

130 [PI Prop Gain]

Sets the value for the PI proportional 
component.
PI Error x PI Prop Gain = PI Output

Default:

Min/Max:
Units:

1.0

0.00/100.00
0.01

124
thru
138

131 [PI Lower Limit]

Sets the lower limit of the PI output.

Default:

Min/Max:

Units:

–[Maximum Freq]
–100%

–/+400.0 Hz
–/+800.0%
0.1 Hz
0.1%

079
124
thru
138

132 [PI Upper Limit]

Sets the upper limit of the PI output.

Default:

Min/Max:

Units:

+[Maximum Freq]
100%

–/+400.0 Hz
–/+800.0%
0.1 Hz
0.1%

079
124
thru
138

133 [PI Preload]

Sets the value used to preload the 
integral component on start or enable.

Default:

Min/Max:

Units:

0.0 Hz
100.0%

[PI Lower Limit]/
[PI Upper Limit]
0.1 Hz
0.1%

079
124
thru
138

134 [PI Status]

Status of the Process PI regulator.

Read Only 124
thru
138

135 [PI Ref Meter]

Present value of the PI reference signal.

Default:

Min/Max:
Units:

Read Only

–/+100.0%
0.1%

124
thru
138

136 [PI Fdback Meter]

Present value of the PI feedback signal.

Default:

Min/Max:
Units:

Read Only

–/+100.0%
0.1%

124
thru
138
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No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d

Vector

Vector

Vector

Vector

Vector

Vector

Vector

Vector

000 0xxxxxxxxxxxx
10 01234567891112131415

1=Condition True
0=Condition False
x =Reserved

Bit #

PI
 E

na
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d

PI
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d

PI
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PI
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m
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PI

137 [PI Error Meter]

Present value of the PI error.

Default:

Min/Max:

Units:

Read Only

–/+100.0%
–/+200.0%
0.1%

124
thru
138

138 [PI Output Meter]

Present value of the PI output.

Default:

Min/Max:

Units:

Read Only

–/+100.0 Hz
–/+100.0%
–/+800.0%
0.1 Hz
0.1%

124
thru
138

139 [PI BW Filter]

Firmware 2.001 & later – Provides filter 
for Process PI error signal. The output of 
this filter is displayed in [PI Error Meter]. 
Zero will disable the filter.

Default:

Min/Max:
Units:

0.0 Radians

0.0/240.0 Radians
0.1 Radians

137

459 [PI Deriv Time]

Refer to formula below:

Default:

Min/Max:
Units:

0.00 Secs

0.00/100.00 Secs
0.01 Secs

460 [PI Reference Hi]

Scales the upper value of [PI Reference 
Sel] of the source.

Default:

Min/Max:
Units:

100.0%

–/+100.0%
0.1%

461 [PI Reference Lo]

Scales the lower value of [PI Reference 
Sel] of the source.

Default:

Min/Max:
Units:

–100.0%

–/+100.0%
0.1%

462 [PI Feedback Hi]

Scales the upper value of [PI Feedback] 
of the source.

Default:

Min/Max:
Units:

100.0%

–/+100.0%
0.1%

463 [PI Feedback Lo]

Scales the lower value of [PI Feedback] 
of the source.

Default:

Min/Max:
Units:

0.0%

–/+100.0%
0.1%

Sp
ee

d 
R

eg
ul

at
or

445 [Ki Speed Loop]

Controls the integral error gain of the 
speed regulator. The drive automatically 
adjusts [Ki Speed Loop] when a non-zero 
value is entered for [Speed Desired BW] 
or an autotune is performed. Typically, 
manual adjustment of this parameter is 
needed only if system inertia cannot be 
determined through an autotune. [Speed 
Desired BW] is set to “0” when a manual 
adjustment is made to this parameter.

Default:

Min/Max:
Units:

7.0

0.0/4000.0
0.1

053

Fi
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G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d

v3

Vector

v3

Vector

Vector

Vector v3

dPI Error (%)
dt (Sec)PIOut = KD (Sec) x 

Vector

Vector

Vector

Vector

FV

Vector
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446 [Kp Speed Loop]

Controls the proportional error gain of the 
speed regulator. The drive automatically 
adjusts [Kp Speed Loop] when a 
non-zero value is entered for [Speed 
Desired BW] or an auto-tune is 
performed. Typically, manual adjustment 
of this parameter is needed only if 
system inertia cannot be determined 
through an autotune. [Speed Desired 
BW] is set to “0” when a manual 
adjustment is made to this parameter.

Default:

Min/Max:
Units:

6.3

0.0/200.0
0.1

053

447 [Kf Speed Loop]

Controls the feed forward gain of the 
speed regulator. Setting the Kf gain 
greater than zero reduces speed 
feedback overshoot in response to a step 
change in speed reference. 

Default:

Min/Max:
Units:

0.0

0.0/0.5
0.1

053

449 [Speed Desired BW]

Sets the speed loop bandwidth and 
determines the dynamic behavior of the 
speed loop. As bandwidth increases, the 
speed loop becomes more responsive 
and can track a faster changing speed 
reference.
Adjusting this parameter will cause the 
drive to calculate and change [Ki Speed 
Loop] and [Kp Speed Loop] gains. 

Default:

Min/Max:
Units:

0.0 Radians/Sec

0.0/250.0 Radians/Sec
0.1 Radians/Sec

053

450 [Total Inertia]

Represents the time in seconds, for a 
motor coupled to a load to accelerate 
from zero to base speed, at rated motor 
torque. The drive calculates Total Inertia 
during the autotune inertia procedure.
Adjusting this parameter will cause the 
drive to calculate and change [Ki Speed 
Loop] and [Kp Speed Loop] gains. 

Default:

Min/Max:

Units:

1.25 Secs
0.10 Secs

0.1/600.0 Secs
0.01/600.00
0.1 Secs
0.01 Secs

053

451 [Speed Loop Meter]

Value of the speed regulator output.

Default:

Min/Max:
Units:

Read Only

–/+800.0%/Hz/RPM
0.1%/Hz/RPM

053
121
079
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FV

Vector

FV

Vector

FV

Vector

FV

Vector
v3

v3

v3

FV

Vector v3
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Dynamic Control File
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NA

M
IC

 C
O
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p 
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140
141

[Accel Time 1]
[Accel Time 2]

Sets the rate of accel for all speed 
increases. 

Default:

Min/Max:

Units:

10.0 Secs
10.0 Secs

0.1/3600.0 Secs
0.0/3600.0 Secs
0.1 Secs

142
143
146
361

142
143

[Decel Time 1]
[Decel Time 2]

Sets the rate of decel for all speed 
decreases. 

Default:

Min/Max:

Units:

10.0 Secs
10.0 Secs

0.1/3600.0 Secs
0.0/3600.0 Secs
0.1 Secs

140
141
146
361

146 [S Curve %]

Sets the percentage of accel or decel 
time that is applied to the ramp as S 
Curve. Time is added, 1/2 at the 
beginning and 1/2 at the end of the ramp.

Default:

Min/Max:
Units:

0%

0/100%
1%

140
thru
143

Lo
ad

 L
im

its

147 [Current Lmt Sel]

Selects the source for the adjustment of 
current limit (i.e. parameter, analog input, 
etc.).

Default:

Options:

0

0
1
2

“Cur Lim Val”

“Cur Lim Val”
“Analog In 1”
“Analog In 2”

146
149

148 [Current Lmt Val]

Defines the current limit value when 
[Current Lmt Sel] = “Cur Lim Val.”

Default:

Min/Max:
Units:

[Rated Amps]  1.5
(Equation yields approxi-
mate default value.)

Based on Drive Rating
0.1 Amps

147
149

149 [Current Lmt Gain]

Sets the responsiveness of the current 
limit.

Default:

Min/Max:
Units:

250

0/5000
1

147
148

150 [Drive OL Mode]

Selects the drive’s response to 
increasing drive temperature.

Default:

Options:

3

0
1
2
3

“Both–PWM 1st”

“Disabled”
“Reduce CLim”
“Reduce PWM”
“Both–PWM 1st”

219

151 [PWM Frequency]

Sets the carrier frequency for the PWM 
output. Drive derating may occur at 
higher carrier frequencies. For derating 
information, refer to the PowerFlex 
Reference Manual.

Important: If parameter 053 [Motor Cntl 
Sel] is set to “FVC Vector,” the drive will 
run at 2 kHz when operating below 6 Hz. 

Default:

Min/Max:
Units:

4 kHz
2 kHz 
(Frames 4-6, 600/690VAC)

2/10 kHz
2/4/8/10 kHz

Max Speed
Accel Time

Accel Rate=

v3

Max Speed
Decel Time Decel Rate=

v3
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152 [Droop RPM @ FLA]

Selects amount of droop that the speed 
reference is reduced when at full load 
torque. Zero disables the droop function. 

Important: Selecting “Slip Comp” with 
parameter 080 in conjunction with 
parameter 152, may produce undesirable 
results.

Default:

Min/Max:
Units:

0.0 RPM

0.0/200.0 RPM
0.1 RPM

153 [Regen Power Limit]

Sets the maximum power limit allowed to 
transfer from the motor to the DC bus. 
When using an external dynamic brake, 
set this parameter to its maximum value.

Default:

Min/Max:
Units:

–50.0%

–800.0/0.0%
0.1%

053

154 [Current Rate Limit] 

Sets the largest allowable rate of change 
for the current reference signal. This 
number is scaled in percent of maximum 
motor current every 250 microseconds.

Default:

Min/Max:
Units:

400.0%

1.0/800.0%
0.1%

053

St
op

/B
ra

ke
 M

od
es

145 [DB While Stopped]

Enables/disables dynamic brake 
operation when drive is stopped. DB may 
operate if input voltage becomes too 
high.

Disabled = DB will only operate when 
drive is running.
Enable = DB may operate whenever 
drive is energized.

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

161
162

155
156

[Stop Mode A]
[Stop Mode B]

Active stop mode. [Stop Mode A] is active 
unless [Stop Mode B] is selected by 
inputs.
(1) When using options 1 or 2, refer to the 
Attention statements at [DC Brake Level].

Default:
Default:

Options:

1
0

0
1
2
3

“Ramp”
“Coast”

“Coast”
“Ramp”(1)

“Ramp to Hold”(1)

“DC Brake”

157
158
159

[Stop/Brk Mode A]
[Stop/Brk Mode B]

See description above.
157 [DC Brake Lvl Sel]

Selects the source for [DC Brake Level].

Default:

Options:

0

0
1
2

“DC Brake Lvl”

“DC Brake Lvl”
“Analog In 1”
“Analog In 2”

155
156
158
159
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up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d

Vector

FV

Vector

FV

Vector

Vector v3

Standard
Standard

Vector
Vector
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158 [DC Brake Level]

Defines the DC brake current level 
injected into the motor when “DC Brake” 
is selected as a stop mode.
The DC braking voltage used in this 
function is created by a PWM algorithm 
and may not generate the smooth 
holding force needed for some 
applications. Refer to the PowerFlex 
Reference Manual.

Default:

Min/Max:

Units:

[Rated Amps]

0/[Rated Amps]  1.5
(Equation yields 
approximate maximum 
value.)
0.1 Amps

159 [DC Brake Time]

Sets the amount of time DC brake current 
is “injected” into the motor.

Default:

Min/Max:
Units:

0.0 Secs

0.0/90.0 Secs
0.1 Secs

155
thru
158

160 [Bus Reg Ki]

Sets the responsiveness of the bus 
regulator.

Default:

Min/Max:
Units:

450

0/5000
1

161
162

161
162

[Bus Reg Mode A]
[Bus Reg Mode B]

Sets the method and sequence of the DC 
bus regulator voltage. Choices are 
dynamic brake, frequency adjust or both. 
Sequence is determined by programming 
or digital input to the terminal block.
Dynamic Brake Setup
If a dynamic brake resistor is connected 
to the drive, both of these parameters 
must be set to either option 2, 3 or 4.
Refer to the Attention statement on page 
P-4 for important information on bus 
regulation.

Default:

Options:

1
4

0
1
2
3
4

“Adjust Freq”
“Both-Frq 1st”

“Disabled”
“Adjust Freq”
“Dynamic Brak”
“Both-DB 1st”
“Both-Frq 1st”

160
163

Fi
le
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up
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. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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!
ATTENTION:  If a hazard of injury due to movement of equipment 
or material exists, an auxiliary mechanical braking device must be 
used.

ATTENTION:  This feature should not be used with synchronous or 
permanent magnet motors. Motors may be demagnetized during 
braking.

!
ATTENTION:  The drive does not offer protection for externally 
mounted brake resistors. A risk of fire exists if external braking 
resistors are not protected. External resistor packages must be 
self-protected from over temperature or the protective circuit shown 
in Figure C.1 on page C-1 (or equivalent) must be supplied.
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163 [DB Resistor Type]

Selects whether the internal or an 
external DB resistor will be used.

Important: In 0-3 Frame drives, only one 
DB resistor can be connected to the 
drive. Connecting both an internal & 
external resistor could cause damage.
If a dynamic brake resistor is connected 
to the drive, [Bus Reg Mode A & B] must 
be set to either option 2, 3 or 4.

Default:

Options:

0
2

0
1
2

“Internal Res”
“None”

“Internal Res”
“External Res”
“None”

161
162

164 [Bus Reg Kp]

Proportional gain for the bus regulator. 
Used to adjust regulator response.

Default:

Min/Max:
Units:

1500

0/10000
1

165 [Bus Reg Kd]

Derivative gain for the bus regulator. 
Used to control regulator overshoot.

Default:

Min/Max:
Units:

1000

0/10000
1

166 [Flux Braking]

Set to use an increase in the motor flux 
current to increase the motor losses, and 
allow a faster deceleration time when a 
chopper brake or regenerative capability 
is not available. Can be used as a 
stopping or fast deceleration method.

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

Re
st

ar
t M

od
es

167 [Powerup Delay]

Defines the programmed delay time, in 
seconds, before a start command is 
accepted after a power up. 

Default:

Min/Max:
Units:

0.0 Secs

0.0/30.0 Secs
0.1 Secs

168 [Start At PowerUp]

Enables/disables a feature to issue a 
Start or Run command and automatically 
resume running at commanded speed 
after drive input power is restored. 
Requires a digital input configured for 
Run or Start and a valid start contact.

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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Vector

!
ATTENTION:  Equipment damage may result if a drive mounted 
(internal) resistor is installed and this parameter is set to “External 
Res” or “None.” Thermal protection for the internal resistor will be 
disabled, resulting in possible device damage. Also see 
ATTENTION above.

Vector

Vector

ATTENTION: Equipment damage and/or personal injury may result 
if this parameter is used in an inappropriate application. Do not use 
this function without considering applicable local, national and 
international codes, standards, regulations or industry guidelines.

!
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169 [Flying Start En]

Enables/disables the function which 
reconnects to a spinning motor at actual 
RPM when a start command is issued.

Not required in FVC Vector mode when 
using an encoder.

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

170

170 [Flying StartGain]

Sets the response of the flying start 
function.

Important: Lower gain may be required 
for permanent magnet motors.

Default:

Min/Max:
Units:

4000

20/32767
1

169

174 [Auto Rstrt Tries]

Sets the maximum number of times the 
drive attempts to reset a fault and restart. 

Default:

Min/Max:
Units:

0

0/9
1

175

175 [Auto Rstrt Delay]

Sets the time between restart attempts 
when [Auto Rstrt Tries] is set to a value 
other than zero.

Default:

Min/Max:
Units:

1.0 Secs

0.5/30.0 Secs
0.1 Secs

174

Fi
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up
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See page 3-2 for symbol descriptions Values Re
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te
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ATTENTION: Equipment damage and/or personal injury may result 
if this parameter is used in an inappropriate application. Do Not use 
this function without considering applicable local, national and 
international codes, standards, regulations or industry guidelines.

!
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178 [Sleep-Wake Mode]

Enables/disables the Sleep/Wake 
function. Important: When enabled, the 
following conditions must be met:

A proper value must be programmed 
for [Sleep Level] & [Wake Level].
A speed reference must be selected 
in [Speed Ref A Sel].
At least one of the following must be 
programmed (and input closed) in 
[Digital Inx Sel]; “Enable,” “Stop=CF,” 
“Run,” “Run Forward,” “Run Reverse.”

Default:

Options:

0

0
1
2

“Disabled”

“Disabled”
“Direct” (Enabled)
“Invert”  (Enabled)(7)

(1) When power is cycled, if all of the above conditions are present after power is 
restored, restart will occur.

(2) If all of the above conditions are present when [Sleep-Wake Mode] is 
“enabled,” the drive will start.

(3) The active speed reference is determined as explained in Reference 
Control on page 1-22. The Sleep/Wake function and the speed reference 
may be assigned to the same input.

(4) Command must be issued from HIM, TB or network.
(5) Run Command must be cycled.
(6) Signal does not need to be greater than wake level.
(7) Vector firmware 3.xxx & later. For Invert function, refer to [Analog In x Loss].

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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ATTENTION: Enabling the Sleep-Wake function can cause 
unexpected machine operation during the Wake mode. Equipment 
damage and/or personal injury can result if this parameter is used in
an inappropriate application. Do Not use this function without 
considering the information below and in Appendix C. In addition, all 
applicable local, national & international codes, standards, 
regulations or industry guidelines must be considered

!

Conditions Required to Start Drive(1)(2)(3)

Input

After Power-Up After a Drive Fault After a Stop Command
Reset by Stop-CF, 
HIM or TB

Reset by Clear 
Faults (TB) HIM or TB

Stop Stop Closed
Wake Signal

Stop Closed
Wake Signal
New Start or Run Cmd.(4)

Stop Closed
Wake Signal

Stop Closed
Direct Mode
Analog Sig. > Sleep Level(6)

Invert Mode
Analog Sig. < Sleep Level(6)

New Start or Run Cmd.(4)

Enable Enable Closed
Wake Signal (4)

Enable Closed
Wake Signal
New Start or Run Cmd.(4)

Enable Closed
Wake Signal

Enable Closed
Direct Mode
Analog Sig. > Sleep Level(6)

Invert Mode
Analog Sig. < Sleep Level(6)

New Start or Run Cmd.(4)

Run 
Run For. 
Run Rev.

Run Closed
Wake Signal

New Run Cmd.(5)

Wake Signal
Run Closed
Wake Signal

New Run Cmd.(5)

Wake Signal
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179 [Sleep-Wake Ref]

Selects the source of the input controlling 
the Sleep-Wake function.

Default:

Options:

2

1
2

“Analog In 2”

“Analog In 1”
“Analog In 2”

180 [Wake Level]

Defines the analog input level that will 
start the drive.

Default:

Min/Max:

Units:

6.000 mA, 6.000 Volts

[Sleep Level]/20.000 mA 
10.000 Volts
0.001 mA
0.001 Volts

181

181 [Wake Time]

Defines the amount of time at or above 
[Wake Level] before a Start is issued.

Default:

Min/Max:
Units:

1.0 Secs
0.0 Secs

0.0/30.0 Secs
0.0/1000.0 Secs
0.1 Secs

180

182 [Sleep Level]

Defines the analog input level that will 
stop the drive. 

Default:

Min/Max:

Units:

5.000 mA, 5.000 Volts

4.000 mA/[Wake Level]
0.000 Volts/[Wake Level]
0.001 mA
0.001 Volts

183

183 [Sleep Time]

Defines the amount of time at or below 
[Sleep Level] before a Stop is issued.

Default:

Min/Max:
Units:

1.0 Secs
0.0 Secs

0.0/30.0 Secs
0.0/1000.0 Secs
0.1 Secs

182

Po
w
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177 [Gnd Warn Level]

Sets the level at which a ground warning 
fault will occur. Configure with [Alarm 
Config 1].

Default:

Min/Max:
Units:

3.0 Amps

1.0/5.0 Amps
0.1 Amps

259

184 [Power Loss Mode]

Sets the reaction to a loss of input power. 
Power loss is recognized when:

DC bus voltage is  73% of [DC Bus 
Memory] and [Power Loss Mode] is 
set to “Coast”.
DC bus voltage is  82% of [DC Bus 
Memory] and [Power Loss Mode] is 
set to “Decel”.

Default:

Options:

0

0
1
2
3
4

“Coast”

“Coast”
“Decel”
“Continue”
“Coast Input”
“Decel Input”

013
185

185 [Power Loss Time]

Sets the time that the drive will remain in 
power loss mode before a fault is issued.

Default:

Min/Max:
Units:

0.5 Secs

0.0/60.0 Secs
0.1 Secs

184
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le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la
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d
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Vector

Vector

Vector

Vector v3
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Utility File

DY
NA

M
IC
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O

NT
RO

L

Po
w
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s

186 [Power Loss Level]

Sets the level at which the [Power Loss 
Mode] selection will occur.

Default:

Min/Max:
Units:

Drive Rated Volts

0.0/999.9 VDC
0.1 VDC

187 [Load Loss Level]

Sets the percentage of motor nameplate 
torque at which a load loss alarm will 
occur.

Default:

Min/Max:
Units:

200.0%

0.0/800.0%
0.1%

211
259

188 [Load Loss Time]

Sets the time that current is below the 
level set in [Load Loss Level] before a 
fault occurs.

Default:

Min/Max:
Units:

0.0 Secs

0.0/30.0 Secs
0.1 Secs

187

189 [Shear Pin Time]

Sets the time that the drive is at or above 
current limit before a fault occurs. Zero 
disables this feature.

Default:

Min/Max:
Units:

0.0 Secs

0.0/30.0 Secs
0.1 Secs

238

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

The drive can use the percentages referenced in [Power Loss Mode] or a trigger 
point can be set for line loss detection as follows:
Vtrigger = [DC Bus Memory] – [Power Loss Level]
A digital input (programmed to “29, Pwr Loss Lvl”) is used to toggle between 
fixed percentages and the detection level.

!
ATTENTION:  Drive damage can occur if proper input impedance 
is not provided as explained below.
If the value for [Power Loss Level] is greater than 18% of [DC Bus 
Memory], the user must provide a minimum line impedance to limit 
inrush current when the power line recovers. The input impedance 
should be equal to or greater than the equivalent of a 5% 
transformer with a VA rating 5 times the drives input VA rating.

Vector v3

Vector v3

Vector v3

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

UT
IL

IT
Y

D
ire

ct
io

n 
C

on
fig 190 [Direction Mode]

Selects method for changing direction.

Default:

Options:

0

0
1
2

“Unipolar”

“Unipolar”
“Bipolar”
“Reverse Dis”

320
thru
327
361
thru
366

Mode Direction Change
Unipolar Drive Logic
Bipolar Sign of Reference
Reverse Dis Not Changeable
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UT
IL

IT
Y

HI
M

 R
ef

 C
on

fig

192 [Save HIM Ref]

Enables a feature to save the present frequency reference value issued by the 
HIM to Drive memory on power loss. Value is restored to the HIM on power up.

193 [Man Ref Preload]

Enables/disables a feature to automati-
cally load the present “Auto” frequency 
reference value into the HIM when “Man-
ual” is selected. Allows smooth speed 
transition from “Auto” to “Manual.”

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

M
O

P 
Co

nf
ig

194 [Save MOP Ref]

Enables/disables the feature that saves the present MOP frequency reference at 
power down or at stop.

195 [MOP Rate]

Sets rate of change of the MOP 
reference in response to a digital input.

Default:

Min/Max:

Units:

1.0 Hz/s
30.0 RPM/s

0.2/[Maximum Freq]
6.0/[Maximum Freq]
0.1 Hz/s
0.1 RPM/s

Dr
iv

e 
M

em
or

y

196 [Param Access Lvl]
Selects the parameter display level.
Basic = Reduced param. set
Advanced = Full param. set
Fan/Pump = Reduced fan/pump set
Adv Fan/Pump = Full fan/pump set
(1) Standard Control drives v3.001 & up.

Default:

Options:

0

0
1
2
3
4

“Basic”

“Basic”
“Advanced”
“Reserved”
“Fan/Pump”(1)

“Adv Fan/Pump”(1)

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

xxx 1xxxxxxxxxxxx
10 01234567891112131415

1=Save at Power Down
0=Do Not Save
x =Reserved

Bit #
Factory Default Bit Values

At
 P

ow
r D

ow
n

0xx 0xxxxxxxxxxxx
10 01234567891112131415

1=Save at Power Down
0=Do Not Save
x =Reserved

Bit #
Factory Default Bit Values

At
 P

ow
r D

ow
n

At
 S

to
p

Vector

Vector

Vector
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M
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197 [Reset To Defalts]
Resets parameters to factory defaults 
except [Language], [Param Access Lvl], 
[Voltage Class] & [TorqProve Cnfg] 
(params 196, 201, 202 & 600). 

Option 1 resets parameters to factory 
defaults based on [Voltage Class].
Options 2 & 3 will reset parameters to 
factory defaults and set [Voltage 
Class] to low or high voltage settings.

Important: Frames 5 & 6 - the internal 
fan voltage may have to be changed 
when using Option 2 or 3. See “Selecting 
/Verifying Fan Voltage” on page 1-8.

Default:

Options:

0

0
1
2
3

“Ready”

“Ready”
“Factory”
“Low Voltage”
“High Voltage”

041
thru 
047
054
055
062
063
069
thru
072
082
148
158

198 [Load Frm Usr Set]
Loads a previously saved set of 
parameter values from a selected user 
set location in drive nonvolatile memory 
to active drive memory.

Default:

Options:

0

0
1
2
3

“Ready”

“Ready”
“User Set 1”
“User Set 2”
“User Set 3”

199

199 [Save To User Set]

Saves the parameter values in active 
drive memory to a user set in drive 
nonvolatile memory.

Default:

Options:

0

0
1
2
3

“Ready”

“Ready”
“User Set 1”
“User Set 2”
“User Set 3”

198

200 [Reset Meters]

Resets selected meters to zero.

Default:

Options:

0

0
1
2

“Ready”

“Ready”
“MWh”
“Elapsed Time”

201 [Language]

Selects the display language when using 
an LCD HIM. This parameter is not 
functional with an LED HIM.

Options 6, 8 and 9 are “Reserved.”

Default:

Options:

0

0
1
2
3
4
5
7
10

“Not Selected”

“Not Selected”
“English”
“Francais”
“Español”
“Italiano”
“Deutsch”
“Português”
“Nederlands”

202 [Voltage Class]
Configures the drive current rating and 
associates it with the selected voltage 
(i.e. 400 or 480V). Normally used when 
downloading parameter sets. Options 2 & 
3 indicate status only. Selecting Option 4 
or 5 will covert/configure the drive. Min/
Max & Default values will be changed for 
parameters; 41-47, 54, 55, 62, 63, 69, 
70-72, 82, 148, 158.
Important: Frames 5 & 6 - the internal 
fan voltage may have to be changed 
when using Option 4 or 5. See page 1-8.

Default:

Options: 2
3
4

5

(1)

Based on Drive Cat. 
No.

“Low Voltage”
“High Voltage”
“Reserved” (1)

“Convert Lo V”
“Reserved” (1)

“Convert Hi V”

Vector firmware 
v3.001 & up.

041
thru 
047
054
055
062
063
069
thru
072
082
148
158

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector

Vector
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UT
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IT
Y

Dr
iv

e 
M
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or

y 203 [Drive Checksum]

Provides a checksum value that indicates 
whether or not a change in drive 
programming has occurred.

Default:

Min/Max:
Units:

Read Only

0/65535
1

D
ia

gn
os

tic
s

209 [Drive Status 1]

Present operating condition of the drive.

Read Only 210

210 [Drive Status 2]

Present operating condition of the drive.

Read Only 209

211 [Drive Alarm 1]

Alarm conditions that currently exist in the drive.

Read Only 212

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

011 0000001110000
10 01234567891112131415

1=Condition True
0=Condition False
x =Reserved

Bit #
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ad
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 0 

(1
)
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 1 

(1
)
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 2 

(1
)
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f I
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(2
)
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f I

D 
1 

(2
)
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d 
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f I

D 
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(2
)

Sp
d 
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f I

D 
3 

(2
)

Bits (2)

Description
Bits (1)

Description15 14 13 12 11 10 9
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

Ref A Auto
Ref B Auto
Preset 2 Auto
Preset 3 Auto
Preset 4 Auto
Preset 5 Auto
Preset 6 Auto
Preset 7 Auto
TB Manual
Port 1 Manual
Port 2 Manual
Port 3 Manual
Port 4 Manual
Port 5 Manual
Port 6 Manual
Jog Ref

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

Port 0 (TB)
Port 1
Port 2
Port 3
Port 4
Port 5
Port 6
No Local 
Control

000 00000000000xx
10 01234567891112131415

1=Condition True
0=Condition False
x =Reserved

Bit #
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* Vector firmware 3.001 & later

000 000x00000000x
10 01234567891112131415

1=Condition True
0=Condition False
x =Reserved

Bit #
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212 [Drive Alarm 2]

Alarm conditions that currently exist in the drive.

Read Only 211

213 [Speed Ref Source]

Displays the source of the speed 
reference to the drive.
(1) Vector firmware 3.001 and later.

Default:

Options: 0
1
2
3-6
7
8
9
10
11-17
18
19
20
21
22
23
24
25
26
27
28
29

Read Only

“PI Output”
“Analog In 1”
“Analog In 2”
“Reserved”
“Pulse In”
“Encoder”
“MOP Level”
“Jog Speed 1”
“Preset Spd1-7”
“DPI Port 1”
“DPI Port 2”
“DPI Port 3”
“DPI Port 4”
“DPI Port 5”
“Reserved”
“Auto Tune”
“Jog Speed 2”
“Scale Block 1” (1)

“Scale Block 2” (1)

“Scale Block 3” (1)

“Scale Block 4” (1)

090
093
096
101

214 [Start Inhibits]

Displays the inputs currently preventing the drive 
from starting.

Read Only

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

000 0000000000000
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1=Condition True
0=Condition False
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Bit #
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xxx 0xxxxxxxxxxxx
26 161718192021222324252728293031

1=Condition True
0=Condition False
x =Reserved

Bit #
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t *

* Vector firmware 3.001 & later

Vector

Vector

000 0100x100000xx
10 01234567891112131415

1=Inhibit True
0=Inhibit False
x =Reserved

Bit #
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m
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I P
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215 [Last Stop Source]

Displays the source that initiated the 
most recent stop sequence. It will be 
cleared (set to 0) during the next start 
sequence.

Default:

Options: 0
1-5
6
7
8
9
10
11
12
13

Read Only

“Pwr Removed”
“DPI Port 1-5”
“Reserved”
“Digital In”
“Fault”
“Not Enabled”
“Sleep”
“Jog”
“Autotune”
“Precharge”

361
362
363
364
365
366

216 [Dig In Status]

Status of the digital inputs.

Read Only 361
thru
366

217 [Dig Out Status]

Status of the digital outputs.

Read Only 380
thru
384

218 [Drive Temp]

Present operating temperature of the 
drive power section.

Default:

Min/Max:
Units: 

Read Only

0.0/100.0%
0.1%

219 [Drive OL Count]

Accumulated percentage of drive 
overload. Continuously operating the 
drive over 100% of its rating will increase 
this value to 100% and cause a drive fault 
or foldback depending on the setting of 
[Drive OL Mode].

Default:

Min/Max:
Units:

Read Only

0.0/100.0%
0.1%

150

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector

Vector

000 000xxxxxxxxxx
10 01234567891112131415

1=Input Present
0=Input Not Present
x =Reserved

Bit #
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1
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3
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gi
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4
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gi
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5

Di
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6

00x 0xxxxxxxxxxxx
10 01234567891112131415

1=Output Energized
0=Output De-energized
x =Reserved

Bit # * Vector Control Option Only
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1
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220 [Motor OL Count]

Accumulated percentage of motor 
overload. Continuously operating the 
motor over 100% of the motor overload 
setting will increase this value to 100% 
and cause a drive fault.

Default:

Min/Max:
Units:

Read Only

0.0/100.0%
0.1%

047
048

224 [Fault Frequency]

Captures and displays the output speed 
of the drive at the time of the last fault.

Default:

Min/Max:
Units:

Read Only

0.0/+[Maximum Freq]
0.1 Hz

225
thru
230

[Fault Speed]

See description above.

Default:

Min/Max:

Units:

Read Only

0.0/+[Maximum Freq]
0.0/+[Maximum Speed]
0.1 Hz
0.1 RPM

079
225
thru
230

225 [Fault Amps]

Captures and displays motor amps at the 
time of the last fault.

Default:

Min/Max:
Units:

Read Only

0.0/[Rated Amps]  2
0.1 Amps

224
thru
230

226 [Fault Bus Volts]

Captures and displays the DC bus 
voltage of the drive at the time of the last 
fault.

Default:

Min/Max:
Units:

Read Only

0.0/Max Bus Volts
0.1 VDC

224
thru
230

227 [Status 1 @ Fault]

Captures and displays [Drive Status 1] bit pattern at 
the time of the last fault.

Read Only 209
224
thru
230

228 [Status 2 @ Fault]

Captures and displays [Drive Status 2] bit pattern at 
the time of the last fault.

Read Only 210
224
thru
230

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d
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229 [Alarm 1 @ Fault]

Captures and displays [Drive Alarm 1] at the time of 
the last fault.

Read Only 211
224
thru
230

230 [Alarm 2 @ Fault]

Captures and displays [Drive Alarm 2] at the time of 
the last fault.

Read Only 212
224
thru
230

234
236

[Testpoint 1 Sel]
[Testpoint 2 Sel]

Selects the function whose value is 
displayed value in [Testpoint x Data].
These are internal values that are not 
accessible through parameters.
See Testpoint Codes and Functions on 
page 4-16 for a listing of available codes 
and functions.

Default:

Min/Max:
Units:

499

0/65535
1

235
237

[Testpoint 1 Data]
[Testpoint 2 Data]

The present value of the function 
selected in [Testpoint x Sel].

Default:

Min/Max:

Units:

Read Only

0/4294967295
–/+2147483648
1

Fi
le

G
ro

up
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. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d
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* Vector firmware 3.001 & later
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32 Vector
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238 [Fault Config 1]

Enables/disables annunciation of the listed faults.

240 [Fault Clear]

Resets a fault and clears the fault queue.

Default:

Options:

0

0
1
2

“Ready”

“Ready”
“Clear Faults”
“Clr Flt Que”

241 [Fault Clear Mode]

Enables/disables a fault reset (clear 
faults) attempt from any source. This 
does not apply to fault codes which are 
cleared indirectly via other actions.

Default:

Options:

1

0
1

“Enabled”

“Disabled”
“Enabled”

242 [Power Up Marker]

Elapsed hours since initial drive power 
up. This value will rollover to 0 after the 
drive has been powered on for more than 
the max value shown. For relevance to 
most recent power up see [Fault x Time].

Default:

Min/Max:

Units:

Read Only

0.0000/429496.7295 Hr
0.0/429496.7 Hr
0.0000/214748.3647 Hr 
0.0001 Hr
0.1 Hr

244 
246 
248 
250 
252 
254 
256 
258

243
245
247
249
251
253
255
257

[Fault 1 Code]
[Fault 2 Code]
[Fault 3 Code]
[Fault 4 Code]
[Fault 5 Code]
[Fault 6 Code]
[Fault 7 Code]
[Fault 8 Code]

A code that represents the fault that 
tripped the drive. The codes will appear 
in these parameters in the order they 
occur ([Fault 1 Code] = the most recent 
fault).

Default:

Min/Max:
Units:

Read Only

0/65535
0

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

1x1 0001000x00xxx
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values

Po
wer

 L
os

s

Un
de

rV
ol

tag
e

Mot
or

 O
ve

rL
d

Sh
ea

r P
in

Au
tR

st
 Tr

ies

De
ce

l In
hi

bt

Mot
or

 Th
er

m
 *

In
 P

ha
se

Lo
ss

 *

Lo
ad

 L
os

s *

Sh
ea

rP
No

 A
cc

 *

Out
 P

ha
se

Lo
ss

 *

* Vector firmware 3.001 & later

32

Vector

v3

Vector
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UT
IL

IT
Y

Fa
ul

ts

244
246
248
250
252
254
256
258

[Fault 1 Time]
[Fault 2 Time]
[Fault 3 Time]
[Fault 4 Time]
[Fault 5 Time]
[Fault 6 Time]
[Fault 7 Time]
[Fault 8 Time]

The time between initial drive power up 
and the occurrence of the associated trip 
fault. Can be compared to [Power Up 
Marker] for the time from the most recent 
power up.
[Fault x Time] – [Power Up Marker] = 
Time difference to the most recent power 
up. A negative value indicates fault 
occurred before most recent power up. A 
positive value indicates fault occurred 
after most recent power up.

Default:

Min/Max:

Units:

Read Only

0.0000/429496.7295 Hr
0.0000/214748.3647 Hr 
0.0001 Hr

242

Al
ar

m
s

259 [Alarm Config 1]
Enables/disables alarm conditions that will initiate an active drive alarm.

261 [Alarm Clear]

Resets all [Alarm 1-8 Code] parameters 
to zero.

Default: 

Options:

0

0
1

“Ready”

“Ready”
“Clr Alrm Que”

262 
263 
264 
265 
266 
267 
268 
269

262
263
264
265
266
267
268
269

[Alarm 1 Code]
[Alarm 2 Code]
[Alarm 3 Code]
[Alarm 4 Code]
[Alarm 5 Code]
[Alarm 6 Code]
[Alarm 7 Code]
[Alarm 8 Code]

A code that represents a drive alarm. The 
codes will appear in the order they occur 
(first 4 alarms in – first 4 out alarm 
queue). A time stamp is not available with 
alarms.

Default:

Min/Max:
Units:

Read Only

0/65535
1

261

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

32

v3

111 111x11110000x
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values

Pr
ec

hr
g 

Ac
tv

Un
de

rV
ol

tag
e

Po
wer

 L
os

s

St
r A

t P
wrU

p

An
lg

 In
 L

os
s

In
tD

BR
es

 O
H

Dr
v O

L 
Lv

l 1

Dr
v O

L 
Lv

l 2

De
ce

l In
hi

bt

W
ak

in
g

Mot
or

 Th
er

m
 *

In
 P

ha
se

 L
os

s *

Lo
ad

 L
os

s *

Gro
un

d W
ar

n 
*

* Vector firmware 3.001 & later
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UT

IL
IT

Y

Sc
al

ed
 B

lo
ck

s

476
482
488
494

[Scale1 In Value]
[Scale2 In Value]
[Scale3 In Value]
[Scale4 In Value]

Displays the value of the signal being 
sent to [ScaleX In Value] using a link.
(1) Blocks 3 & 4 only.

Default:

Min/Max:

Units:

0.0

–/+32000.0
–/+32767.0 (v2.xxx)
–/+32767.000 (1)

0.1
0.001

477
483
489
495

[Scale1 In Hi]
[Scale2 In Hi]
[Scale3 In Hi]
[Scale4 In Hi]

Scales the upper value of [ScaleX In 
Value].
(1) Blocks 3 & 4 only.

Default:

Min/Max:

Units:

0.0

–/+32000.0
–/+32767.0 (v2.xxx)
–/+32767.000 (1)

0.1
0.001

478
484
490
496

[Scale1 In Lo]
[Scale2 In Lo]
[Scale3 In Lo]
[Scale4 In Lo]

Scales the lower value of [ScaleX In 
Value].
(1) Blocks 3 & 4 only.

Default:

Min/Max:

Units:

0.0

–/+32000.0
–/+32767.0 (v2.xxx)
–/+32767.000 (1)

0.1
0.001

479
485
491
497

[Scale1 Out Hi]
[Scale2 Out Hi]
[Scale3 Out Hi]
[Scale4 Out Hi]

Scales the upper value of [ScaleX Out 
Value].
(1) Blocks 3 & 4 only.

Default:

Min/Max:

Units:

0.0

–/+32000.0
–/+32767.0 (v2.xxx)
–/+32767.000 (1)

0.1
0.001

480
486
492
498

[Scale1 Out Lo]
[Scale2 Out Lo]
[Scale3 Out Lo]
[Scale4 Out Lo]

Scales the lower value of [ScaleX Out 
Value].
(1) Blocks 3 & 4 only.

Default:

Min/Max:

Units:

0.0

–/+32000.0
–/+32767.0 (v2.xxx)
–/+32767.000 (1)

0.1
0.001

481
487
493
499

[Scale1 Out Value]
[Scale2 Out Value]
[Scale3 Out Value]
[Scale4 Out Value]

Value of the signal being sent out of the 
Universal Scale block. Typically this value 
is used as the source of information and 
will be linked to another parameter.
(1) Blocks 3 & 4 only.

Default:

Min/Max:

Units:

Read Only

–/+32000.0
–/+32767.0 (v2.xxx)
–/+32767.000 (1)

0.1
0.001

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector
Vector

Vector v3
Vector v3 v3

v3

Vector
Vector

Vector v3
Vector v3 v3

v3

Vector
Vector

Vector v3
Vector v3 v3

v3

Vector
Vector

Vector v3
Vector v3 v3

v3

Vector
Vector

Vector v3
Vector v3 v3

v3

Vector
Vector

Vector v3
Vector v3 v3

v3
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Communication File
Fi

le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

CO
M

M
UN

IC
AT

IO
N

Co
m

m
 C

on
tro

l

270 [DPI Data Rate]

Sets the baud rate for attached drive 
peripherals. When changing this value 
the drive must be reset for the change to 
take affect.

Default:

Options:

0

0
1

“125 kbps”

“125 kbps”
“500 kbps”

[DPI Baud Rate]

See description above.

Default: 1 “500 kbps”

271 [Drive Logic Rslt]

The final logic command resulting from the 
combination of all DPI and discrete inputs. This 
parameter has the same structure as the 
product-specific logic command received via DPI 
and is used in peer to peer communications.

Read Only

272 [Drive Ref Rslt]
Present frequency reference scaled as a 
DPI reference for peer to peer 
communications. The value shown is the 
value prior to the accel/decel ramp and 
the corrections supplied by slip comp, PI, 
etc.

Default:

Min/Max:
Units:

Read Only

–/+32767
1

273 [Drive Ramp Rslt]
Present frequency reference scaled as a 
DPI reference for peer to peer 
communications. The value shown is the 
value after the accel/decel ramp, but prior 
to any corrections supplied by slip comp, 
PI, etc.

Default:

Min/Max:
Units:

Read Only

–/+32767
1

Standard

Vector

011 0000101110000
10 01234567891112131415

1=Condition True
0=Condition False
x =Reserved

Bit #

St
op

St
ar

t

Jo
g

Cl
ea

r F
au

lt

Fo
rw

ar
d

Re
ve

rs
e

Lo
ca

l C
on

trl

Mop
 In

c

Ac
ce

l 1

Ac
ce

l 2

De
ce

l 1

De
ce

l 2

Sp
d 

Re
f I

D 
0 

(1
)

Sp
d 

Re
f I

D 
1 

(1
)

Sp
d 

Re
f I

D 
2 

(1
)

MOP 
De

c

Bits(1)

Description14 13 12
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

No Command - Man. Mode
Ref A Auto
Ref B Auto
Preset 3 Auto
Preset 4 Auto
Preset 5 Auto
Preset 6 Auto
Preset 7 Auto
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CO

M
M

UN
IC

AT
IO

N

Co
m

m
 C

on
tro

l

274 [DPI Port Sel]

Selects which DPI port reference value 
will appear in [DPI Port Value].

Default:

Options: 1-5

“DPI Port 1”

“DPI Port 1-5”

275 [DPI Port Value]

Value of the DPI reference selected in 
[DPI Port Sel].

Default:

Min/Max:
Units:

Read Only

–/+32767
1

298 [DPI Ref Select]
Scales DPI on maximum frequency or 
maximum speed.

Default:

Options:

0

0
1

“Max Freq”

“Max Freq”
“Max Speed”

299 [DPI Fdbk Select]
Selects DPI units displayed on the “Fdbk” 
line of the HIM.
(1) Vector firmware 3.001 and later.
(2) Refer to Input/Output Definitions on 

page 3-56.

Default:

Options:

17

0
1
1*
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20-23

“Speed Fdbk”

“Output Freq”
“Command Freq”
“Command Spd”
“Output Amps”
“Torque Amps”
“Flux Amps”
“Output Power”
“Output Volts”
“DC Bus Volts”
“PI Reference”(2)

“PI Feedback”
“PI Error”
“PI Output”
“%Motor OL”
“%Drive OL”
“CommandedTrq”
“MtrTrqCurRef”(2)

“Speed Ref”
“Speed Fdbk”
“Pulse In Ref”(2)

“Reserved”
“Scale Block1-4(1)(2)

M
as

ks
 &

 O
w

ne
rs

276 [Logic Mask]
Determines which adapters can control the drive. If the bit for an adapter is set to 
“0,” the adapter will have no control functions except for stop. 

288
thru
297

277 [Start Mask]
Controls which adapters can issue start 
commands.

See [Logic Mask]. 288
thru
297

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector

Vector

Vector v3

Vector v3

111 111xxxxxxxxxx
10 01234567891112131415

1=Control Permitted
0=Control Masked
x =Reserved

Bit #
Factory Default Bit Values

Di
gi

ta
l In

DP
I P

or
t 1

DP
I P

or
t 2

DP
I P

or
t 3

DP
I P

or
t 4

DP
I P

or
t 5
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CO
M

M
UN

IC
AT

IO
NS

M
as

ks
 &

 O
w

ne
rs

278 [Jog Mask]
Controls which adapters can issue jog 
commands.

See [Logic Mask]. 288
thru
297

279 [Direction Mask]
Controls which adapters can issue 
forward/reverse direction commands.

See [Logic Mask]. 288
thru
297

280 [Reference Mask]
Controls which adapters can select an 
alternate reference; [Speed Ref A, B Sel] 
or [Preset Speed 1-7].

See [Logic Mask]. 288
thru
297

281 [Accel Mask]
Controls which adapters can select 
[Accel Time 1, 2].

See [Logic Mask]. 288
thru
297

282 [Decel Mask]
Controls which adapters can select 
[Decel Time 1, 2].

See [Logic Mask]. 288
thru
297

283 [Fault Clr Mask]
Controls which adapters can clear a fault.

See [Logic Mask]. 288
thru
297

284 [MOP Mask]
Controls which adapters can issue MOP 
commands to the drive.

See [Logic Mask]. 288
thru
297

285 [Local Mask]
Controls which adapters are allowed to 
take exclusive control of drive logic 
commands (except stop). Exclusive 
“local” control can only be taken while the 
drive is stopped.

See [Logic Mask]. 288
thru
297

288 [Stop Owner]
Adapters that are presently issuing a valid stop 
command.

Read Only 276
thru
285

289 [Start Owner]
Adapters that are presently issuing a 
valid start command.

See [Stop Owner]. 276
thru
285

290 [Jog Owner]
Adapters that are presently issuing a 
valid jog command.

See [Stop Owner]. 276
thru
285

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

000 100xxxxxxxxxx
10 01234567891112131415

1=Issuing Command
0=No Command
x =Reserved

Bit #

Di
gi

ta
l In

DP
I P

or
t 1

DP
I P

or
t 2

DP
I P

or
t 3

DP
I P

or
t 4

DP
I P

or
t 5
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CO

M
M

UN
IC

AT
IO

NS

M
as

ks
 &

 O
w

ne
rs

291 [Direction Owner]
Adapter that currently has exclusive 
control of direction changes.

See [Stop Owner]. 276
thru
285

292 [Reference Owner]
Adapter that has the exclusive control of 
the command frequency source 
selection.

See [Stop Owner]. 276
thru
285

293 [Accel Owner]
Adapter that has exclusive control of 
selecting [Accel Time 1, 2].

See [Stop Owner]. 140
276
thru
285

294 [Decel Owner]
Adapter that has exclusive control of 
selecting [Decel Time 1, 2].

See [Stop Owner]. 142
276
thru
285

295 [Fault Clr Owner]
Adapter that is presently clearing a fault.

See [Stop Owner]. 276
thru
285

296 [MOP Owner]
Adapters that are currently issuing 
increases or decreases in MOP 
command frequency.

See [Stop Owner]. 276
thru
285

297 [Local Owner]
Adapter that has requested exclusive 
control of all drive logic functions. If an 
adapter is in local lockout, all other 
functions (except stop) on all other 
adapters are locked out and 
non-functional. Local control can only be 
obtained when the drive is not running.

See [Stop Owner]. 276
thru
285

Da
ta

lin
ks

300
301

[Data In A1] - Link A Word 1
[Data In A2] - Link A Word 2

Parameter number whose value will be 
written from a communications device 
data table.
Standard Control – Parameters that can 
only be changed while drive is stopped 
cannot be used as Datalink inputs. 
Entering a parameter of this type will 
“Disable” the link.
Vector Control – Will not be updated until 
drive is stopped.
Refer to your communications option 
manual for datalink information.

Default:

Min/Max:

Units:

0 (0 = “Disabled”)

0/387
0/544
0/611
1

302
303

[Data In B1] - Link B Word 1
[Data In B2] - Link B Word 2

See [Data In A1] - Link A Word 1 [Data 
In A2] - Link A Word 2.

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector

v3
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Inputs & Outputs File

CO
M

M
UN

IC
AT

IO
NS

Da
ta

lin
ks

304
305

[Data In C1] - Link C Word 1
[Data In C2] - Link C Word 2

See [Data In A1] - Link A Word 1 [Data 
In A2] - Link A Word 2.

306
307

[Data In D1] - Link D Word 1
[Data In D2] - Link D Word 2

See [Data In A1] - Link A Word 1 [Data 
In A2] - Link A Word 2.

310
311

[Data Out A1] - Link A Word 1
[Data Out A2] - Link A Word 2

Parameter number whose value will be 
written to a communications device data 
table.

Default:

Min/Max:

Units:

0 (0 = “Disabled”)

0/387
0/544
0/611
1

312
313

[Data Out B1] - Link B Word 1
[Data Out B2] - Link B Word 2

See [Data Out A1] - Link A Word 1 
[Data Out A2] - Link A Word 2.

314
315

[Data Out C1] - Link C Word 1
[Data Out C2] - Link C Word 2

See [Data Out A1] - Link A Word 1 
[Data Out A2] - Link A Word 2.

316
317

[Data Out D1] - Link D Word 1
[Data Out D2] - Link D Word 2

See [Data Out A1] - Link A Word 1 
[Data Out A2] - Link A Word 2.

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector

v3

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values R
el

at
ed

IN
PU

TS
 &

 O
UT

PU
TS

An
al

og
 In

pu
ts

320 [Anlg In Config]
Selects the mode for the analog inputs.

322 
325

323 
326

321 [Anlg In Sqr Root]
Enables/disables the square root function for each input.

0xx 0xxxxxxxxxxxx
10 01234567891112131415

1=Current
0=Voltage
x =Reserved

Bit #
Factory Default Bit Values

An
1 0

=V
 1=

m
A

An
2 0

=V
 1=

m
A

0xx 0xxxxxxxxxxxx
10 01234567891112131415

1=Enable
0=Disable
x =Reserved

Bit #
Factory Default Bit Values

An
alo

g 
In

 1

An
alo

g 
In

 2
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IN

PU
TS

 &
 O

UT
PU

TS

A
na

lo
g 

In
pu

ts

322
325

[Analog In 1 Hi]
[Analog In 2 Hi]

Sets the highest input value to the analog 
input x scaling block.

[Anlg In Config], parameter 320 defines if 
this input will be –/+10V or 4-20 mA (0-20 
mA with Vector firmware 3.xxx & later).

Default:

Min/Max:

Units:

10.000 Volt
10.000 Volt

4.000/20.000mA
0.000/20.000mA
–/+10.000V
0.000/10.000V
0.001 mA
0.001 Volt

091
092

323
326

[Analog In 1 Lo]
[Analog In 2 Lo]

Sets the lowest input value to the analog 
input x scaling block.

[Anlg In Config], parameter 320 defines if 
this input will be –/+10V or 4-20 mA (0-20 
mA with Vector firmware 3.xxx & later).

If set below 4 mA, [Analog In x Loss] 
should be “Disabled.”

Default:

Min/Max:

Units:

0.000 Volt
0.000 Volt

4.000/20.000mA
0.000/20.000mA
–/+10.000V
0.000/10.000V
0.001 mA
0.001 Volt

091
092

324
327

[Analog In 1 Loss]
[Analog In 2 Loss]

Selects drive action when an analog 
signal loss is detected. Signal loss is 
defined as an analog signal less than 1V 
or 2mA. The signal loss event ends and 
normal operation resumes when the 
input signal level is greater than or equal 
to 1.5V or 3mA.

Default:

Options:

0
0

0
1
2
3
4
5
6

“Disabled”
“Disabled”

“Disabled”
“Fault”
“Hold Input”
“Set Input Lo”
“Set Input Hi”
“Goto Preset1”
“Hold OutFreq”

091
092

An
al

og
 O

ut
pu

ts

340 [Anlg Out Config]

Selects the mode for the analog outputs. .

341 [Anlg Out Absolut]

Selects whether the signed value or absolute value of a parameter is used before 
being scaled to drive the analog output.

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

v3

v3

1xx 1xxxxxxxxxxxx
10 01234567891112131415

1=Current
0=Voltage
x =Reserved

Bit # * Vector Control Option Only
Factory Default Bit Values

An
alo

g 
Out

1

An
alo

g 
Out

2 *

1xx 1xxxxxxxxxxxx
10 01234567891112131415

1=Absolute
0=Signed
x =Reserved

Bit #
Factory Default Bit Values

An
alo

g 
Out

1

An
alo

g 
Out

2 *

* Vector Control Option Only
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IN
PU

TS
 &

 O
UT

PU
TS

An
al

og
 O

ut
pu

ts

342
345

[Analog Out1 Sel]
[Analog Out2 Sel]

Selects the source of the value that 
drives the analog output.

Default:

Options:

0 “Output Freq”

See Table

001
002
003
004
005
007
006
012
135
136
137
138
220
219

377 
378

343
346

[Analog Out1 Hi]
[Analog Out2 Hi]

Sets the analog output value when the 
source value is at maximum.

Default:

Min/Max:

Units:

20.000 mA, 10.000 Volts

4.000/20.000mA
0.000/20.000mA
–/+10.000V
0.001 mA
0.001 Volt

340
342

344
347

[Analog Out1 Lo]
[Analog Out2 Lo]

Sets the analog output value when the 
source value is at minimum.

Default:

Min/Max:

Units:

0.000 mA, 0.000 Volts

4.000/20.000mA
0.000/20.000mA
–/+10.000V
0.001 mA
0.001 Volt

340
342

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector

* Vector Control Option Only **Vector firmware 3.001 & later
(1) Refer to Option Definitions on page 3-56.

Options
[Analog Out1 Lo] Value

[Analog Out1 Hi] ValueParam. 341 = Signed Param. 341 = Absolute

0
1
1*
2
3
4
5
6
7
8
9
10
11
12
13
14*
15*
16*
17*
18*
19*
20-23**
24**

“Output Freq”
“Command Freq”
“Command Spd”
“Output Amps”
“Torque Amps”
“Flux Amps”
“Output Power”
“Output Volts”
“DC Bus Volts”
“PI Reference” (1)

“PI Feedback”
“PI Error”
“PI Output”
“%Motor OL”
“%Drive OL”
“CommandedTrq”
“MtrTrqCurRef” (1)

“Speed Ref”
“Speed Fdbk”
“Pulse In Ref” (1)

“Torque Est” (1)

“Scale Block1-4” (1)

“Param Cntl” (1)

–[Maximum Speed]
–[Maximum Speed]
–[Maximum Speed]
0 Amps
–200% Rated
0 Amps
0 kW
0 Volts
0 Volts
–100%
–100%
–100%
–100%
0%
0%
–800% Rated
–200% Rated
–[Maximum Speed]
–[Maximum Speed]
–25200.0 RPM
–800%

0 Hz
0 Hz
0 Hz/RPM
0 Amps
0 Amps
0 Amps
0 kW
0 Volts
0 Volts
0%
0%
0%
0%
0%
0%
0%
0%
0 Hz/RPM
0 Hz/RPM
0 Hz/RPM
0%

+[Maximum Speed]
+[Maximum Speed]
+[Maximum Speed]
200% Rated
200% Rated
200% Rated
200% Rated
120% Rated Input Volts
200% Rated Input Volts
100%
100%
100%
100%
100%
100%
800% Rated
200% Rated
+[Maximum Speed]
+[Maximum Speed]
+[Maximum Speed]
+800%

Vector

v3

Vector

v3
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354
355

[Anlg Out1 Scale]
[Anlg Out2 Scale]

Sets the high value for the range of 
analog out scale. Entering 0.0 will disable 
this scale and max scale will be used. 
Example: If [Analog Out Sel] = 
“Commanded Trq,” a value of 150 = 
150% scale in place of the default 800%. 

Default:

Min/Max:
Units:

0.0

[Analog Out1 Sel]
0.01

377
378

[Anlg1 Out Setpt]
[Anlg2 Out Setpt]

Sets the analog output value from a 
communication device. Example: Set 
[Data In Ax] to “377” (value from 
communication device). Then set [Analog 
Outx Sel] to “Param Cntl.”

Default:

Min/Max:

Units:

20.000 mA, 10.000 Volts

0.000/20.000mA
–/+10.000V
0.001 mA
0.001 Volt

Selected Option Definitions – [Analog Outx Sel], [Digital Inx Sel], [Digital Outx Sel]
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No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector v3
Vector v3

Vector v3
Vector v3

Option Description Related
At Speed Relay changes state when drive has reached commanded speed. 380
Fast Stop When closed, the drive will stop with a 0.1 second decel time. (If Torque Proving is 

being used, float will be ignored at end of ramp and the mechanical brake will be set).
361

Excl Link Links digital input to a digital output if the output is set to “Input 1-6 Link.” This does not 
need to be selected in the Vector option.

361

Input 1-6 Link When Digital Output 1 is set to one of these (i.e. Input 3 Link) in conjunction with 
Digital Input 3 set to “Excl Link,” the Digital Input 3 state (on/off) is echoed in the Digital 
Output 1.

380

Micro Pos Micropostion input. When closed, the command frequency is set to a percentage 
speed reference as defined in [MicroPos Scale%], parameter 611.

361

MOP Dec Decrements speed reference as long as input is closed. 361
MOP Inc Increments speed reference as long as input is closed. 361
MtrTrqCurRef Torque producing current reference. 342
Param Cntl Parameter controlled analog output allows PLC to control analog outputs through data 

links. Set in [AnlgX Out Setpt], parameters 377-378.
342

Param Cntl Parameter controlled digital output allows PLC to control digital outputs through data 
links. Set in [Dig Out Setpt], parameter 379.

380

PI Reference Reference for PI block (see Process PI for Standard Control on page C-13). 342
Precharge En Forces drive into precharge state. Typically controlled by auxiliary contact on the 

disconnect at the DC input to the drive.
361

Pulse In Ref Reference of the pulse input (Z channel of encoder - can be used while A & B 
channels are encoder inputs).

342

Scale Block 1-4 Output of scale blocks, parameters 354-355. 342
Torque Est Calculated percentage of rated motor torque. 342
Torque Setpt 1 Selects “Torque Stpt1” for [Torque Ref A Sel] when set, otherwise uses value selected 

in [Torque Ref A Sel].
361
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361
362
363
364
365
366

[Digital In1 Sel]
[Digital In2 Sel]
[Digital In3 Sel]
[Digital In4 Sel]
[Digital In5 Sel]
[Digital In6 Sel] (11)

Selects the function for the digital inputs.
(1) Speed Select Inputs.

To access Preset Speed 1, set [Speed 
Ref x Sel] to “Preset Speed 1”. 
Type 2 Alarms - Some digital input 
programming may cause conflicts that 
will result in a Type 2 alarm. Example: 
[Digital In1 Sel] set to “5, Start” in 3-wire 
control and [Digital In2 Sel] set to 7 
“Run” in2-wire. See Table 4.C for info on 
resolving this type of conflict.

(2) Vector Control Option Only.

(4) When [Digital Inx Sel] is set to option 2 
“Clear Faults” the Stop button cannot be 
used to clear a fault condition.

(5) Typical 3-Wire Inputs - Only 3-wire 
functions are allowed. Including 2-wire 
selections will cause a type 2 alarm.

Default:
Default:
Default:
Default:
Default:
Default:

Options:

4
5
18
15
16
17

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15-17
18
19
20
21
22
23
24
25
26
27
28
29
30
31-33
34
35
36
37
38

“Stop – CF”
“Start”
“Auto/ Manual”
“Speed Sel 1”
“Speed Sel 2”
“Speed Sel 3”

“Not Used”
“Enable”(8,10)

“Clear Faults”(CF)(4)

“Aux Fault”
“Stop – CF”(10)

“Start”(5, 9)

“Fwd/ Reverse”(5)

“Run”(6, 10)

“Run Forward”(6)

“Run Reverse”(6)

“Jog”(5) “Jog1”(2)

“Jog Forward”(6)

“Jog Reverse”(6)

“Stop Mode B”
“Bus Reg Md B”
“Speed Sel 1-3” (1)

“Auto/ Manual”(7)

“Local”
“Acc2 & Dec2”
“Accel 2”
“Decel 2”
“MOP Inc”(14)

“MOP Dec”(14)

“Excl Link”(14)

“PI Enable”
“PI Hold” 
“PI Reset”
“Pwr Loss Lvl”
“Precharge En”(14)

“Spd/Trq Sel1-3”(2,3)

“Jog 2”(2)

“PI Invert” (12)

“Torque Setpt 1” (12,14)

“Micro Pos”(12, 13, 14)

“Fast Stop”(12, 14)

100

156
162

096

141
143
195

194

380
124

(6) Typical 2-Wire Inputs - Requires that only 2-wire functions are chosen. Including 
3-wire selections will cause a type 2 alarm. See Table 4.C for conflicts.

(7) Auto/Manual - Refer to Figure 1.10 on page 1-22 for details.
(8) Opening an “Enable” input will cause the motor to coast-to-stop, ignoring any 

programmed Stop modes.
(9) “Dig In ConflictB” alarm will occur if a “Start” input is programmed without a “Stop” input.
(10) Refer to the Sleep-Wake Mode Attention statement on page 3-36.
(11) A dedicated hardware enable input is available via a jumper selection. Refer to 

page 1-19 for further information. 
(12) Vector firmware 3.001 and later.
(13) Only available when “Torque Proving” function is selected.
(14) Refer to Option Definitions on page 3-56.
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. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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3 2 1 Auto Reference Source
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

Reference A
Reference B
Preset Speed 2
Preset Speed 3
Preset Speed 4
Preset Speed 5
Preset Speed 6
Preset Speed 7

(3) 

3 2 1 Spd/Trq Mode
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

Zero Torque
Spd Reg
Torque Reg     
Min Spd/Trq 
Max Spd/Trq   
Sum Spd/Trq
Absolute 
Zero Trq
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379 [Dig Out Setpt]

Sets the digital output value from a communication device.

Example
Set [Data In B1] to “379.” The first three bits of this value will determine the setting 
of [Digital Outx Sel] which should be set to “30, Param Cntl.”

380

380
384
388

[Digital Out1 Sel] (5)

[Digital Out2 Sel]
[Digital Out3 Sel]

Selects the drive status that will energize 
a (CRx) output relay.

(1 ) Any relay programmed as Fault or 
Alarm will energize (pick up) when 
power is applied to drive and 
deenergize (drop out) when a fault 
or alarm exists. Relays selected for 
other functions will energize only 
when that condition exists and will 
deenergize when condition is 
removed. Refer to pages 1-18 & 
1-17.

(2) Vector Control Option Only.
(3) Activation level is defined in [Dig Outx 

Level] below.
(4) Vector firmware 3.001 and later.
(5) When [TorqProve Cnfg] is set to 

“Enable,” [Digital Out1 Sel] becomes 
the brake control and any other 
selection will be ignored.

(6) Refer to Option Definitions on 
page 3-56.

Default:

Options:

1
4
4

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21-26
27
28
29
30

“Fault”
“Run”
“Run”

“Fault”(1)

“Alarm”(1)

“Ready”
“Run”
“Forward Run”
“Reverse Run”
“Auto Restart”
“Powerup Run”
“At Speed”(6)

“At Freq”(3)

“At Current” (3)

“At Torque”(3)

“At Temp”(3)

“At Bus Volts” (3)

“At PI Error” (3)

“DC Braking”
“Curr Limit”
“Economize”
“Motor Overld”
“Power Loss”
“Input 1-6 Link”(6)

“PI Enable”(2)

“PI Hold”(2)

“Drive Overload”(2)

“Param Cntl”(4, 6)

381 
385 
389

382 
386 
390
383

002
001
003
004
218
012
137
157
147
053
048
184

379
381
385
389

[Dig Out1 Level]
[Dig Out2 Level]

[Dig Out3 Level]

Sets the relay activation level for options 
10-15 in [Digital Outx Sel]. Units are 
assumed to match the above selection 
(i.e. “At Freq” = Hz, “At Torque” = Amps).

Default:

Min/Max:
Units:

0.0
0.0

0.0/819.2
0.1

380
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See page 3-2 for symbol descriptions Values Re
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Vector v3

00x 0xxxxxxxxxxxx
10 01234567891112131415

1=Output Energized
0=Output De-energized
x =Reserved

Bit #
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1
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t D
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Out

2
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3
Vector

Vector
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382
386
390

[Dig Out1 OnTime]
[Dig Out2 OnTime]

[Dig Out3 OnTime]

Sets the “ON Delay” time for the digital 
outputs. This is the time between the 
occurrence of a condition and activation 
of the relay.

Default:

Min/Max:
Units:

0.00 Secs
0.00 Secs

0.00/600.00 Secs
0.01 Secs

380

383
387
391

[Dig Out1 OffTime]
[Dig Out2 OffTime]

[Dig Out3 OffTime]

Sets the “OFF Delay” time for the digital 
outputs. This is the time between the 
disappearance of a condition and 
de-activation of the relay.

Default:

Min/Max:
Units:

0.00 Secs
0.00 Secs

0.00/600.00 Secs
0.01 Secs

380

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Vector

Vector
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600 [TorqProve Cnfg]

Enables/disables torque/brake proving feature. When “Enabled,” [Digital Out1 Sel] 
becomes the brake control. Note: this value is not changed when parameters are 
reset to factory defaults (page 3-40).

601 [TorqProve Setup]

Allows control of specific torque proving functions through a communication 
device.

Vector v3

xxx 0xxxxxxxxxxxx
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values

En
ab

le

Vector v3

0xx 0xxxxxxxxxxxx
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values

Fa
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p
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602 [Spd Dev Band]

Defines the allowable difference between 
the commanded frequency and encoder 
feedback value. A fault will occur when 
the difference exceeds this value for a 
period of time.

Default:

Min/Max:

Units:

2.0 Hz
60.0 RPM

0.1/15.0 Hz
3.0/450.0 RPM
0.1 Hz
0.1 RPM

603

603 [SpdBand Integrat]

Sets the amount of time before a fault is 
issued when [Spd Dev Band] is outside 
its threshold.

Default:

Min/Max:
Units:

60 mSec

1/200 mSec
1 mSec

602

604 [Brk Release Time]

Sets the amount of time between 
commanding the brake to release and 
the start of frequency acceleration.

Default:

Min/Max:
Units:

0.10 Secs

0.00/10.00 Secs
0.01 Secs

605 [ZeroSpdFloatTime]

Sets the amount of time the drive is 
below [Float Tolerance] before the brake 
is set.

Default:

Min/Max:
Units:

5.0 Secs

0.1/500.0 Secs
0.1 Secs

606 [Float Tolerance]

Sets the frequency level where the float 
timer starts.

Default:

Min/Max:

Units:

0.2 Hz
6.0 RPM

0.1/5.0 Hz
3.0/150.0 RPM
0.1 Hz
0.1 RPM

607 [Brk Set Time]

Defines the amount of delay time 
between commanding the brake to be set 
and the start of brake proving. 

Default:

Min/Max:
Units:

0.10 Secs

0.00/10.00 Secs
0.01 Secs

608 [TorqLim SlewRate]

Sets the rate to ramp the torque limits to 
zero during brake proving.

Default:

Min/Max:
Units:

10.0 Secs

0.5/300.0 Secs
0.1 Secs

609 [BrkSlip Count]

Sets the number of encoder counts to 
define a brake slippage condition. 

Default:

Min/Max:
Units:

250

0/65535
1

610 [Brk Alarm Travel]

Sets the number of motor shaft 
revolutions allowed during the brake 
slippage test. Drive torque is reduced to 
check for brake slippage. When slippage 
occurs, the drive allows this number of 
motor shaft revolutions before regaining 
control.

Default:

Min/Max:
Units:

1.0 Revs

0.0/1000.0 Revs
0.1 Revs

611 [MicroPos Scale%]

Sets the percent of speed reference to be 
used when micropositioning has been 
selected. Motor must come to a stop 
before this setting will take effect.

Default:

Min/Max:
Units:

10.0%

0.1/100.0%
0.1%

361
thru
366
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Vector v3

Vector v3

Vector v3

Vector v3

Vector v3

Vector v3

Vector v3

Vector v3

Vector v3

Vector v3
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Parameter Cross Reference – by Name

Parameter Name Number Group Page
Accel Mask 281 Masks & Owners 3-51
Accel Owner 293 Masks & Owners 3-52
Accel Time X 140, 141 Ramp Rates 3-31
Alarm Clear 261 Alarms 3-47
Alarm Config 1 259 Alarms 3-47
Alarm X @ Fault 229, 230 Diagnostics 3-45
Alarm X Code 262-269 Alarms 3-47
Analog In X Hi 322, 325 Analog Inputs 3-54
Analog In X Lo 323, 326 Analog Inputs 3-54
Analog In X Loss 324, 327 Analog Inputs 3-54
Analog In1 Value 16 Metering 3-13
Analog In2 Value 17 Metering 3-13
Analog OutX Hi 343, 346 Analog Outputs 3-55
Analog OutX Lo 344, 347 Analog Outputs 3-55
Analog OutX Sel 342, 345 Analog Outputs 3-55
Anlg In Config 320 Analog Inputs 3-53
Anlg In Sqr Root 321 Analog Inputs 3-53
Anlg Out Absolut 341 Analog Outputs 3-54
Anlg Out Config 340 Analog Outputs 3-54
Anlg OutX Scale 354, 355 Analog Outputs 3-56
Anlg OutX Setpt 377, 378 Analog Outputs 3-56
Auto Rstrt Delay 175 Restart Modes 3-35
Auto Rstrt Tries 174 Restart Modes 3-35
Autotune 61 Torq Attributes 3-17
Autotune Torque 66 Torq Attributes 3-18
Break Frequency 72 Volts per Hertz 3-20
Break Voltage 71 Volts per Hertz 3-20
Brk Release Time 604 Torq Proving 3-60
Brk Set Time 607 Torq Proving 3-60
Brk Alarm Travel 610 Torq Proving 3-60
BrkSlip Count 609 Torq Proving 3-60
Bus Reg Kd 165 Stop/Brake Modes 3-34
Bus Reg Ki 160 Stop/Brake Modes 3-33
Bus Reg Kp 164 Stop/Brake Modes 3-34
Bus Reg Mode X 161, 162 Stop/Brake Modes 3-33
Commanded Freq 2 Metering 3-12
Commanded Speed 2 Metering 3-12
Commanded Torque 24 Metering 3-13
Compensation 56 Torq Attributes 3-16
Control Status 440 Torq Attributes 3-19
Control SW Ver 29 Drive Data 3-14
Current Lmt Gain 149 Load Limits 3-31
Current Lmt Sel 147 Load Limits 3-31
Current Lmt Val 148 Load Limits 3-31
Current Rate Limit 154 Load Limits 3-32
Data In XX 300-307 Datalinks 3-52
Data Out XX 310-317 Datalinks 3-53
DB Resistor Type 163 Stop/Brake Modes 3-34
DB While Stopped 145 Stop/Brake Modes 3-32
DC Brake Level 158 Stop/Brake Modes 3-33
DC Brake Time 159 Stop/Brake Modes 3-33
DC Brk Lvl Sel 157 Stop/Brake Modes 3-32
DC Bus Memory 13 Metering 3-13
DC Bus Voltage 12 Metering 3-13
Decel Mask 282 Masks & Owners 3-51

Decel Owner 294 Masks & Owners 3-52
Decel Time X 142, 143 Ramp Rates 3-31
Dig In Status 216 Diagnostics 3-43
Dig Out Setpt 379 Digital Outputs 3-58
Dig Out Status 217 Diagnostics 3-43
Dig OutX Level 381, 385, 

389
Digital Outputs 3-58

Dig OutX OffTime 383, 387, 
391

Digital Outputs 3-59

Dig OutX OnTime 382, 386, 
390

Digital Outputs 3-59

Digital InX Sel 361-366 Digital Inputs 3-57
Digital OutX Sel 380, 384, 

388
Digital Outputs 3-58

Direction Mask 279 Masks & Owners 3-51
Direction Mode 190 Direction Config 3-38
Direction Owner 291 Masks & Owners 3-52
DPI Baud Rate 270 Comm Control 3-49
DPI Data Rate 270 Comm Control 3-49
DPI Fdbk Select 299 Comm Control 3-50
DPI Port Sel 274 Comm Control 3-50
DPI Port Value 275 Comm Control 3-50
DPI Ref Select 298 Comm Control 3-50
Drive Alarm X 211, 212 Diagnostics 3-41
Drive Checksum 203 Drive Memory 3-41
Drive Logic Rslt 271 Comm Control 3-49
Drive OL Count 219 Diagnostics 3-43
Drive OL Mode 150 Load Limits 3-31
Drive Ramp Rslt 273 Comm Control 3-49
Drive Ref Rslt 272 Comm Control 3-49
Drive Status X 209, 210 Diagnostics 3-41
Drive Temp 218 Diagnostics 3-43
Droop RPM @ FLA 152 Load Limits 3-32
Elapsed kWh 014 Metering 3-13
Elapsed MWh 9 Metering 3-12
Elapsed Run Time 10 Metering 3-12
Enc Position Fdbk 414 Speed Feedback 3-20
Encoder PPR 413 Speed Feedback 3-20
Encoder Speed 415 Speed Feedback 3-20
Encoder Z Chan 423 Speed Feedback 3-21
Fault 1 Code 243 Faults 3-46
Fault 1 Time 244 Faults 3-47
Fault 2 Code 245 Faults 3-46
Fault 2 Time 246 Faults 3-47
Fault 3 Code 247 Faults 3-46
Fault 3 Time 248 Faults 3-47
Fault 4 Code 249 Faults 3-46
Fault 4 Time 250 Faults 3-47
Fault 5 Code 251 Faults 3-46
Fault 5 Time 252 Faults 3-47
Fault 6 Code 253 Faults 3-46
Fault 6 Time 254 Faults 3-47
Fault 7 Code 255 Faults 3-46
Fault 7 Time 256 Faults 3-47
Fault 8 Code 257 Faults 3-46
Fault 8 Time 258 Faults 3-47

Parameter Name Number Group Page
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Fault Amps 225 Diagnostics 3-44
Fault Bus Volts 226 Diagnostics 3-44
Fault Clear 240 Faults 3-46
Fault Clear Mode 241 Faults 3-46
Fault Clr Mask 283 Masks & Owners 3-51
Fault Clr Owner 295 Masks & Owners 3-52
Fault Config 1 238 Faults 3-46
Fault Frequency 224 Diagnostics 3-44
Fault Speed 224 Diagnostics 3-44
Fdbk Filter Sel 416 Speed Feedback 3-20
Feedback Select 80 Spd Mode & Limits 3-22
Float Tolerance 606 Torq Proving 3-60
Flux Braking 166 Stop/Brake Modes 3-34
Flux Current 5 Metering 3-12
Flux Current Ref 63 Torq Attributes 3-17
Flux Up Mode 57 Torq Attributes 3-16
Flux Up Time 58 Torq Attributes 3-16
Flying Start En 169 Restart Modes 3-35
Flying StartGain 170 Restart Modes 3-35
Gnd Warn Level 177 Power Loss 3-37
Inertia Autotune 67 Torq Attributes 3-18
IR Voltage Drop 62 Torq Attributes 3-17
Ixo Voltage Drop 64 Torq Attributes 3-17
Jog Mask 278 Masks & Owners 3-51
Jog Owner 290 Masks & Owners 3-51
Jog Speed 100 Discrete Speeds 3-25
Jog Speed 1 100 Discrete Speeds 3-25
Jog Speed 2 108 Discrete Speeds 3-25
Kf Speed Loop 447 Speed Regulator 3-30
Ki Speed Loop 445 Speed Regulator 3-29
Kp Speed Loop 446 Speed Regulator 3-30
Language 201 Drive Memory 3-40
Last Stop Source 215 Diagnostics 3-43
Load Frm Usr Set 198 Drive Memory 3-40
Load Loss Level 187 Power Loss 3-38
Load Loss Time 188 Power Loss 3-38
Local Mask 285 Masks & Owners 3-51
Local Owner 297 Masks & Owners 3-52
Logic Mask 276 Masks & Owners 3-50
Man Ref Preload 193 HIM Ref Config 3-39
Marker Pulse 421 Speed Feedback 3-21
Maximum Freq 55 Torq Attributes 3-16
Maximum Speed 82 Spd Mode & Limits 3-22
Maximum Voltage 54 Torq Attributes 3-15
MicroPos Scale% 611 Torq Proving 3-60
Minimum Speed 81 Spd Mode & Limits 3-22
MOP Frequency 11 Metering 3-13
MOP Mask 284 Masks & Owners 3-51
MOP Owner 296 Masks & Owners 3-52
MOP Rate 195 MOP Config 3-39
MOP Reference 11 Metering 3-13
Motor Cntl Sel 53 Torq Attributes 3-15
Motor Fdbk Type 412 Speed Feedback 3-20
Motor NP FLA 42 Motor Data 3-14
Motor NP Hertz 43 Motor Data 3-14
Motor NP Power 45 Motor Data 3-15
Motor NP RPM 44 Motor Data 3-14
Motor NP Volts 41 Motor Data 3-14
Motor OL Count 220 Diagnostics 3-44

Parameter Name Number Group Page
Motor OL Factor 48 Motor Data 3-15
Motor OL Hertz 47 Motor Data 3-15
Motor Poles 49 Motor Data 3-15
Motor Type 40 Motor Data 3-14
Mtr NP Pwr Units 46 Motor Data 3-15
Mtr Tor Cur Ref 441 Torq Attributes 3-19
Neg Torque Limit 437 Torq Attributes 3-19
Notch Filter Freq 419 Speed Feedback 3-20
Notch Filter K 420 Speed Feedback 3-21
Output Current 3 Metering 3-12
Output Freq 1 Metering 3-12
Output Power 7 Metering 3-12
Output Powr Fctr 8 Metering 3-12
Output Voltage 6 Metering 3-12
Overspeed Limit 83 Spd Mode & Limits 3-22
Param Access Lvl 196 Drive Memory 3-39
PI BW Filter 139 Process PI 3-29
PI Configuration 124 Process PI 3-27
PI Control 125 Process PI 3-27
PI Deriv Time 459 Process PI 3-29
PI Error Meter 137 Process PI 3-29
PI Fdback Meter 136 Process PI 3-28
PI Feedback Hi 462 Process PI 3-29
PI Feedback Lo 463 Process PI 3-29
PI Feedback Sel 128 Process PI 3-28
PI Integral Time 129 Process PI 3-28
PI Lower Limit 131 Process PI 3-28
PI Output Meter 138 Process PI 3-29
PI Preload 133 Process PI 3-28
PI Prop Gain 130 Process PI 3-28
PI Ref Meter 135 Process PI 3-28
PI Reference Hi 460 Process PI 3-29
PI Reference Lo 461 Process PI 3-29
PI Reference Sel 126 Process PI 3-27
PI Setpoint 127 Process PI 3-27
PI Status 134 Process PI 3-28
PI Upper Limit 132 Process PI 3-28
Pos Torque Limit 436 Torq Attributes 3-19
Power Loss Level 186 Power Loss 3-38
Power Loss Mode 184 Power Loss 3-37
Power Loss Time 185 Power Loss 3-37
Power Up Marker 242 Faults 3-46
Powerup Delay 167 Restart Modes 3-34
Preset Speed X 101-107 Discrete Speeds 3-25
Pulse In Scale 422 Speed Feedback 3-21
Pulse Input Ref 99 Speed Reference 3-25
PWM Frequency 151 Load Limits 3-31
Ramped Speed 22 Metering 3-13
Rated Amps 28 Drive Data 3-14
Rated kW 26 Drive Data 3-14
Rated Volts 27 Drive Data 3-14
Reference Mask 280 Masks & Owners 3-51
Reference Owner 292 Masks & Owners 3-52
Regen Power Limit 153 Load Limits 3-32
Reset Meters 200 Drive Memory 3-40
Reset To Defalts 197 Drive Memory 3-40
Rev Speed Limit 454 Speed Regulator 3-23
Run Boost 70 Volts per Hertz 3-19
S Curve % 146 Ramp Rates 3-31

Parameter Name Number Group Page
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Programming and Parameters 3-63

Save HIM Ref 192 HIM Ref Config 3-39
Save MOP Ref 194 MOP Config 3-39
Save To User Set 199 Drive Memory 3-40
ScaleX In Hi 477-495 Scaled Blocks 3-48
ScaleX In Lo 478-496 Scaled Blocks 3-48
ScaleX In Value 476-494 Scaled Blocks 3-48
ScaleX Out Hi 479-497 Scaled Blocks 3-48
ScaleX Out Lo 480-498 Scaled Blocks 3-48
ScaleX Out Value 481-499 Scaled Blocks 3-48
Shear Pin Time 189 Power Loss 3-38
Skip Freq Band 87 Spd Mode & Limits 3-23
Skip Frequency X 84-86 Spd Mode & Limits 3-23
Sleep Level 182 Restart Modes 3-37
Sleep Time 183 Restart Modes 3-37
Sleep-Wake Mode 178 Restart Modes 3-36
Sleep-Wake Ref 179 Restart Modes 3-37
Slip Comp Gain 122 Slip Comp 3-26
Slip RPM @ FLA 121 Slip Comp 3-26
Slip RPM Meter 123 Slip Comp 3-26
Speed Desired BW 449 Speed Regulator 3-30
SpdBand Integrat 603 Torq Proving 3-60
Spd Dev Band 602 Torq Proving 3-60
Speed Feedback 25 Metering 3-13
Speed Loop Meter 451 Speed Regulator 3-30
Speed Mode 80 Spd Mode & Limits 3-22
Speed Ref Source 213 Diagnostics 3-42
Speed Ref X Hi 91, 94 Speed Reference 3-24
Speed Ref X Lo 92, 95 Speed Reference 3-24
Speed Ref X Sel 90, 93 Speed Reference 3-24
Speed Reference 23 Metering 3-13
Speed Units 79 Spd Mode & Limits 3-21
Speed/Torque Mod 88 Spd Mode & Limits 3-23
Start At PowerUp 168 Restart Modes 3-34
Start Inhibits 214 Diagnostics 3-42
Start Mask 277 Masks & Owners 3-50
Start Owner 289 Masks & Owners 3-51
Start/Acc Boost 69 Volts per Hertz 3-19
Status X @ Fault 227, 228 Diagnostics 3-44
Stop Mode X 155, 156 Stop/Brake Modes 3-32
Stop Owner 288 Masks & Owners 3-51
Stop/BRK Mode X 155, 156 Stop/Brake Modes 3-32
SV Boost Filter 59 Torq Attributes 3-16
TB Man Ref Hi 97 Speed Reference 3-25
TB Man Ref Lo 98 Speed Reference 3-25
TB Man Ref Sel 96 Speed Reference 3-25
Testpoint X Data 235, 237 Diagnostics 3-45
Testpoint X Sel 234, 236 Diagnostics 3-45
TorqLim SlewRate 608 Torq Proving 3-60
TorqProve Cnfg 600 Torq Proving 3-59
TorqProve Setup 601 Torq Proving 3-59
Torq Ref A Div 430 Torq Attributes 3-18
Torque Current 4 Metering 3-12
Torque Perf Mode 53 Torq Attributes 3-15
Torque Ref B Mult 434 Torq Attributes 3-18
Torque Ref X Hi 428, 432 Torq Attributes 3-18
Torque Ref X Lo 429, 433 Torq Attributes 3-18
Torque Ref X Sel 427, 431 Torq Attributes 3-18
Torque Setpoint 435 Torq Attributes 3-19
Torque Setpoint2 438 Torq Attributes 3-19

Parameter Name Number Group Page
Total Inertia 450 Speed Regulator 3-30
Trim % Setpoint 116 Speed Trim 3-26
Trim Hi 119 Speed Trim 3-26
Trim In Select 117 Speed Trim 3-26
Trim Lo 120 Speed Trim 3-26
Trim Out Select 118 Speed Trim 3-26
Voltage Class 202 Drive Memory 3-40
Wake Level 180 Restart Modes 3-37
Wake Time 181 Restart Modes 3-37
ZeroSpdFloatTime 605 Torq Proving 3-60

Parameter Name Number Group Page
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3-64 Programming and Parameters

Parameter Cross Reference – by Number

Number Parameter Name Group Page
1 Output Freq Metering 3-12
2 Commanded Freq Metering 3-12

Commanded Speed Metering
3 Output Current Metering 3-12
4 Torque Current Metering 3-12
5 Flux Current Metering 3-12
6 Output Voltage Metering 3-12
7 Output Power Metering 3-12
8 Output Powr Fctr Metering 3-12
9 Elapsed MWh Metering 3-12
10 Elapsed Run Time Metering 3-12
11 MOP Frequency Metering 3-13

MOP Reference Metering
12 DC Bus Voltage Metering 3-13
014 Elapsed kWh Metering 3-13
13 DC Bus Memory Metering 3-13
16 Analog In1 Value Metering 3-13
17 Analog In2 Value Metering 3-13
22 Ramped Speed Metering 3-13
23 Speed Reference Metering 3-13
24 Commanded Torque Metering 3-13
25 Speed Feedback Metering 3-13
26 Rated kW Drive Data 3-14
27 Rated Volts Drive Data 3-14
28 Rated Amps Drive Data 3-14
29 Control SW Ver Drive Data 3-14
40 Motor Type Motor Data 3-14
41 Motor NP Volts Motor Data 3-14
42 Motor NP FLA Motor Data 3-14
43 Motor NP Hertz Motor Data 3-14
44 Motor NP RPM Motor Data 3-14
45 Motor NP Power Motor Data 3-15
46 Mtr NP Pwr Units Motor Data 3-15
47 Motor OL Hertz Motor Data 3-15
48 Motor OL Factor Motor Data 3-15
49 Motor Poles Motor Data 3-15
53 Motor Cntl Sel Torq Attributes 3-15

Torque Perf Mode Torq Attributes
54 Maximum Voltage Torq Attributes 3-15
55 Maximum Freq Torq Attributes 3-16
56 Compensation Torq Attributes 3-16
57 Flux Up Mode Torq Attributes 3-16
58 Flux Up Time Torq Attributes 3-16
59 SV Boost Filter Torq Attributes 3-16
61 Autotune Torq Attributes 3-17
62 IR Voltage Drop Torq Attributes 3-17
63 Flux Current Ref Torq Attributes 3-17
64 Ixo Voltage Drop Torq Attributes 3-17
66 Autotune Torque Torq Attributes 3-18
67 Inertia Autotune Torq Attributes 3-18
69 Start/Acc Boost Volts per Hertz 3-19
70 Run Boost Volts per Hertz 3-19
71 Break Voltage Volts per Hertz 3-20
72 Break Frequency Volts per Hertz 3-20
79 Speed Units Spd Mode & Limits 3-21

80 Feedback Select Spd Mode & Limits 3-22
Speed Mode Spd Mode & Limits

81 Minimum Speed Spd Mode & Limits 3-22
82 Maximum Speed Spd Mode & Limits 3-22
83 Overspeed Limit Spd Mode & Limits 3-22
84-86 Skip Frequency X Spd Mode & Limits 3-23
87 Skip Freq Band Spd Mode & Limits 3-23
88 Speed/Torque Mod Spd Mode & Limits 3-23
90, 93 Speed Ref X Sel Speed Reference 3-24
91, 94 Speed Ref X Hi Speed Reference 3-24
92, 95 Speed Ref X Lo Speed Reference 3-24
96 TB Man Ref Sel Speed Reference 3-25
97 TB Man Ref Hi Speed Reference 3-25
98 TB Man Ref Lo Speed Reference 3-25
99 Pulse Input Ref Speed Reference 3-25
100 Jog Speed Discrete Speeds 3-25

Jog Speed 1 Discrete Speeds
101-107 Preset Speed X Discrete Speeds 3-25
108 Jog Speed 2 Discrete Speeds 3-25
116 Trim % Setpoint Speed Trim 3-26
117 Trim In Select Speed Trim 3-26
118 Trim Out Select Speed Trim 3-26
119 Trim Hi Speed Trim 3-26
120 Trim Lo Speed Trim 3-26
121 Slip RPM @ FLA Slip Comp 3-26
122 Slip Comp Gain Slip Comp 3-26
123 Slip RPM Meter Slip Comp 3-26
124 PI Configuration Process PI 3-27
125 PI Control Process PI 3-27
126 PI Reference Sel Process PI 3-27
127 PI Setpoint Process PI 3-27
128 PI Feedback Sel Process PI 3-28
129 PI Integral Time Process PI 3-28
130 PI Prop Gain Process PI 3-28
131 PI Lower Limit Process PI 3-28
132 PI Upper Limit Process PI 3-28
133 PI Preload Process PI 3-28
134 PI Status Process PI 3-28
135 PI Ref Meter Process PI 3-28
136 PI Fdback Meter Process PI 3-28
137 PI Error Meter Process PI 3-29
138 PI Output Meter Process PI 3-29
139 PI BW Filter Process PI 3-29
140, 141 Accel Time X Ramp Rates 3-31
142, 143 Decel Time X Ramp Rates 3-31
145 DB While Stopped Stop/Brake Modes 3-32
146 S Curve % Ramp Rates 3-31
147 Current Lmt Sel Load Limits 3-31
148 Current Lmt Val Load Limits 3-31
149 Current Lmt Gain Load Limits 3-31
150 Drive OL Mode Load Limits 3-31
151 PWM Frequency Load Limits 3-31
152 Droop RPM @ FLA Load Limits 3-32
153 Regen Power Limit Load Limits 3-32
154 Current Rate Limit Load Limits 3-32

Number Parameter Name Group Page
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Programming and Parameters 3-65

155, 156 Stop Mode X Stop/Brake Modes 3-32
Stop/BRK Mode X Stop/Brake Modes

157 DC Brk Lvl Sel Stop/Brake Modes 3-32
158 DC Brake Level Stop/Brake Modes 3-33
159 DC Brake Time Stop/Brake Modes 3-33
160 Bus Reg Ki Stop/Brake Modes 3-33
161, 162 Bus Reg Mode X Stop/Brake Modes 3-33
163 DB Resistor Type Stop/Brake Modes 3-34
164 Bus Reg Kp Stop/Brake Modes 3-34
165 Bus Reg Kd Stop/Brake Modes 3-34
166 Flux Braking Stop/Brake Modes 3-34
167 Powerup Delay Restart Modes 3-34
168 Start At PowerUp Restart Modes 3-34
169 Flying Start En Restart Modes 3-35
170 Flying StartGain Restart Modes 3-35
174 Auto Rstrt Tries Restart Modes 3-35
175 Auto Rstrt Delay Restart Modes 3-35
177 Gnd Warn Level Power Loss 3-37
178 Sleep-Wake Mode Restart Modes 3-36
179 Sleep-Wake Ref Restart Modes 3-37
180 Wake Level Restart Modes 3-37
181 Wake Time Restart Modes 3-37
182 Sleep Level Restart Modes 3-37
183 Sleep Time Restart Modes 3-37
184 Power Loss Mode Power Loss 3-37
185 Power Loss Time Power Loss 3-37
186 Power Loss Level Power Loss 3-38
187 Load Loss Level Power Loss 3-38
188 Load Loss Time Power Loss 3-38
189 Shear Pin Time Power Loss 3-38
190 Direction Mode Direction Config 3-38
192 Save HIM Ref HIM Ref Config 3-39
193 Man Ref Preload HIM Ref Config 3-39
194 Save MOP Ref MOP Config 3-39
195 MOP Rate MOP Config 3-39
196 Param Access Lvl Drive Memory 3-39
197 Reset To Defalts Drive Memory 3-40
198 Load Frm Usr Set Drive Memory 3-40
199 Save To User Set Drive Memory 3-40
200 Reset Meters Drive Memory 3-40
201 Language Drive Memory 3-40
202 Voltage Class Drive Memory 3-40
203 Drive Checksum Drive Memory 3-41
209, 210 Drive Status X Diagnostics 3-41
211, 212 Drive Alarm X Diagnostics 3-41
213 Speed Ref Source Diagnostics 3-42
214 Start Inhibits Diagnostics 3-42
215 Last Stop Source Diagnostics 3-43
216 Dig In Status Diagnostics 3-43
217 Dig Out Status Diagnostics 3-43
218 Drive Temp Diagnostics 3-43
219 Drive OL Count Diagnostics 3-43
220 Motor OL Count Diagnostics 3-44
224 Fault Frequency Diagnostics 3-44

Fault Speed Diagnostics
225 Fault Amps Diagnostics 3-44
226 Fault Bus Volts Diagnostics 3-44
227, 228 Status X @ Fault Diagnostics 3-44
229, 230 Alarm X @ Fault Diagnostics 3-45

Number Parameter Name Group Page
234, 236 Testpoint X Sel Diagnostics 3-45
235, 237 Testpoint X Data Diagnostics 3-45
238 Fault Config 1 Faults 3-46
240 Fault Clear Faults 3-46
241 Fault Clear Mode Faults 3-46
242 Power Up Marker Faults 3-46
243 Fault 1 Code Faults 3-46
244 Fault 1 Time Faults 3-47
245 Fault 2 Code Faults 3-46
246 Fault 2 Time Faults 3-47
247 Fault 3 Code Faults 3-46
248 Fault 3 Time Faults 3-47
249 Fault 4 Code Faults 3-46
250 Fault 4 Time Faults 3-47
251 Fault 5 Code Faults 3-46
252 Fault 5 Time Faults 3-47
253 Fault 6 Code Faults 3-46
254 Fault 6 Time Faults 3-47
255 Fault 7 Code Faults 3-46
256 Fault 7 Time Faults 3-47
257 Fault 8 Code Faults 3-46
258 Fault 8 Time Faults 3-47
259 Alarm Config 1 Alarms 3-47
261 Alarm Clear Alarms 3-47
262-269 Alarm X Code Alarms 3-47
270 DPI Baud Rate Comm Control 3-49

DPI Data Rate Comm Control
271 Drive Logic Rslt Comm Control 3-49
272 Drive Ref Rslt Comm Control 3-49
273 Drive Ramp Rslt Comm Control 3-49
274 DPI Port Sel Comm Control 3-50
275 DPI Port Value Comm Control 3-50
276 Logic Mask Masks & Owners 3-50
277 Start Mask Masks & Owners 3-50
278 Jog Mask Masks & Owners 3-51
279 Direction Mask Masks & Owners 3-51
280 Reference Mask Masks & Owners 3-51
281 Accel Mask Masks & Owners 3-51
282 Decel Mask Masks & Owners 3-51
283 Fault Clr Mask Masks & Owners 3-51
284 MOP Mask Masks & Owners 3-51
285 Local Mask Masks & Owners 3-51
288 Stop Owner Masks & Owners 3-51
289 Start Owner Masks & Owners 3-51
290 Jog Owner Masks & Owners 3-51
291 Direction Owner Masks & Owners 3-52
292 Reference Owner Masks & Owners 3-52
293 Accel Owner Masks & Owners 3-52
294 Decel Owner Masks & Owners 3-52
295 Fault Clr Owner Masks & Owners 3-52
296 MOP Owner Masks & Owners 3-52
297 Local Owner Masks & Owners 3-52
298 DPI Ref Select Comm Control 3-50
299 DPI Fdbk Select Comm Control 3-50
300-307 Data In XX Datalinks 3-52
310-317 Data Out XX Datalinks 3-53
320 Anlg In Config Analog Inputs 3-53
321 Anlg In Sqr Root Analog Inputs 3-53
322, 325 Analog In X Hi Analog Inputs 3-54
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323, 326 Analog In X Lo Analog Inputs 3-54
324, 327 Analog In X Loss Analog Inputs 3-54
340 Anlg Out Config Analog Outputs 3-54
341 Anlg Out Absolut Analog Outputs 3-54
342, 345 Analog OutX Sel Analog Outputs 3-55
343, 346 Analog OutX Hi Analog Outputs 3-55
344, 347 Analog OutX Lo Analog Outputs 3-55
354, 355 Anlg OutX Scale Analog Outputs 3-56
361-366 Digital InX Sel Digital Inputs 3-57
377, 378 Anlg OutX Setpt Analog Outputs 3-56
379 Dig Out Setpt Digital Outputs 3-58
380, 
384, 388

Digital OutX Sel Digital Outputs 3-58

381, 
385, 389

Dig OutX Level Digital Outputs 3-58

382, 
386, 390

Dig OutX OnTime Digital Outputs 3-59

383, 
387, 391

Dig OutX OffTime Digital Outputs 3-59

412 Motor Fdbk Type Speed Feedback 3-20
413 Encoder PPR Speed Feedback 3-20
414 Enc Position Fdbk Speed Feedback 3-20
415 Encoder Speed Speed Feedback 3-20
416 Fdbk Filter Sel Speed Feedback 3-20
419 Notch Filter Freq Speed Feedback 3-20
420 Notch Filter K Speed Feedback 3-21
421 Marker Pulse Speed Feedback 3-21
422 Pulse In Scale Speed Feedback 3-21
423 Encoder Z Chan Speed Feedback 3-21
427, 431 Torque Ref X Sel Torq Attributes 3-18
428, 432 Torque Ref X Hi Torq Attributes 3-18
429, 433 Torque Ref X Lo Torq Attributes 3-18
430 Torq Ref A Div Torq Attributes 3-18
434 Torque Ref B Mult Torq Attributes 3-18
435 Torque Setpoint Torq Attributes 3-19
436 Pos Torque Limit Torq Attributes 3-19
437 Neg Torque Limit Torq Attributes 3-19
438 Torque Setpoint2 Torq Attributes 3-19
440 Control Status Torq Attributes 3-19
441 Mtr Tor Cur Ref Torq Attributes 3-19
445 Ki Speed Loop Speed Regulator 3-29
446 Kp Speed Loop Speed Regulator 3-30
447 Kf Speed Loop Speed Regulator 3-30
449 Speed Desired BW Speed Regulator 3-30
450 Total Inertia Speed Regulator 3-30
451 Speed Loop Meter Speed Regulator 3-30
454 Rev Speed Limit Speed Regulator 3-23
459 PI Deriv Time Process PI 3-29
460 PI Reference Hi Process PI 3-29
461 PI Reference Lo Process PI 3-29
462 PI Feedback Hi Process PI 3-29
463 PI Feedback Lo Process PI 3-29
476-494 ScaleX In Value Scaled Blocks 3-48
477-495 ScaleX In Hi Scaled Blocks 3-48
478-496 ScaleX In Lo Scaled Blocks 3-48
479-497 ScaleX Out Hi Scaled Blocks 3-48
480-498 ScaleX Out Lo Scaled Blocks 3-48
481-499 ScaleX Out Value Scaled Blocks 3-48
600 TorqProve Cnfg Torq Proving 3-59
601 TorqProve Setup Torq Proving 3-59

Number Parameter Name Group Page
602 Spd Dev Band Torq Proving 3-60
603 SpdBand Integrat Torq Proving 3-60
604 Brk Release Time Torq Proving 3-60
605 ZeroSpdFloatTime Torq Proving 3-60
606 Float Tolerance Torq Proving 3-60
607 Brk Set Time Torq Proving 3-60
608 TorqLim SlewRate Torq Proving 3-60
609 BrkSlip Count Torq Proving 3-60
610 Brk Alarm Travel Torq Proving 3-60
611 MicroPos Scale% Torq Proving 3-60

Number Parameter Name Group Page
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Chapter 4

Troubleshooting

Chapter 4 provides information to guide you in troubleshooting the 
PowerFlex 700. Included is a listing and description of drive faults (with 
possible solutions, when applicable) and alarms.

A fault is a condition that stops the drive. There are three fault types.

An alarm is a condition that, if left untreated, may stop the drive. There 
are two alarm types.

For information on… See page…
Faults and Alarms 4-1
Drive Status 4-2
Manually Clearing Faults 4-4
Fault Descriptions 4-4
Clearing Alarms 4-9
Alarm Descriptions 4-10
Common Symptoms and Corrective Actions 4-13
Testpoint Codes and Functions 4-16

Faults and Alarms

Type Fault Description

➀ Auto-Reset Run When this type of fault occurs, and [Auto Rstrt Tries] (see 
page 3-35) is set to a value greater than “0,” a 
user-configurable timer, [Auto Rstrt Delay] (see page 3-35) 
begins. When the timer reaches zero, the drive attempts to 
automatically reset the fault. If the condition that caused the 
fault is no longer present, the fault will be reset and the drive 
will be restarted. 

➁ Non-Resettable This type of fault normally requires drive or motor repair. The 
cause of the fault must be corrected before the fault can be 
cleared. The fault will be reset on power up after repair.

➂ User Configurable These faults can be enabled/disabled to annunciate or ignore 
a fault condition.

Type Alarm Description

➀ User Configurable These alarms can be enabled or disabled through
[Alarm Config 1] on page 3-47.

➁ Non-Configurable These alarms are always enabled.
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4-2 Troubleshooting

The condition or state of your drive is constantly monitored. Any 
changes will be indicated through the LEDs and/or the HIM (if present).

Front Panel LED Indications

Figure 4.1   Typical Drive Status Indicators

Drive Status

➊

➋
Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

➌

Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

Frames 
0 & 1

Frames 
2 & 3

# Name Color State Description

➊ PWR 
(Power)

Green Steady Illuminates when power is applied to the drive.

➋ STS 
(Status)

Green Flashing Drive ready, but not running & no faults are present.
Steady Drive running, no faults are present.

Yellow
See 
page 4-10

Flashing, 
Drive Stopped

A start inhibit condition exists, the drive cannot be 
started. Check parameter 214 [Start Inhibits].

Flashing, 
Drive Running

An intermittent type 1 alarm condition is occurring.
Check parameter 211 [Drive Alarm 1].

Steady,
Drive Running

A continuous type 1 alarm condition exists.
Check parameter 211 [Drive Alarm 1].

Red
See 
page 4-4

Flashing Fault has occurred. Check [Fault x Code] or Fault Queue.
Steady A non-resettable fault has occurred.

➌ PORT Green – Status of DPI port internal communications (if present).
MOD Yellow – Status of communications module (when installed).
NET A Red – Status of network (if connected).
NET B Red – Status of secondary network (if connected).
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Troubleshooting 4-3

Precharge Board LED Indications
Precharge Board LED indicators are found on Frame 5 & 6 drives. The 
LEDs are located above the “Line Type” jumper shown in Figure 1.2.

HIM Indication

The LCD HIM also provides visual notification of a fault or alarm 
condition.

Name Color State Description
Power Green Steady Indicates when precharge board power supply is operational
Alarm Yellow Flashing

[1]
[2]
[3]
[4]
[5]
[6]
[7]

Number in “[ ]” indicates flashes and associated alarm(1):
Low line voltage (<90%).
Very low line voltage (<50%).
Low phase (one phase <80% of line voltage).
Frequency out of range or asymmetry (line sync failed).
Low DC bus voltage (triggers ride-through operation).
Input frequency momentarily out of range (40-65 Hz).
DC bus short circuit detection active.

Fault Red Flashing
[2]
[4]

Number in “[ ]” indicates flashes and associated fault (2): 
DC bus short (Udc <2% after 20 ms).
Line sync failed or low line (Uac <50% Unom).

(1) An alarm condition automatically resets when the condition no longer exists
(2) A fault indicates a malfunction that must be corrected and can only be reset after cycling power.

Condition Display
Drive is indicating a fault.
The LCD HIM immediately reports the fault condition 
by displaying the following.

“Faulted” appears in the status line
Fault number
Fault name
Time that has passed since fault occurred

Press Esc to regain HIM control.
Drive is indicating an alarm.
The LCD HIM immediately reports the alarm condition 
by displaying the following.

Alarm name (Type 2 alarms only)
Alarm bell graphic

F-> Faulted Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter

— Fault — F 5
OverVoltage
Time Since Fault

0000:23:52

F-> Power Loss Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter
Device Select
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4-4 Troubleshooting

 

Table 4.A   Fault Types, Descriptions and Actions

Manually Clearing Faults

Step Key(s)
1. Press Esc to acknowledge the fault. The fault information will be 

removed so that you can use the HIM.

2. Address the condition that caused the fault. 
The cause must be corrected before the fault can be cleared. 

3. After corrective action has been taken, clear the fault by one of 
these methods.

Press Stop
Cycle drive power
Set parameter 240 [Fault Clear] to “1.”
“Clear Faults” on the HIM Diagnostic menu.

Esc

Fault Descriptions

Fault No
.

Ty
pe

(1
)

Description Action
Analog In Loss 29 ➀ 

➂

An analog input is configured to 
fault on signal loss. A signal loss 
has occurred.
Configure with [Anlg In 1, 2 Loss] 
on page 3-54.

1. Check parameters.
2. Check for broken/loose 

connections at inputs.

Anlg Cal Chksum 108 The checksum read from the 
analog calibration data does not 
match the checksum calculated.

Replace drive.

Auto Rstrt Tries 33 ➂ Drive unsuccessfully attempted to 
reset a fault and resume running 
for the programmed number of [Flt 
RstRun Tries].
Enable/Disable with [Fault Config 
1] on page 3-46.

Correct the cause of the fault and 
manually clear.

AutoTune Aborted 80 Autotune function was canceled 
by the user or a fault occurred.

Restart procedure.

Auxiliary Input 2 ➀ Auxiliary input interlock is open. Check remote wiring.

Cntl Bd Overtemp 55 The temperature sensor on the 
Main Control Board detected 
excessive heat.

1. Check Main Control Board fan.
2. Check surrounding air 

temperature.
3. Verify proper mounting/cooling.

DB Resistance 69 Resistance of the internal DB 
resistor is out of range. 

Replace resistor.

Vector
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Troubleshooting 4-5

Decel Inhibit 24 ➂ The drive is not following a 
commanded deceleration 
because it is attempting to limit 
bus voltage.

1. Verify input voltage is within drive 
specified limits.

2. Verify system ground impedance 
follows proper grounding 
techniques.

3. Disable bus regulation and/or add 
dynamic brake resistor and/or 
extend deceleration time. Refer to 
the Attention statement on page 
P-4

Drive OverLoad 64 Drive rating of 110% for 1 minute 
or 150% for 3 seconds has been 
exceeded.

Reduce load or extend Accel Time.

Drive Powerup 49 No fault displayed. Used as a Power Up Marker in the Fault Queue 
indicating that the drive power has been cycled.

Excessive Load 79 Motor did not come up to speed in 
the allotted time during autotune.

1. Uncouple load from motor.
2. Repeat Autotune.

Encoder Loss 91 Requires differential encoder. 
One of the 2 encoder channel 
signals is missing.

1. Check Wiring.
2. Replace encoder.

Encoder Quad Err 90 Both encoder channels changed 
state within one clock cycle. 

1. Check for externally induced 
noise.

2. Replace encoder.
Faults Cleared 52 No fault displayed. Used as a marker in the Fault Queue indicating that 

the fault clear function was performed.
Flt QueueCleared 51 No fault displayed. Used as a marker in the Fault Queue indicating that 

the clear queue function was performed.
FluxAmpsRef 
Rang

78 The value for flux amps 
determined by the Autotune 
procedure exceeds the 
programmed [Motor NP FLA].

1. Reprogram [Motor NP FLA] with 
the correct motor nameplate 
value.

2. Repeat Autotune.
Ground Fault 13 ➀ A current path to earth ground 

greater than 25% of drive rating.
Check the motor and external wiring 
to the drive output terminals for a 
grounded condition.

Hardware Fault 93 Hardware enable is disabled 
(jumpered high) but logic pin is 
still low. 

1. Check jumper.
2. Replace Main Control Board.

Hardware Fault 130 Gate array load error. 1. Cycle power.
2. Replace Main Control Board.

Hardware Fault 131 Dual port failure. 1. Cycle power.
2. Replace Main Control Board.

Heatsink OvrTemp 8 ➀ Heatsink temperature exceeds 
100% of [Drive Temp].

1. Verify that maximum ambient 
temperature has not been 
exceeded.

2. Check fan.
3. Check for excess load.

Fault No
.

Ty
pe

(1
)

Description Action
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HW OverCurrent 12 ➀ The drive output current has 
exceeded the hardware current 
limit.

Check programming. Check for 
excess load, improper DC boost 
setting, DC brake volts set too high or 
other causes of excess current.

Incompat MCB-PB 106 ➁ Drive rating information stored on 
the power board is incompatible 
with the main control board.

Load compatible version files into 
drive.

I/O Comm Loss 121 I/O Board lost communications 
with the Main Control Board.

Check connector. Check for induced 
noise. Replace I/O board or Main 
Control Board.

I/O Failure 122 I/O was detected, but failed the 
powerup sequence. 
I/O Board is separate in Standard 
& integral in Vector Control.

Replace I/O Board (Standard 
Control) or Main Control Board 
(Vector Control).

I/O Mismatch 120 I/O board configuration not the 
same from last time drive was 
powered up.

Verify configuration.

Input Phase Loss 17 The DC bus ripple has exceeded 
a preset level.

Check incoming power for a missing 
phase/blown fuse.

IR Volts Range 77 “Calculate” is the autotune default 
and the value determined by the 
autotune procedure for IR Drop 
Volts is not in the range of 
acceptable values.

Re-enter motor nameplate data.

IXo VoltageRange 87 Voltage calculated for motor 
inductive impedance exceeds 
25% of [Motor NP Volts].

1. Check for proper motor sizing.
2. Check for correct programming of 

[Motor NP Volts], parameter 41.
3. Additional output impedance may 

be required.
Load Loss 15 Drive output torque current is 

below [Load Loss Level] for a time 
period greater than [Load Loss 
time].

1. Verify connections between motor 
and load.

2. Verify level and time 
requirements.

Motor Overload 7 ➀ 
➂

Internal electronic overload trip.
Enable/Disable with [Fault Config 
1] on page 3-46.

An excessive motor load exists. 
Reduce load so drive output current 
does not exceed the current set by 
[Motor NP FLA].

Motor Thermistor 16 Thermistor output is out of range. 1. Verify that thermistor is 
connected.

2. Motor is overheated. Reduce 
load.

NVS I/O 
Checksum

109 EEprom checksum error. 1. Cycle power and repeat function. 
2. Replace Main Control Board.

NVS I/O Failure 110 EEprom I/O error. 1. Cycle power and repeat function. 
2. Replace Main Control Board.

Fault No
.

Ty
pe

(1
)

Description Action

Standard
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Troubleshooting 4-7

Output PhaseLoss 21 Current in one or more phases 
has been lost or remains below a 
preset level.

Check the drive and motor wiring. 
Check for phase-to-phase continuity 
at the motor terminals. Check for 
disconnected motor leads.

OverSpeed Limit 25 ➀ Functions such as Slip 
Compensation or Bus Regulation 
have attempted to add an output 
frequency adjustment greater 
than that programmed in 
[Overspeed Limit].

Remove excessive load or 
overhauling conditions or increase 
[Overspeed Limit].

OverVoltage 5 ➀ DC bus voltage exceeded 
maximum value.

Monitor the AC line for high line 
voltage or transient conditions. Bus 
overvoltage can also be caused by 
motor regeneration. Extend the decel 
time or install dynamic brake option.

Parameter 
Chksum

100 ➁ The checksum read from the 
board does not match the 
checksum calculated.

1. Restore defaults.
2. Reload User Set if used.

Params Defaulted 48 The drive was commanded to 
write default values to EEPROM.

1. Clear the fault or cycle power to 
the drive.

2. Program the drive parameters as 
needed.

Phase U to Grnd 38 A phase to ground fault has been 
detected between the drive and 
motor in this phase.

1. Check the wiring between the 
drive and motor.

2. Check motor for grounded phase.
3. Replace drive.

Phase V to Grnd 39

Phase W to Grnd 40

Phase UV Short 41 Excessive current has been 
detected between these two 
output terminals.

1. Check the motor and drive output 
terminal wiring for a shorted 
condition.

2. Replace drive.

Phase VW Short 42

Phase UW Short 43

Port 1-5 DPI Loss 81- 
85

➁ DPI port stopped communicating.
A SCANport device was 
connected to a drive operating 
DPI devices at 500k baud.

1. If adapter was not intentionally 
disconnected, check wiring to the 
port. Replace wiring, port 
expander, adapters, Main Control 
Board or complete drive as 
required.

2. Check HIM connection.
3. If an adapter was intentionally 

disconnected and the [Logic 
Mask] bit for that adapter is set to 
“1”, this fault will occur. To disable 
this fault, set the [Logic Mask] bit 
for the adapter to “0.”

Port 1-5 Adapter 71- 
75

The communications card has a 
fault.

1. Check DPI device event queue 
and corresponding fault 
information for the device.

Fault No
.

Ty
pe

(1
)

Description Action
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Power Loss 3 ➀ 
➂

DC bus voltage remained below 
85% of nominal for longer than 
[Power Loss Time]. Enable/
Disable with [Fault Config 1] on 
page 3-46.

Monitor the incoming AC line for low 
voltage or line power interruption.

Power Unit 70 One or more of the output 
transistors were operating in the 
active region instead of 
desaturation. This can be caused 
by excessive transistor current or 
insufficient base drive voltage.

1. Check for damaged output 
transistors.

2. Replace drive.

Pulse In Loss 92 Z Channel is selected as a pulse 
input and no signal is present. 

1. Check wiring.
2. Replace pulse generator.

Pwr Brd Chksum1 104 The checksum read from the 
EEPROM does not match the 
checksum calculated from the 
EEPROM data.

Clear the fault or cycle power to the 
drive.

Pwr Brd Chksum2 105 ➁ The checksum read from the 
board does not match the 
checksum calculated.

1. Cycle power to the drive.
2. If problem persists, replace drive.

Replaced MCB-PB 107 ➁ Main Control Board was replaced 
and parameters were not 
programmed.

1. Restore defaults.
2. Reprogram parameters.

Shear Pin 63 ➂ Programmed [Current Lmt Val] 
has been exceeded. Enable/
Disable with [Fault Config 1] on 
page 3-46.

Check load requirements and 
[Current Lmt Val] setting.

Software Fault 88 Microprocessor handshake error. Replace Main Control Board.
Software Fault 89 Microprocessor handshake error. Replace Main Control Board.
SW OverCurrent 36 ➀ Drive output current has 

exceeded the 1ms current rating. 
This rating is greater than the 3 
second current rating and less 
than the hardware overcurrent 
fault level. It is typically 200- 250% 
of the drive continuous rating

Check for excess load, improper DC 
boost setting. DC brake volts set too 
high.

TorqPrv Spd Band 20 Difference between [Commanded 
Speed] and [Encoder Speed] has 
exceeded the level set in [Spd 
Dev Band] for a time period 
greater than [Spd Band Integrat].

1. Check wiring between drive and 
motor.

2. Check release of mechanical 
brake.

Trnsistr OvrTemp 9 ➀ Output transistors have exceeded 
their maximum operating 
temperature.

1. Verify that maximum ambient 
temperature has not been 
exceeded.

2. Check fan.
3. Check for excess load.

Fault No
.

Ty
pe

(1
)

Description Action
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Troubleshooting 4-9

Table 4.B   Fault Cross Reference

Alarms are automatically cleared when the condition that caused the 
alarm is no longer present.

UnderVoltage 4 ➀ 
➂

DC bus voltage fell below the 
minimum value of 407V DC at 
400/480V input or 204V DC at 
200/240V input. Enable/Disable 
with [Fault Config 1] (page 3-46).

Monitor the incoming AC line for low 
voltage or power interruption.

UserSet1 Chksum 101 ➁ The checksum read from the user 
set does not match the checksum 
calculated.

Re-save user set.

UserSet2 Chksum 102 ➁
UserSet3 Chksum 103 ➁

(1) See page 4-1 for a description of fault types.

Fault No
.

Ty
pe

(1
)

Description Action

No.(1) Fault No. (1) Fault No. (1) Fault
2 Auxiliary Input 39 Phase V to Grnd 87 IXo VoltageRange
3 Power Loss 40 Phase W to Grnd 88 Software Fault
4 UnderVoltage 41 Phase UV Short 89 Software Fault
5 OverVoltage 42 Phase VW Short 90 Encoder Quad Err
7 Motor Overload 43 Phase UW Short 91 Encoder Loss
8 Heatsink OvrTemp 48 Params Defaulted 92 Pulse In Loss
9 Trnsistr OvrTemp 49 Drive Powerup 93 Hardware Fault
12 HW OverCurrent 51 Flt QueueCleared 100 Parameter Chksum
13 Ground Fault 52 Faults Cleared 101-103 UserSet Chksum
15 Load Loss 55 Cntl Bd Overtemp 104 Pwr Brd Chksum1
16 Motor Thermistor 63 Shear Pin 105 Pwr Brd Chksum2
17 Input Phase Loss 64 Drive OverLoad 106 Incompat MCB-PB
20 TorqPrv Spd Band 69 DB Resistance 107 Replaced MCB-PB
21 Output PhaseLoss 70 Power Unit 108 Anlg Cal Chksum
24 Decel Inhibit 71- 75 Port 1-5 Adapter 120 I/O Mismatch
25 OverSpeed Limit 77 IR Volts Range 121 I/O Comm Loss
29 Analog In Loss 78 FluxAmpsRef Rang 122 I/O Failure
33 Auto Rstrt Tries 79 Excessive Load 130 Hardware Fault
36 SW OverCurrent 80 AutoTune Aborted 131 Hardware Fault
38 Phase U to Grnd 81- 85 Port 1-5 DPI Loss

(1) Fault numbers not listed are reserved for future use.

Clearing Alarms
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4-10 Troubleshooting

Table 4.C   Alarm Descriptions and Actions

Alarm Descriptions

Alarm No
.

Ty
pe

(1
)

Description
Analog In 
Loss

5 ➀ An analog input is configured for “Alarm” on signal loss and signal loss has 
occurred.

Bipolar 
Conflict

20 ➁ Parameter 190 [Direction Mode] is set to “Bipolar” or “Reverse Dis” and one 
or more of the following digital input functions is configured: “Fwd/Reverse,” 
“Run Forward,” “Run Reverse,” “Jog Forward” or “Jog Reverse.”

Brake Slipped 32 ➁ Encoder movement has exceeded the level in [BrkSlipCount] after the brake 
was set.

Decel Inhibt 10 ➀ Drive is being inhibited from decelerating.

Dig In 
ConflictA

17 ➁ Digital input functions are in conflict. Combinations marked with a “ ” will 
cause an alarm.

Dig In 
ConflictB

18 ➁ A digital Start input has been configured without a Stop input or other 
functions are in conflict. Combinations that conflict are marked with a “ ” 
and will cause an alarm.

Dig In 
ConflictC

19 ➁ More than one physical input has been configured to the same input function. 
Multiple configurations are not allowed for the following input functions.
Forward/Reverse Run Reverse Bus Regulation Mode B
Speed Select 1 Jog Forward Acc2 / Dec2
Speed Select 2 Jog Reverse Accel 2
Speed Select 3 Run Decel 2
Run Forward Stop Mode B

Drive OL 
Level 1

8 ➀ The calculated IGBT temperature requires a reduction in PWM frequency. If 
[Drive OL Mode] is disabled and the load is not reduced, an overload fault will 
eventually occur.

* Jog 1 and Jog 2 with Vector Control Option
Acc2/Dec2 Accel 2 Decel 2 Jog* Jog Fwd Jog Rev Fwd/Rev

Acc2 / Dec2

Accel 2

Decel 2

Jog*

Jog Fwd

Jog Rev

Fwd/Rev

* Jog 1 and Jog 2 with Vector Control Option

Start
Stop-
CF Run Run Fwd Run Rev Jog* Jog Fwd Jog Rev

Fwd/
Rev

Start

Stop-CF

Run

Run Fwd

Run Rev

Jog*

Jog Fwd

Jog Rev

Fwd/Rev
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Troubleshooting 4-11

Drive OL 
Level 2

9 ➀ The calculated IGBT temperature requires a reduction in Current Limit. If 
[Drive OL Mode] is disabled and the load is not reduced, an overload fault will 
eventually occur.

FluxAmpsRef 
Rang

26 ➁ The calculated or measured Flux Amps value is not within the expected 
range. Verify motor data and rerun motor tests.

Ground Warn 15 ➀ Ground current has exceeded the level set in [Gnd Warn Level].

In Phase 
Loss

13 ➀ The DC bus ripple has exceeded the level in [Phase Loss Level].

IntDBRes 
OvrHeat

6 ➀ The drive has temporarily disabled the DB regulator because the resistor 
temperature has exceeded a predetermined value.

IR Volts 
Range

25 ➁ The drive auto tuning default is “Calculate” and the value calculated for IR 
Drop Volts is not in the range of acceptable values. This alarm should clear 
when all motor nameplate data is properly entered.

Ixo Vlt Rang 28 ➁ Motor leakage inductance is out of range.

Load Loss 14 Output torque current is below [Load Loss Level] for a time period greater 
than [Load Loss time].

MaxFreq 
Conflict

23 ➁ The sum of [Maximum Speed] and [Overspeed Limit] exceeds [Maximum 
Freq]. Raise [Maximum Freq] or lower [Maximum Speed] and/or [Overspeed 
Limit] so that the sum is less than or equal to [Maximum Freq].

Motor 
Thermistor

12 The value at the thermistor terminals has been exceeded.

Motor Type 
Cflct

21 ➁ [Motor Type] has been set to “Synchr Reluc” or “Synchr PM” and one or more 
of the following exist:

[Torque Perf Mode] = “Sensrls Vect,” “SV Economize” or “Fan/Pmp V/Hz.”
[Flux Up Time] is greater than 0.0 Secs.
[Speed Mode] is set to “Slip Comp.”
[Autotune] = “Static Tune” or “Rotate Tune.”

NP Hz 
Conflict

22 ➁ Fan/pump mode is selected in [Torq Perf Mode] and the ratio of [Motor NP 
Hertz] to [Maximum Freq] is greater than 26.

Power Loss 3 ➀ Drive has sensed a power line loss.

Precharge 
Active

1 ➀ Drive is in the initial DC bus precharge state.

PTC Conflict 31 ➁ PTC is enabled for Analog In 1, which is configured as a 0-20 mA current 
source in [Anlg In Config].

Sleep Config 29 ➁ Sleep/Wake configuration error. With [Sleep-Wake Mode] = “Direct,” possible 
causes include: drive is stopped and [Wake Level] < [Sleep Level]. “Stop=CF,” 
“Run,” “Run Forward,” or “Run Reverse.” is not configured in [Digital Inx Sel].

Speed Ref 
Cflct

27 ➁ [Speed Ref x Sel] or [PI Reference Sel] is set to “Reserved”.

Start At 
PowerUp

4 ➀ [Start At PowerUp] is enabled. Drive may start at any time within 10 seconds 
of drive powerup.

Alarm No
.

Ty
pe

(1
)

Description
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4-12 Troubleshooting

Table 4.D   Alarm Cross Reference

TB Man Ref 
Cflct

30 ➁ Occurs when:
“Auto/Manual” is selected (default) for [Digital In3 Sel], parameter 363

and 
[TB Man Ref Sel], parameter 96 has been reprogrammed.

No other use for the selected analog input may be programmed. 

Example: If [TB Man Ref Sel] is reprogrammed to “Analog In 2,” all of the 
factory default uses for “Analog In 2” must be reprogramed (such as 
parameters 90, 117, 128 and 179). See also Auto/Manual Examples on 
page 1-23.

To correct:
Verify/reprogram the parameters that reference an analog input

or
Reprogram [Digital In3] to another function or “Unused.”

TorqProve 
Cflct

49 ➁ When [TorqProve Cnfg] is enabled, [Motor Cntl Sel], [Feedback Select] and 
[Motor Fdbk Type] must be properly set (refer to page C-4).

UnderVoltage 2 ➀ The bus voltage has dropped below a predetermined value.

VHz Neg Slope 24 ➁ [Torq Perf Mode] = “Custom V/Hz” & the V/Hz slope is negative.

Waking 11 ➀ The Wake timer is counting toward a value that will start the drive.

(1) See page 4-1 for a description of alarm types.

Alarm No
.

Ty
pe

(1
)

Description

Vector

No. (1) Alarm No. (1) Alarm No. (1) Alarm
1 Precharge Active 13 In Phase Loss 25 IR Volts Range
2 UnderVoltage 14 Load Loss 26 FluxAmpsRef Rang
3 Power Loss 15 Ground Warn 27 Speed Ref Cflct
4 Start At PowerUp 17 Dig In ConflictA 28 Ixo Vlt Rang
5 Analog in Loss 18 Dig In ConflictB 29 Sleep Config
6 IntDBRes OvrHeat 19 Dig In ConflictC 30 TB Man Ref Cflct
8 Drive OL Level 1 20 Bipolar Conflict 31 PTC Conflict
9 Drive OL Level 2 21 Motor Type Cflct 32 Brake Slipped
10 Decel Inhibt 22 NP Hz Conflict 49 Torq Prove Cflct
11 Waking 23 MaxFreq Conflict
12 Motor Thermistor 24 VHz Neg Slope

(1) Alarm numbers not listed are reserved for future use.
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Troubleshooting 4-13

Drive does not Start from Start or Run Inputs wired to the terminal block.

Drive does not Start from HIM.

Drive does not respond to changes in speed command.

Common Symptoms and Corrective Actions

Cause(s) Indication Corrective Action
Drive is Faulted Flashing red 

status light
Clear fault.

Press Stop
Cycle power
Set [Fault Clear] to 1 (See 
page 3-46)
“Clear Faults” on the HIM 
Diagnostic menu.

Incorrect input wiring. See pages 1-20 & 
1-21 for wiring examples.

2 wire control requires Run, Run 
Forward, Run Reverse or Jog input. 
3 wire control requires Start and Stop 
inputs.
Jumper from terminal 25 to 26 is 
required.

None Wire inputs correctly and/or install 
jumper.

Incorrect digital input programming.
Mutually exclusive choices have been 
made (i.e., Jog and Jog Forward).
2 wire and 3 wire programming may be 
conflicting.
Exclusive functions (i.e, direction control) 
may have multiple inputs configured.
Stop is factory default and is not wired.

None Program [Digital Inx Sel] for correct 
inputs. (See page 3-57)
Start or Run programming may be 
missing.

Flashing yellow 
status light and 
“DigIn CflctB” 
indication on 
LCD HIM.
[Drive Status 2] 
shows type 2 
alarm(s).

Program [Digital Inx Sel] to resolve 
conflicts. (See page 3-57)
Remove multiple selections for the 
same function.
Install stop button to apply a signal at 
stop terminal.

Cause(s) Indication Corrective Action
Drive is programmed for 2 wire 
control. HIM Start button is 
disabled for 2 wire control.

None If 2 wire control is required, no action needed.
If 3 wire control is required, program [Digital 
Inx Sel] for correct inputs. (See page 3-57)

Cause(s) Indication Corrective Action
No value is coming from the source 
of the command.

LCD HIM Status 
Line indicates 
“At Speed” and 
output is 0 Hz.

1. If the source is an analog input, check 
wiring and use a meter to check for 
presence of signal.

2. Check [Commanded Freq] for correct 
source. (See page 3-12)
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4-14 Troubleshooting

Motor and/or drive will not accelerate to commanded speed.

Motor operation is unstable.

Drive will not reverse motor direction.

Incorrect reference source has 
been programmed.

None 3. Check [Speed Ref Source] for the source of 
the speed reference. (See page 3-42)

4. Reprogram [Speed Ref A Sel] for correct 
source. (See page 3-24)

Incorrect Reference source is 
being selected via remote device or 
digital inputs.

None 5. Check [Drive Status 1], page 3-41, bits 12 
and 13 for unexpected source selections. 

6. Check [Dig In Status], page 3-43 to see if 
inputs are selecting an alternate source.

7. Reprogram digital inputs to correct “Speed 
Sel x” option. (See page 3-57)

Cause(s) Indication Corrective Action

Cause(s) Indication Corrective Action
Acceleration time is excessive. None Reprogram [Accel Time x]. (See page 3-31)
Excess load or short acceleration 
times force the drive into current 
limit, slowing or stopping 
acceleration.

None Check [Drive Status 2], bit 10 to see if the drive 
is in Current Limit. (See page 3-41)
Remove excess load or reprogram [Accel Time 
x].(See page 3-31)

Speed command source or value is 
not as expected.

None Check for the proper Speed Command using 
Steps 1 through 7 above.

Programming is preventing the 
drive output from exceeding limiting 
values.

None Check [Maximum Speed] (See page 3-22) and 
[Maximum Freq] (See page 3-16) to assure 
that speed is not limited by programming.

Cause(s) Indication Corrective Action
Motor data was incorrectly entered 
or Autotune was not performed.

None 1. Correctly enter motor nameplate data.
2. Perform “Static” or “Rotate” Autotune 

procedure. (Param #061, page 3-17)

Cause(s) Indication Corrective Action
Digital input is not selected for 
reversing control.

None Check [Digital Inx Sel], page 3-57. Choose 
correct input and program for reversing mode.

Digital input is incorrectly wired. None Check input wiring. (See page 1-15)
Direction mode parameter is 
incorrectly programmed.

None Reprogram [Direction Mode], page 3-38 for 
analog “Bipolar” or digital “Unipolar” control. 

Motor wiring is improperly phased 
for reverse.

None Switch two motor leads.

A bipolar analog speed command 
input is incorrectly wired or signal is 
absent.

None 1. Use meter to check that an analog input 
voltage is present.

2. Check wiring. (See page 1-15)
Positive voltage commands forward direction. 
Negative voltage commands reverse direction.
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Troubleshooting 4-15

Stopping the drive results in a Decel Inhibit fault.

Cause(s) Indication Corrective Action
The bus regulation feature is 
enabled and is halting deceleration 
due to excessive bus voltage. 
Excess bus voltage is normally due 
to excessive regenerated energy or 
unstable AC line input voltages.
Internal timer has halted drive 
operation.

Decel Inhibit fault 
screen.
LCD Status Line 
indicates 
“Faulted”.

1. See Attention statement on page P-4.
2. Reprogram parameters 161/162 to 

eliminate any “Adjust Freq” selection.
3. Disable bus regulation (parameters 161 & 

162) and add a dynamic brake.
4. Correct AC input line instability or add an 

isolation transformer.
5. Reset drive.
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4-16 Troubleshooting

Select testpoint with [Testpoint x Sel], parameters 234/236. Values can 
be viewed with [Testpoint x Data], parameters 235/237.

Testpoint Codes and Functions

No.(1)

(1) Enter in [Testpoint x Sel].

Description Units
Values
Minimum Maximum Default

01 DPI Error Status 1 0 255 0
02 Heatsink Temp 0.1 degC –100.0 100.0 0
03 Active Cur Limit 1 0 32767 0
04 Active PWM Freq 1 Hz 2 10 4
05 Life MegaWatt Hr(2)

(2) Use the equation below to calculate total Lifetime MegaWatt Hours.

0.0001 MWh 0 214748.3647 0
06 Life Run Time 0.0001 Hrs 0 214748.3647 0
07 Life Pwr Up Time 0.0001 Hrs 0 214748.3647 0
08 Life Pwr Cycles 1 0 4294967295 0
09 Life MW-HR Fract (2) 1 0 4294967295 0
10 MW-HR Frac Unit (2) 1 0 4294967295 0
11 MCB Life Time 0.0001 Hrs 0 214748.3647 0
12 Raw Analog In 1 1 0 0
13 Raw Analog In 2 1 0 0
16 CS Msg Rx Cnt 1 0 65535 0
17 CS Msg Tx Cnt 1 0 65535 0
18 CS Timeout Cnt 1 0 255 0
19 CS Msg Bad Cnt 1 0 255 0
22 PC Msg Rx Cnt 1 0 65535 0
23 PC Msg Tx Cnt 1 0 65535 0
24-29 PC1-6 Timeout Cnt 1 0 255 0
30 CAN BusOff Cnt 1 0 65535 0
31 No. of Analog Inputs 1 0 x 0
32 Raw Temperature 1 0 65535 0
33 MTO Norm Mtr Amp 0.1 Amps 0 65535 0
34 DTO-Cmd Frequency 1 0 420 0
35 DTO-Cmd Cur Lim 0.1 0 0
36 DTO-Cmd DC Hold 1 0 32767 0
37 Control Bd Temp 0.1 0.0 60.0 0.0

Value of Code 9
Value of Code 10
--------------------------------- 0.1 Value of Code 5+ Total Lifetime MegaWatt Hours=
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Appendix A

Supplemental Drive Information

For information on . . See page . .
Specifications A-1
Communication Configurations A-4
Output Devices A-7
Drive, Fuse & Circuit Breaker Ratings A-7
Dimensions A-15
Frame Cross Reference A-22

Specifications

Category Specification
Agency 
Certification

Listed to UL508C and CAN/CSA-C2.2 No. 14-M91.

Marked for all applicable European Directives(1)

EMC Directive (89/336/EEC)
EN 61800-3 Adjustable Speed electrical power drive systems

Low Voltage Directive (73/23/EEC)
EN 50178 Electronic Equipment for use in Power Installations

Certified to AS/NZS, 1997 Group 1, Class A.

The drive is also designed to meet the following specifications:
NFPA 70 - US National Electrical Code
NEMA ICS 3.1 - Safety standards for Construction and Guide for Selection, Installation and

Operation of Adjustable Speed Drive Systems.
IEC 146 - International Electrical Code.

(1) Applied noise impulses may be counted in addition to the standard pulse train causing erroneously 
high [Pulse Freq] readings.

Category Specification
Protection Drive 200-208V 240V 380/400 480V 600V 690V 

AC Input Overvoltage Trip: 247VAC 285VAC 475VAC 570VAC 690VAC
AC Input Undervoltage Trip: 120VAC 138VAC 233VAC 280VAC 345VAC
Bus Overvoltage Trip: 405VDC 405VDC 810VDC 810VDC 1013VDC
Bus Undervoltage Shutoff/Fault: 153VDC 153VDC 305VDC 305VDC 381VDC
Nominal Bus Voltage: 281VDC 324VDC 540VDC 648VDC 810VDC
All Drives
Heat Sink Thermistor: Monitored by microprocessor overtemp trip
Drive Overcurrent Trip

Software Overcurrent Trip:
Hardware Overcurrent Trip:

200% of rated current (typical)
220-300% of rated current (dependent on drive rating)

Line transients: up to 6000 volts peak per IEEE C62.41-1991

Uc USL®

N223
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A-2 Supplemental Drive Information

Protection
(continued)

Control Logic Noise Immunity: Showering arc transients up to 1500V peak
Power Ride-Thru: 15 milliseconds at full load
Logic Control Ride-Thru: 0.5 seconds minimum, 2 seconds typical
Ground Fault Trip: Phase-to-ground on drive output
Short Circuit Trip: Phase-to-phase on drive output

Environment Altitude: 1000 m (3300 ft) max. without derating
Maximum Surrounding Air 
Temperature without Derating:

IP20, NEMA Type 1: 0 to 50 degrees C (32 to 122 degrees F), typical. See pages A-8 
through A-13 for exceptions.

Storage Temperature (all const.): –40 to 70 degrees C (–40 to 158 degrees F)
Atmosphere: Important: Drive must not be installed in an area where the 

ambient atmosphere contains volatile or corrosive gas, vapors or 
dust. If the drive is not going to be installed for a period of time, it 
must be stored in an area where it will not be exposed to a 
corrosive atmosphere.

Relative Humidity: 5 to 95% non-condensing
Shock: 15G peak for 11ms duration ( 1.0 ms)
Vibration: 0.152 mm (0.006 in.) displacement, 1G peak
Sound:

Frame
Fan 
Speed

Sound 
Level

Note: Sound pressure level is 
measured at 2 meters.

0 30 CFM 58 dB
1 30 CFM 59 dB
2 50 CFM 57 dB
3 120 CFM 61 dB
4 190 CFM 59 dB
5 200 CFM 71 dB
6 300 CFM 72 dB

Electrical Voltage Tolerance: See page C-24 for full power and operating range.
Frequency Tolerance: 47-63 Hz.
Input Phases: Three-phase input provides full rating for all drives. Single-phase 

operation provides 50% of rated current.
Displacement Power Factor: 0.98 across entire speed range.
Efficiency: 97.5% at rated amps, nominal line volts.
Maximum Short Circuit Rating: 200,000 Amps symmetrical.
Actual Short Circuit Rating: Determined by AIC rating of installed fuse/circuit breaker.

Control Method: Sine coded PWM with programmable carrier frequency. Ratings 
apply to all drives (refer to the Derating Guidelines in the 
PowerFlex Reference Manual). The drive can be supplied as 6 
pulse or 12 pulse in a configured package.

Carrier Frequency: 2, 4, 8 & 10 kHz. Drive rating based on 4 kHz (see pages A-8 
through A-13 for exceptions).

Output Voltage Range: 0 to rated motor voltage 
Output Frequency Range: Standard Control – 0 to 400 Hz., Vector Control – 0 to 420 Hz
Frequency Accuracy

Digital Input:
Analog Input:

Within 0.01% of set output frequency.
Within 0.4% of maximum output frequency.

Category Specification
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Supplemental Drive Information A-3

Control
(continued)

Frequency Control: Speed Regulation - w/Slip Compensation 
(Volts per Hertz Mode)

0.5% of base speed across 40:1
speed range

40:1 operating range
10 rad/sec bandwidth

Speed Regulation - w/Slip Compensation
(Sensorless Vector Mode)

0.5% of base speed across 80:1 
speed range

80:1 operating range
20 rad/sec bandwidth

Speed Regulation - w/Feedback
(Sensorless Vector Mode)

0.1% of base speed across 80:1 
speed range

80:1 operating range
20 rad/sec bandwidth

Speed Control: Speed Regulation - w/o Feedback
(Vector Control Mode)

0.1% of base speed across 120:1
speed range

120:1 operating range
50 rad/sec bandwidth

Speed Regulation - w/Feedback
(Vector Control Mode)

0.001% of base speed across 120:1
speed range

1000:1 operating range
250 rad/sec bandwidth

Torque Regulation: Torque Regulation - w/o Feedback
10%, 600 rad/sec bandwidth

Torque Regulation - w/Feedback
5%, 2500 rad/sec bandwidth

Selectable Motor Control: Sensorless Vector with full tuning. Standard V/Hz with full custom 
capability. PF700 adds Vector Control.

Stop Modes: Multiple programmable stop modes including - Ramp, Coast, 
DC-Brake, Ramp-to-Hold and S-curve.

Accel/Decel: Two independently programmable accel and decel times. Each 
time may be programmed from 0 - 3600 seconds in 0.1 second 
increments.

Intermittent Overload: 110% Overload capability for up to 1 minute
150% Overload capability for up to 3 seconds 

Current Limit Capability: Proactive Current Limit programmable from 20 to 160% of rated 
output current. Independently programmable proportional and 
integral gain.

Electronic Motor Overload 
Protection:

Class 10 protection with speed sensitive response. Investigated 
by U.L. to comply with N.E.C. Article 430. U.L. File E59272, 
volume 12.

Encoder Type: Incremental, dual channel
Supply: 12V, 250 mA. 12V, 10 mA minimum inputs isolated with differential 

transmitter, 250 kHz maximum.
Quadrature: 90  27 degrees at 25 degrees C.
Duty Cycle: 50%, +10%
Requirements: Encoders must be line driver type, quadrature (dual channel) or 

pulse (single channel), 8-15V DC output, single-ended or 
differential and capable of supplying a minimum of 10 mA per 
channel. Maximum input frequency is 250 kHz. The Encoder 
Interface Board accepts 12V DC square-wave with a minimum 
high state voltage of 7.0V DC (12 volt encoder). Maximum low 
state voltage is 0.4V DC.

Category Specification

Standard

Vector

Standard

Vector

Vector

Vector

Vector

Vector

Vector
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A-4 Supplemental Drive Information

Typical Programmable Controller Configurations

Important: If block transfers are programmed to continuously write 
information to the drive, care must be taken to properly 
format the block transfer. If attribute 10 is selected for the 
block transfer, values will be written only to RAM and will 
not be saved by the drive. This is the preferred attribute for 
continuous transfers. If attribute 9 is selected, each program 
scan will complete a write to the drives non-volatile 
memory (EEprom). Since the EEprom has a fixed number 
of allowed writes, continuous block transfers will quickly 
damage the EEprom. Do Not assign attribute 9 to 
continuous block transfers. Refer to the individual 
communications adapter User Manual for additional 
details.

Communication Configurations
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Supplemental Drive Information A-5

Logic Command/Status Words

Figure A.1   Logic Command Word

Logic Bits
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Command Description

x Stop(1) 0 = Not Stop
1 = Stop

x Start (1)(2) 0 = Not Start
1 = Start

x Jog 0 = Not Jog
1 = Jog

x Clear 
Faults

0 = Not Clear Faults
1 = Clear Faults

x x Direction 00 = No Command
01 = Forward Command
10 = Reverse Command
11 = Hold Present Direction 

x Local 
Control

0 = No Local Control
1 = Local Control

x MOP 
Increment

0 = Not Increment
1 = Increment

x x Accel Rate 00 = No Command
01 = Use Accel Time 1
10 = Use Accel Time 2
11 = Use Present Time

x x Decel Rate 00 = No Command
01 = Use Decel Time 1
10 = Use Decel Time 2 
11 = Use Present Time

x x x Reference 
Select (3)

000 = No Command
001 = Ref. 1 (Ref A Select)
010 = Ref. 2 (Ref B Select)
011 = Ref. 3 (Preset 3)
100 = Ref. 4 (Preset 4)
101 = Ref. 5 (Preset 5)
110 = Ref. 6 (Preset 6)
111 = Ref. 7 (Preset 7)

x MOP 
Decrement

0 = Not Decrement
1 = Decrement

(1) A “0 = Not Stop” condition (logic 0) must first be present before a “1 = Start” condition will 
start the drive. The Start command acts as a momentary Start command. A “1” will start the 
drive, but returning to “0” will not stop the drive.

(2) This Start will not function if a digital input (parameters 361-366) is programmed for 2-Wire 
Control (option 7, 8 or 9).

(3) This Reference Select will not function if a digital input (parameters 361-366) is programmed 
for “Speed Sel 1, 2 or 3” (option 15, 16 or 17). Note that Reference Selection is “Exclusive 
Ownership” see [Reference Owner] on page 3-52.
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A-6 Supplemental Drive Information

Figure A.2   Logic Status Word

Logic Bits
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Status Description

x Ready 0 = Not Ready
1 = Ready

x Active 0 = Not Active
1 = Active

x Command 
Direction

0 = Reverse
1 = Forward

x Actual 
Direction

0 = Reverse
1 = Forward

x Accel 0 = Not Accelerating
1 = Accelerating

x Decel 0 = Not Decelerating
1 = Decelerating

x Alarm 0 = No Alarm
1 = Alarm

x Fault 0 = No Fault
1 = Fault

x At Speed 0 = Not At Reference
1 = At Reference

x x x Local 
Control (1)

000 = Port 0 (TB)
001 = Port 1
010 = Port 2
011 = Port 3
100 = Port 4
101 = Port 5
110 = Reserved
111 = No Local

x x x x Reference 
Source

0000 = Ref A Auto
0001 = Ref B Auto
0010 = Preset 2 Auto
0011 = Preset 3 Auto
0100 = Preset 4 Auto
0101 = Preset 5 Auto
0110 = Preset 6 Auto
0111 = Preset 7 Auto
1000 = Term Blk Manual
1001 = DPI 1 Manual
1010 = DPI 2 Manual
1011 = DPI 3 Manual
1100 = DPI 4 Manual
1101 = DPI 5 Manual
1110 = Reserved
1111 = Jog Ref

(1) See “Owners” on page 3-50 for further information.
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Supplemental Drive Information A-7

Common mode cores are internal to the drive. For information on output 
devices such as output contactors, cable terminators and output reactors 
refer to the PowerFlex Reference Manual.

The tables on the following pages provide drive ratings (including 
continuous, 1 minute and 3 second) and recommended AC line input 
fuse and circuit breaker information. Both types of short circuit 
protection are acceptable for UL and IEC requirements. Sizes listed are 
the recommended sizes based on 40 degree C and the U.S. N.E.C. Other 
country, state or local codes may require different ratings. 

Fusing

If fuses are chosen as the desired protection method, refer to the 
recommended types listed below. If available amp ratings do not match 
the tables provided, the closest fuse rating that exceeds the drive rating 
should be chosen.

IEC – BS88 (British Standard) Parts 1 & 2(1), EN60269-1, Parts 1 & 
2, type gG or equivalent should be used.

UL – UL Class CC, T, RK1 or J must be used.

Circuit Breakers

The “non-fuse” listings in the following tables include both circuit 
breakers (inverse time or instantaneous trip) and 140M Self-Protecting 
Motor Starters. If one of these is chosen as the desired protection 
method, the following requirements apply.

IEC and UL – Both types of devices are acceptable for IEC and UL 
installations.

Output Devices

Drive, Fuse & Circuit Breaker Ratings

(1) Typical designations include, but may not be limited to the following; Parts 1 & 2: AC, 
AD, BC, BD, CD, DD, ED, EFS, EF, FF, FG, GF, GG, GH.
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Table A.A   208 Volt AC Input Protection Devices (See page A-13 for Notes)

Drive
Catalog
Number Fr

am
e HP

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min. (1) Max.(2) Min. (1) Max.(2) Max. (8) Max.(8) Available Catalog Numbers - 140 . . . (7)

208 Volt AC Input
20BB2P2 0 0.5 0.33 4 50 1.9 0.7 2.5 2.8 3.8 3 6 3 10 15 3 M-C2E-B25 M-D8E-B25 – –
20BB4P2 0 1 0.75 4 50 3.7 1.3 4.8 5.6 7.0 6 10 6 17.5 15 7 M-C2E-B63 M-D8E-B63 – –
20BB6P8 1 2 1.5 4 50 6.8 2.4 7.8 10.4 13.8 10 15 10 30 30 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BB9P6 1 3 2 4 50 9.5 3.4 11 12.1 17 12 20 12 40 40 15 M-C2E-C16 M-D8E-C16 M-F8E-C16 –
20BB015 1 5 3 4 50 15.7 5.7 17.5 19.3 26.3 20 35 20 70 70 30 M-C2E-C20 M-D8E-C20 M-F8E-C20 –
20BB022 1 7.5 5 4 50 23.0 8.3 25.3 27.8 38 30 50 30 100 100 30 M-C2E-C25 M-D8E-C25 M-F8E-C25 -CMN-2500
20BB028 2 10 7.5 4 50 29.6 10.7 32.2 38 50.6 40 70 40 125 125 50 – – M-F8E-C32 -CMN-4000
20BB042 3 15 10 4 50 44.5 16.0 48.3 53.1 72.5 60 100 60 175 175 70 – – M-F8E-C45 -CMN-6300
20BB052 3 20 15 4 50 51.5 17.1 56 64 86 80 125 80 200 200 100 – – – -CMN-6300
20BB070 4 25 20 4 50 72 25.9 78.2 93 124 90 175 90 300 300 100 – – – -CMN-9000
20BB080 4 30 25 4 50 84.7 30.5 92 117 156 110 200 110 350 350 150 – – – -CMN-9000
20BB104 5 40 – 4 50 113 40.7 120 132 175 150 250 150 475 350 150 – – – –

– 30 4 50 84.7 30.5 92 138 175 125 200 125 350 300 150 – – – -CMN-9000
20BB130 5 50 – 4 50 122 44.1 130 143 175 175 275 175 500 375 250 – – – –

– 40 4 50 98 35.3 104 156 175 125 225 125 400 300 150 – – – –
20BB154 6 60 – 4 50 167 60.1 177 195 266 225 350 225 500 500 250 – – – –

– 50 4 50 141 50.9 150 225 300 200 300 200 500 450 250 – – – –
20BB192 6 75 – 4 50 208 75.0 221 243 308 300 450 300 600 600 400 – – – –

– 60 4 50 167 60.1 177 266 308 225 350 225 500 500 250 – – – –
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Table A.B   240 Volt AC Input Protection Devices (See page A-13 for Notes)

Drive
Catalog
Number Fr

am
e HP

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min. (1) Max.(2) Min. (1) Max.(2) Max.(8) Max. (8) Available Catalog Numbers - 140 . . . (7)

240 Volt AC Input
20BB2P2 0 0.5 0.33 4 50 1.7 0.7 2.2 2.4 3.3 3 6 3 10 15 3 M-C2E-B25 M-D8E-B25 – –
20BB4P2 0 1 0.75 4 50 3.3 1.4 4.2 4.8 6.4 5 8 5 15 15 7 M-C2E-B63 M-D8E-B63 – –
20BB6P8 1 2 1.5 4 50 5.9 2.4 6.8 9 12 10 15 10 25 25 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BB9P6 1 3 2 4 50 8.3 3.4 9.6 10.6 14.4 12 20 12 35 35 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BB015 1 5 3 4 50 13.7 5.7 15.3 16.8 23 20 30 20 60 60 30 M-C2E-C16 M-D8E-C16 M-F8E-C16 –
20BB022 1 7.5 5 4 50 19.9 8.3 22 24.2 33 25 50 25 80 80 30 M-C2E-C25 M-D8E-C25 M-F8E-C25 -CMN-2500
20BB028 2 10 7.5 4 50 25.7 10.7 28 33 44 35 60 35 100 100 50 – – M-F8E-C32 -CMN-4000
20BB042 3 15 10 4 50 38.5 16.0 42 46.2 63 50 90 50 150 150 50 – – M-F8E-C45 -CMN-6300
20BB052 3 20 15 4 50 47.7 19.8 52 63 80 60 100 60 200 200 100 – – – -CMN-6300
20BB070 4 25 20 4 50 64.2 26.7 70 78 105 90 150 90 275 275 100 – – – -CMN-9000
20BB080 4 30 25 4 50 73.2 30.5 80 105 140 100 180 100 300 300 100 – – – -CMN-9000
20BB104 5 40 – 4 50 98 40.6 104 115 175 125 225 125 400 300 150 – – – –

– 30 4 50 73 30.5 80 120 160 100 175 100 300 300 100 – – – -CMN-9000
20BB130 5 50 – 4 50 122 50.7 130 143 175 175 275 175 500 375 250 – – – –

– 40 4 50 98 40.6 104 156 175 125 225 125 400 300 150 – – – –
20BB154 6 60 – 4 50 145 60.1 154 169 231 200 300 200 600 450 250 – – – –

– 50 4 50 122 50.7 130 195 260 175 275 175 500 375 250 – – – –
20BB192 6 75 – 4 50 180 74.9 192 211 288 225 400 225 600 575 250 – – – –

– 60 4 50 145 60.1 154 231 308 200 300 200 600 450 250 – – – –
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Table A.C   400 Volt AC Input Protection Devices (See page A-13 for Notes)

Drive
Catalog
Number Fr

am
e kW

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min. (1) Max.(2) Min. (1) Max. (2) Max.(8) Max.(8) Available Catalog Numbers - 140 . . . (7)

400 Volt AC Input
20BC1P3 0 0.37 0.25 4 50 1.1 0.77 1.3 1.4 1.9 3 3 3 6 15 3 M-C2E-B16  –  –  –
20BC2P1 0 0.75 0.55 4 50 1.8 1.3 2.1 2.4 3.2 3 6 3 8 15 3 M-C2E-B25 M-D8E-B25  –  –
20BC3P5 0 1.5 0.75 4 50 3.2 2.2 3.5 4.5 6.0 6 7 6 12 15 7 M-C2E-B40 M-D8E-B40  –  –
20BC5P0 0 2.2 1.5 4 50 4.6 3.2 5.0 5.5 7.5 6 10 6 20 20 7 M-C2E-B63 M-D8E-B63  –  –
20BC8P7 0 4 2.2 4 50 7.9 5.5 8.7 9.9 13.2 15 17.5 15 30 30 15 M-C2E-C10 M-D8E-C10 M-F8E-C10  –
20BC011 0 5.5 4 4 50 10.8 7.5 11.5 13 17.4 15 25 15 45 45 15 M-C2E-C16 M-D8E-C16 M-F8E-C16  –
20BC015 1 7.5 5.5 4 50 14.4 10.0 15.4 17.2 23.1 20 30 20 60 60 20 M-C2E-C20 M-D8E-C20 M-F8E-C20  –
20BC022 1 11 7.5 4 50 20.6 14.3 22 24.2 33 30 45 30 80 80 30 M-C2E-C25 M-D8E-C25 M-F8E-C25  –
20BC030 2 15 11 4 50 28.4 19.7 30 33 45 35 60 35 120 120 50  –  – M-F8E-C32  –
20BC037 2 18.5 15 4 50 35.0 24.3 37 45 60 45 80 45 125 125 50  –  – M-F8E-C45  –
20BC043 3 22 18.5 4 50 40.7 28.2 43 56 74 60 90 60 150 150 60  –  –  –  –
20BC056 3 30 22 4 50 53 36.7 56 64 86 70 125 70 200 200 100  –  –  –  –
20BC072 3 37 30 4 50 68.9 47.8 72 84 112 90 150 90 250 250 100  –  –  –  –
20BC085 4 45 – 4 45 81.4 56.4 85 94 128 110 200 110 300 300 150  –  –  –  –

– 37 4 45 68.9 47.8 72 108 144 90 175 90 275 300 100  –  –  –  –
20BC105 5 55 – 4 50 100.5 69.6 105 116 158 125 225 125 400 300 150  –  –  –  –

– 45 4 50 81.4 56.4 85 128 170 110 175 110 300 300 150  –  –  –  –
20BC125 5 55 – 4 50 121.1 83.9 125 138 163 150 275 150 500 375 250  –  –  –  –

– 45 4 50 91.9 63.7 96 144 168 125 200 125 375 375 150  –  –  –  –
20BC140 5 75 – 4 40 136 93.9 140 154 190 200 300 200 400 400 250  –  –  –  –

– 55 4 40 101 69.6 105 157 190 150 225 150 300 300 150  –  –  –  –
20BC170 6 90 – 4 50 164 126 170 187 255 250 375 250 600 500 250  –  –  –  –

– 75 4 50 136 103 140 210 280 200 300 200 550 400 250  –  –  –  –
20BC205 6 110 – 4 40 199 148 205 220 289 250 450 250 600 600 400  –  –  –  –

– 90 4 40 164 126 170 255 313 250 375 250 600 500 250  –  –  –  –
20BC260 6 132 – 2 40 255 177 260 286 390 350 550 350 750 750 400  –  –  –  –

– 110 2 50 199 138 205 308 410 250 450 250 600 600 400  –  –  –  –
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Table A.D   480 Volt AC Input Protection Devices (See page A-13 for Notes)

Drive
Catalog
Number Fr

am
e HP

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min. (1) Max.(2) Min. (1) Max.(2) Max.(8) Max. (8) Available Catalog Numbers - 140 . . . (7)

480 Volt AC Input
20BD1P1 0 0.5 0.33 4 50 0.9 0.7 1.1 1.2 1.6 3 3 3 6 15 3 M-C2E-B16  –  –  –
20BD2P1 0 1 0.75 4 50 1.6 1.4 2.1 2.4 3.2 3 6 3 8 15 3 M-C2E-B25  –  –  –
20BD3P4 0 2 1.5 4 50 2.6 2.2 3.4 4.5 6.0 4 8 4 12 15 7 M-C2E-B40 M-D8E-B40  –  –
20BD5P0 0 3 2 4 50 3.9 3.2 5.0 5.5 7.5 6 10 6 20 20 7 M-C2E-B63 M-D8E-B63  –  –
20BD8P0 0 5 3 4 50 6.9 5.7 8.0 8.8 12 10 15 10 30 30 15 M-C2E-C10 M-D8E-C10 M-F8E-C10  –
20BD011 0 7.5 5 4 50 9.5 7.9 11 12.1 16.5 15 20 15 40 40 15 M-C2E-C16 M-D8E-C16 M-F8E-C16  –
20BD014 1 10 7.5 4 50 12.5 10.4 14 16.5 22 17.5 30 17.5 50 50 20 M-C2E-C16 M-D8E-C16 M-F8E-C16  –
20BD022 1 15 10 4 50 19.9 16.6 22 24.2 33 25 50 25 80 80 30 M-C2E-C25 M-D8E-C25 M-F8E-C25 -CMN-2500
20BD027 2 20 15 4 50 24.8 20.6 27 33 44 35 60 35 100 100 50  –  – M-F8E-C32 -CMN-4000
20BD034 2 25 20 4 50 31.2 25.9 34 40.5 54 40 70 40 125 125 50  –  – M-F8E-C45 -CMN-4000
20BD040 3 30 25 4 50 36.7 30.5 40 51 68 50 90 50 150 150 50  –  – M-F8E-C45 -CMN-4000
20BD052 3 40 30 4 50 47.7 39.7 52 60 80 60 110 60 200 200 70  –  –  – -CMN-6300
20BD065 3 50 40 4 50 59.6 49.6 65 78 104 80 125 80 250 250 100  –  –  – -CMN-9000
20BD077 4 60 – 4 50 72.3 60.1 77 85 116 100 170 100 300 300 100  –  –  – -CMN-9000

– 50 4 50 59.6 49.6 65 98 130 80 125 80 250 250 100  –  –  – -CMN-9000
20BD096 5 75 – 4 50 90.1 74.9 96 106 144 125 200 125 350 350 125  –  –  –  –

– 60 4 50 72.3 60.1 77 116 154 100 170 100 300 300 100  –  –  – -CMN-9000
20BD125 5 100 – 4 50 117 97.6 125 138 163 150 250 150 500 375 150  –  –  –  –

– 75 4 50 90.1 74.9 96 144 168 125 200 125 350 350 125  –  –  –  –
20BD156 6 125 – 4 50 147 122 156 172 234 200 350 200 600 450 250  –  –  –  –

– 100 4 50 131 109 125 188 250 175 250 175 500 375 250  –  –  –  –
20BD180 6 150 – 4 50 169 141 180 198 270 225 400 225 600 500 250  –  –  –  –

– 125 4 50 147 122 156 234 312 200 350 200 600 450 250  –  –  –  –
20BD248 6 200 – 2 40 233 194 248 273 372 300 550 300 700 700 400  –  –  –  –

– 150 2 50 169 141 180 270 360 225 400 225 600 500 250  –  –  –  –
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Table A.E   600 Volt AC Input Protection Devices (See page A-13 for Notes)

Drive
Catalog
Number Fr

am
e HP

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min.(1) Max.(2) Min. (1) Max.(2) Max. (8) Max.(8) Available Catalog Numbers - 140 . . . (7)

600 Volt AC Input
20BE1P7 0 1 0.5 4 50 1.3 1.4 1.7 2 2.6 2 4 2 6 15 3 M-C2E-B16 – – –
20BE2P7 0 2 1 4 50 2.1 2.1 2.7 3.6 4.8 3 6 3 10 15 3 M-C2E-B25 – – –
20BE3P9 0 3 2 4 50 3.0 3.1 3.9 4.3 5.9 6 9 6 15 15 7 M-C2E-B40 M-D8E-B40 – –
20BE6P1 0 5 3 4 50 5.3 5.5 6.1 6.7 9.2 9 12 9 20 20 15 M-C2E-B63 M-D8E-B63 – –
20BE9P0 0 7.5 5 4 50 7.8 8.1 9 9.9 13.5 10 20 10 35 30 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BE011 1 10 7.5 4 50 9.9 10.2 11 13.5 18 15 25 15 40 40 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BE017 1 15 10 4 50 15.4 16.0 17 18.7 25.5 20 40 20 60 50 20 M-C2E-C16 M-D8E-C16 M-F8E-C16 –
20BE022 2 20 15 4 50 20.2 21.0 22 25.5 34 30 50 30 80 80 30 M-C2E-C25 M-D8E-C25 M-F8E-C25 -CMN-2500
20BE027 2 25 20 4 50 24.8 25.7 27 33 44 35 60 35 100 100 50 – – M-F8E-C25 -CMN-2500
20BE032 3 30 25 4 50 29.4 30.5 32 40.5 54 40 70 40 125 125 50 – – M-F8E-C32 -CMN-4000
20BE041 3 40 30 4 50 37.6 39.1 41 48 64 50 90 50 150 150 100 – – M-F8E-C45 -CMN-4000
20BE052 3 50 40 4 50 47.7 49.6 52 61.5 82 60 110 60 200 200 100 – – – -CMN-6300
20BE062 4 60 50 2 50 58.2 60.5 62 78 104 80 125 80 225 225 100 – – – -CMN-6300
20BE077 5 75 – 2 50 72.3 75.1 77 85 116 90 150 90 300 300 100 – – – -CMN-9000

– 60 2 50 58.2 60.5 63 94 126 90 125 90 250 250 100 – – – -CMN-6300
20BE099 5 100 – 2 40 92.9 96.6 99 109 126 125 200 125 375 375 150 – – – –

– 75 2 40 72.3 75.1 77 116 138 100 175 100 300 300 100 – – – -CMN-9000
20BE125 6 125 – 2 50 117 122 125 138 188 150 250 150 375 375 250 – – – –

– 100 2 50 93 96.6 99 149 198 125 200 125 375 375 150 – – – –
20BE144 6 150 – 2 50 135 141 144 158 216 175 300 175 400 400 250 – – – –

– 125 2 50 117 122 125 188 250 150 275 150 375 375 250 – – – –
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A-13

Table A.F   690 Volt AC Input Protection Devices

Notes:
(1) Minimum protection device size is the lowest rated device that supplies maximum protection without nuisance tripping.
(2) Maximum protection device size is the highest rated device that supplies drive protection. For US NEC, minimum size is 125% of motor FLA. Ratings shown are maximum.
(3) Circuit Breaker - inverse time breaker. For US NEC, minimum size is 125% of motor FLA. Ratings shown are maximum.
(4) Motor Circuit Protector - instantaneous trip circuit breaker. For US NEC minimum size is 125% of motor FLA. Ratings shown are maximum.
(5) Bulletin 140M with adjustable current range should have the current trip set to the minimum range that the device will not trip.
(6) Manual Self-Protected (Type E) Combination Motor Controller, UL listed for 208 Wye or Delta, 240 Wye or Delta, 480Y/277 or 600Y/ 347. Not UL listed for use on 480V or 

600V Delta/Delta systems.
(7) The AIC ratings of the Bulletin 140M Motor Protector may vary. See publication 140M-SG001B-EN-P.
(8) Maximum allowable rating by US NEC. Exact size must be chosen for each installation.

Drive
Catalog
Number Fr

am
e kW

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min.(1) Max.(2) Min. (1) Max.(2) Max. (8) Max.(8)

690 Volt AC Input
20BF052 5 45 – 4 50 46.9 56.1 52 57 78 60 110 60 175 175 –

– 37.5 4 50 40.1 48.0 46 69 92 50 90 50 150 150 –
20BF060 5 55 – 4 50 57.7 68.9 60 66 90 80 125 80 225 225 –

– 45 4 50 46.9 56.1 52 78 104 60 110 60 175 175 –
20BF082 5 75 – 2 50 79.0 94.4 82 90 123 100 200 100 375 375 –

– 55 2 50 57.7 68.9 60 90 120 80 125 80 225 225 –
20BF098 5 90 – 2 40 94.7 113 98 108 127 125 200 125 375 375 –

– 75 2 40 79.0 94.4 82 123 140 100 200 100 375 375 –
20BF119 6 110 – 2 50 115 137 119 131 179 150 250 150 400 – –

– 90 2 50 94.7 113 98 147 196 125 200 125 375 – –
20BF142 6 132 – 2 50 138 165 142 156 213 175 300 175 450 – –

– 110 2 50 115 137 119 179 238 150 250 150 400 – –
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A-14 Supplemental Drive Information

Table A.G   540 Volt DC Input Protection Devices

Table A.H   650 Volt DC Input Protection Devices

Drive 
Catalog 
Number Fr

am
e kW 

Rating
DC Input 
Ratings Output Amps

Fuse Bussmann Style FuseND HD Amps kW Cont. 1 Min. 3 Sec.
540 Volt DC Input
20BC1P3 1 0.37 0.25 1.3 0.7 1.3 1.4 1.9 3 BUSSMANN_JKS-3
20BC2P1 1 0.75 0.55 2.1 1.1 2.1 2.4 3.2 6 BUSSMANN_JKS-6
20BC3P5 1 1.5 0.75 3.7 2.0 3.5 4.5 6.0 8 BUSSMANN_JKS-8
20BC5P0 1 2.2 1.5 5.3 2.9 5.0 5.5 7.5 10 BUSSMANN_JKS-10
20BC8P7 1 4 3.0 9.3 5.0 8.7 9.9 13.2 20 BUSSMANN_JKS-20
20BC011 1 5.5 4 12.6 6.8 11.5 13 17.4 25 BUSSMANN_JKS-25
20BC015 1 7.5 5.5 16.8 9.1 15.4 17.2 23.1 30 BUSSMANN_JKS-30
20BC022 1 11 7.5 24 13 22 24.2 33 45 BUSSMANN_JKS-45
20BC030 2 15 11 33.2 17.9 30 33 45 60 BUSSMANN_JKS-60
20BC037 2 18.5 15 40.9 22.1 37 45 60 80 BUSSMANN_JKS-80
20BC043 3 22 18.5 47.5 25.7 43 56 74 90 BUSSMANN_JKS-90
20BC056 3 30 22 61.9 33.4 56 64 86 110 BUSSMANN_JKS-110
20BC072 3 37 30 80.5 43.5 72 84 112 150 BUSSMANN_JKS-150
20BC085 4 – 37 80.5 43.5 72 108 144 150 BUSSMANN_JKS-150

45 – 95.1 51.3 85 94 128 200 BUSSMANN_JKS-200
20BH105 (1)

(1)
Also applies to “P” voltage class.

5 – 45 95.1 51.3 85 128 170 200 BUSSMANN_JKS-200
55 – 117.4 63.4 105 116 158 200 BUSSMANN_JKS-200

20BH125 (1) 5 – 45 91.9 63.7 96 144 168 150
55 – 139.8 75.5 125 138 163 225 BUSSMANN_JKS-225

20BH140 (1) 6 – 55 117.4 63.4 105 158 210 200 BUSSMANN_JKS-200
75 – 158.4 85.6 140 154 210 300 BUSSMANN_JKS-300

20BH170 (1) 6 – 75 158.4 85.6 140 210 280 300 BUSSMANN_JKS-300
90 – 192.4 103.9 170 187 255 350 BUSSMANN_JKS-350

20BH205 (1) 6 – 90 192.4 103.9 170 255 313 350 BUSSMANN_JKS-350
110 – 232 125.3 205 220 289 400 BUSSMANN_JKS-400

Drive 
Catalog 
Number Fr

am
e kW 

Rating
DC Input 
Ratings Output Amps

Fuse Bussmann Style FuseND HD Amps kW Cont. 1 Min. 3 Sec.

650 Volt DC Input
20BD1P1 0 0.5 0.33 1.0 0.6 1.1 1.2 1.6 6 BUSSMANN_JKS-6
20BD2P1 0 1 0.75 1.9 1.2 2.1 2.4 3.2 6 BUSSMANN_JKS-6
20BD3P4 0 2 1.5 3.0 2.0 3.4 4.5 6.0 6 BUSSMANN_JKS-6
20BD5P0 0 3 2 4.5 2.9 5.0 5.5 7.5 10 BUSSMANN_JKS-10
20BD8P0 0 5 3 8.1 5.2 8.0 8.8 12 15 BUSSMANN_JKS-15
20BD011 0 7.5 5 11.1 7.2 11 12.1 16.5 20 BUSSMANN_JKS-20
20BD014 1 10 7.5 14.7 9.5 14 16.5 22 30 BUSSMANN_JKS-30
20BD022 1 15 10 23.3 15.1 22 24.2 33 45 BUSSMANN_JKS-45
20BD027 2 20 15 28.9 18.8 27 33 44 60 BUSSMANN_JKS-60
20BD034 2 25 20 36.4 23.6 34 40.5 54 70 BUSSMANN_JKS-70
20BD040 3 30 25 42.9 27.8 40 51 68 80 BUSSMANN_JKS-80
20BD052 3 40 30 55.7 36.1 52 60 80 100 BUSSMANN_JKS-100
20BD065 3 50 40 69.7 45.4 65 78 104 150 BUSSMANN_JKS-150
20BR077 (1) 4 – 50 67.9 45.4 65 98 130 150 BUSSMANN_JKS-150

4 60 – 84.5 54.7 77 85 116 150 BUSSMANN_JKS-150
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Supplemental Drive Information A-15

Figure A.3   PowerFlex 700 Frames 0-3 (0 Frame Shown)

Dimensions are in millimeters and (inches).

20BR096 (1) 5 – 60 84.5 54.7 77 116 154 150 BUSSMANN_JKS-150
75 – 105.3 68.3 96 106 144 200 BUSSMANN_JKS-200

20BR125 (1) 5 – 75 105.3 68.3 96 144 168 200 BUSSMANN_JKS-200
100 – 137.1 88.9 125 138 163 250 BUSSMANN_JKS-250

20BR156 (1) 6 – 100 137.1 88.9 125 188 250 250 BUSSMANN_JKS-250
125 – 171.2 110.9 156 172 234 300 BUSSMANN_JKS-300

20BR180 (1) 6 – 125 171.2 110.9 156 234 312 300 BUSSMANN_JKS-300
150 – 204.1 132.2 180 198 270 400 BUSSMANN_JKS-400

(1)
Also applies to “J” voltage class.

Drive 
Catalog 
Number Fr

am
e kW 

Rating
DC Input 
Ratings Output Amps

Fuse Bussmann Style FuseND HD Amps kW Cont. 1 Min. 3 Sec.

Dimensions

C

A
D15.0 (0.59)

5.8 (0.23) dia. see below

E

8.0
(0.31)

5.5 (0.22) - Frames 0-1
7.0 (0.28) - Frames 2-3
3 Places

B

HOT surfaces can cause severe burns

CAUTION

Fr
am

e(1
)

A B C D E

Weight (2) kg (lbs.)

Drive
Drive & 
Packaging

0 110.0 (4.33) 336.0 (13.23) 200.0 (7.87) 80.0 (3.15) 320.0 (12.60) 5.22 (11.5) 8.16 (18)
1 135.0 (5.31) 336.0 (13.23) 200.0 (7.87) 105.0 (4.13) 320.0 (12.60) 7.03 (15.5) 9.98 (22)
2 222.0 (8.74) 342.5 (13.48) 200.0 (7.87) 192.0 (7.56) 320.0 (12.60) 12.52 (27.6) 15.20 (33.5)
3 222.0 (8.74) 517.5 (20.37) 200.0 (7.87) 192.0 (7.56) 500.0 (19.69) 18.55 (40.9) 22.68 (50)

(1) Refer to Table A.I for frame information.
(2) Weights include HIM and Standard I/O.
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A-16 Supplemental Drive Information

Figure A.4   PowerFlex 700 Frame 4

Dimensions are in millimeters and (inches)

C

E

8.0
(0.31)

B

7.0 (0.28) dia.

7.0 (0.28)
3 Places

A

D
15.0 (0.59)

Lifting Holes
4 Places

Fr
am

e(1
)

A (Max.) B C (Max.) D E

Approx. Weight (2) kg (lbs.)

Drive
Drive & 
Packaging

4 220.0 (8.66) 758.8 (29.87) 201.7 (7.94) 192.0 (7.56) 738.2 (29.06) 24.49 (54.0) 29.03 (64.0)

(1) Refer to Table A.I for frame information.
(2) Weights include HIM and Standard I/O.
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Supplemental Drive Information A-17

Figure A.5   PowerFlex 700 Frame 5

Dimensions are in millimeters and (inches).

HOT surfaces can cause severe burns

CAUTION

E

12.5
(0.49)

6.5 (0.26)

B

D

A

259.1 (10.20)

Detail

15.0 (0.59)

6.5 (0.26)

37.6 (1.48)

C

Lifting Holes - 4 Places
12.7 (0.50) Dia.

Fr
am

e(1
)

A (Max.) B C (Max.) D E

Approx. Weight (2) kg (lbs.)

Drive
Drive & 
Packaging

5 308.9 (12.16) 644.5 (25.37)(3) 275.4 (10.84) 225.0 (8.86) 625.0 (24.61) 37.19 (82.0) 42.18 (93.0)

(1) Refer to Table A.I for frame information.
(2) Weights include HIM and Standard I/O.
(3) When using the supplied junction box (100 HP drives Only), add an additional 45.1 mm (1.78 in.) 

to this dimension.
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A-18 Supplemental Drive Information

Figure A.6   PowerFlex 700 Frame 6

Dimensions are in millimeters and (inches)

E

13.5 (0.53)
126.3
(4.97)

8.5 (0.33)

B

Lifting Holes
4 Places

12.7 (0.50) Dia.

D C

A

360.6 (14.20)
Detail

18.0 (0.71)

8.5 (0.33)

49.6 (1.95)

Fr
am

e(1
)

A (Max.) B C (Max.) D E

Approx. Weight (2) kg (lbs.)

Drive
Drive & 
Packaging

6 403.9 (15.90) 850.0 (33.46) 275.5 (10.85) 300.0 (11.81) 825.0 (32.48) 71.44 (157.5)(3) 91.85 (202.5) (3)

(1) Refer to Table A.I for frame information.
(2) Weights include HIM and Standard I/O.
(3) Add an additional 3.6 kg (8.00 lbs.) for 200 HP drives.
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Supplemental Drive Information A-19

Figure A.7   PowerFlex 700 Bottom View Dimensions

Frame Rating Dimensions
0 All

1 All

2 All

132.9
(5.23)

187.5
(7.38)

30.2
(1.19)

41.9 (1.65)
56.1 (2.21)

96.0 (3.78)
75.9 (2.99)

96.0 (3.78)

55.0 (2.17)
75.0 (2.95)

35.0 (1.38)
22.2 (0.87) Dia. – 4 Places

185.0
(7.28)

133.3
(5.25)

187.6
(7.39)

25.5
(1.00)

70.0 (2.76)
43.0 (1.69)

96.0 (3.78)
75.9 (2.99)

108.5 (4.27)

67.5 (2.66)
47.5 (1.87)

87.5 (3.44)

22.2 (0.87) Dia.
3 Places28.6 (1.13) Dia.

185.1
(7.29)

162.3
(6.39)

39.3 (1.55)

57.2 (2.25)
72.7 (2.86)

106.0 (4.17)

139.4 (5.49)

177.4 (6.98)

167.5 (6.59)

156.9 (6.18)

150.9
(5.94)

184.8
(7.28)

157.5
(6.20)

112.1
(4.41)

22.4 (0.88) Dia.
2 Places

28.7 (1.13) Dia.
3 Places
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A-20 Supplemental Drive Information

3 All 
except 
50 HP, 
480V 
(37 kW, 
400V)

50 HP, 
480V 
(37 kW, 
400V) 
Normal 
Duty 
Drive

4 All

Frame Rating Dimensions

66.0 (2.60)

94.7 (3.73)

105.3 (4.15)

97.0 (3.82)

137.2 (5.40)

187.0 (7.36)

22.7 (0.89)

29.0 (1.14)

127.7
(5.03)

151.1
(5.95)

160.1
(6.30)

165.1
(6.50)

184.5
(7.26)

22.2 (0.87) Dia.

28.7 (1.13) Dia.
2 Places

37.3 (1.47) Dia.
2 Places

66.0 (2.60)

94.7 (3.73)

105.3 (4.15)

130.0 (5.12)

186.0 (7.32)

22.7 (0.89)

29.0 (1.14)

127.7
(5.03)

160.1
(6.30)

165.1
(6.50)

184.5
(7.26)

28.7 (1.13) Dia.
2 Places

46.7 (1.84) Dia.
2 Places

34.9 (1.37) Dia.
2 Places

Vent Plate

54.1 (2.13) Dia.
2 Places

47.0 (1.85) Dia.
2 Places28.7 (1.13) Dia.

2 Places

26.8 (1.06)

36.8 (1.45)

50.7 (2.00)

141.9
(5.59)

105.1
(4.14)

157.9
(6.21)

177.9
(7.00)

189.7
(7.47)

22.2 (0.87) Dia.

63.8 (2.51)

112.0 (4.41)

180.0 (7.09)

65.3 (2.57)

76.0 (2.99)
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Supplemental Drive Information A-21

5 75 HP, 
480V 
(55kW, 
400V) 
Normal 
Duty 
Drive

100 HP, 
480V 
Normal 
Duty 
Drive

Frame Rating Dimensions

96.0
(3.78)

159.5
(6.28)

184.0
(7.24)

220.0
(8.66)

229.5
(9.04)

241.9
(9.52)

45.0 (1.77)

85.0 (3.35)

93.2 (3.67)

104.0 (4.09)

150.0 (5.91)
215.0 (8.46)

255.0 (10.04)

28.0 (1.10)

22.2 (0.87) Dia.
2 Places

62.7 (2.47) Dia.
2 Places

34.9 (1.37) Dia.
2 Places

96.0
(3.78)

153.5
(6.04)

184.3
(7.26)

188.5
(7.42)

223.5
(8.80)

241.9
(9.52)

44.0 (1.73)

66.4 (2.61)

31.9 (1.26)

42.6 (1.68)

128.0 (5.04)
232.3 (9.15)

28.0 (1.10)

22.2 (0.87) Dia.
2 Places

62.7 (2.47) Dia.
2 Places

Removable Junction Box

34.9 (1.37) Dia.
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A-22 Supplemental Drive Information

Table A.I   PowerFlex 700 Frames

6 All
Frame Rating Dimensions

116.6
(4.59)

148.5
(5.85)

222.3
(8.75)

242.0
(9.53)

219.0
(8.62)

185.4
(7.30)

151.8
(5.98)

52.1 (2.05)

69.1 (2.72)
130.1 (5.12)

280.1 (11.03)
330.1 (13.00)

230.1 (9.06)

47.1 (1.85)

45.6 (1.80)

56.2 (2.21)

Removable Junction Box

22.2 (0.87) Dia.
4 Places62.7 (2.47) Dia.

3 Places

34.9 (1.37) Dia.
3 Places

Frame Cross Reference

Fr
am

e AC Input DC Input
208/240 400V 480V 600V 540V 650V
ND HP HD HP ND kW HD kW ND HP HD HP ND HP HD HP ND HP HD HP ND HP HD HP

0 0.5 0.33 0.37 0.25 0.5 0.33 – – 0.37 0.25 0.5 0.33
1 0.75 0.75 0.55 1 0.75 – – 0.75 0.55 1 0.75
– – 1.5 0.75 2 1.5 – – 1.5 0.75 2 1.5
– – 2.2 1.5 3 2 – – 2.2 1.5 3 2
– – 4 2.2 5 3 – – 4 2.2 5 3
– – 5.5 4 7.5 5 – – 5.5 4 7.5 5

1 2 1.5 7.5 5.5 10 7.5 10 7.5 7.5 5.5 10 7.5
3 2 11 7.5 15 10 15 10 11 7.5 15 10
5 3 – – – – – – – – – –
7.5 5 – – – – – – – – – –

2 10 7.5 15 11 20 15 20 15 15 11 20 15
– – 18.5 15 25 20 25 20 18.5 15 25 20

3 15 10 22 18.5 30 25 30 25 22 18.5 30 25
20 15 30 22 40 30 40 30 30 22 40 30
– – 37 30 50 40 50 40 37 30 50 40

4 25 20 45 37 60 50 60 50 45 37 60 50
30 25 – – – – – – – – – –

5 40 30 55 45 75 60 75 60 55 45 75 60
50 40 – – 100 75 100 75 – – 100 75

6 60 50 75 55 125 100 – – 75 55 125 100
75 60 90 75 150 125 – – 90 75 150 125
– – 110 90 – – – – 110 90 – –
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Appendix B

HIM Overview

The PowerFlex 700 provides a number of cable connection points
(0 Frame shown).

For information on . . See page . . For information on . . See page . .
External and Internal Connections B-1 Menu Structure B-3
LCD Display Elements B-2 Viewing and Editing 

Parameters
B-5

ALT Functions B-2 Removing/Installing the 
HIM

B-8

External and Internal Connections

No. Connector Description

➊ DPI Port 1 HIM connection when installed in cover.

➋ DPI Port 2 Cable connection for handheld and remote options.

➌ DPI Port 3 or 2 Splitter cable connected to DPI Port 2 provides additional port.

➍ DPI Port 5 Cable connection for communications adapter.

BR1

BR2

DC+

DC–

PE

U/T1

V/T2

W/T3

R/L1

S/L2

T/L3

Optional
Communications

Module

Use 75C Wire Only

#10-#14 AWG

Torque to 7 in-lbs

! DANGER

2

1or3

➊

➋
➍

➌
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B-2 HIM Overview

The top line of the HIM display can be configured with [DPI Fdbk Select], parameter 299 
(Vector firmware 3.xxx and later).

To use an ALT function, press the ALT key, release it, then press the 
programming key associated with one of the following functions:

Table B.A   ALT Key Functions

LCD Display Elements

Display Description

Direction  Drive Status  Alarm  Auto/Man  Information

Commanded or Output Frequency

Programming / Monitoring / Troubleshooting

F-> Power Loss Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter
Device Select

ALT Functions

ALT Key and then … Performs this function …
S.M.A.R.T. Displays the S.M.A.R.T. screen.

View Allows the selection of how parameters will be 
viewed or detailed information about a 
parameter or component.

Lang Displays the language selection screen.

Auto / Man Switches between Auto and Manual Modes.

Remove Allows HIM removal without causing a fault if the 
HIM is not the last controlling device and does 
not have Manual control of the drive.

Exp Allows value to be entered as an exponent
(Not available on PowerFlex 700).

Param # Allows entry of a parameter number for viewing/
editing.

ALT

Esc

Sel

..

+/–
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HIM Overview B-3

Figure B.1   HIM Menu Structure

Menu Structure

User
Display

Diagnostics

Start-Up

Esc Sel

Esc

Faults
Status Info
Device Items
Device Version
HIM Version

Fault Info
View Fault Queue
Clear Faults
Clr Fault Queue
Reset Device

Drive Status 1
Drive Status 2
Drive Alarm 1
Drive Alarm 2
Speed Ref Source
Start Inhibits
Last Stop Source
Dig In Status
Dig Out Status
Drive Temp
Drive OL Count
Motor OL Count

LCD HIM Product Data
LCD HIM Standard

Control Board
Keyboard – Numeric

Continue
Start Over

Press

Press

Press

to move between menu items

Press to select how to view parameters

to select a menu item

to move 1 level back in the menu structure

Memory Storage
Him CopyCat
Device User Sets
Reset To Defaults

Device -> HIM
Device <- HIM
Delete HIM Set

Introduction

PowerFlex 700
Connected DPI Devices

Device Select

Parameter

Preferences
Drive Identity
Change Password
User Dspy Lines
User Dspy Time
User Dspy Video
Reset User Dspy
Contrast

FGP: File
File 1 Name
File 2 Name
File 3 Name

FGP: Group
Group 1 Name 
Group 2 Name 
Group 3 Name 

FGP: Parameter
Parameter Name
Parameter Name
Parameter Name

Basic
Advanced

View selected through

Param Access Lvl
FGP
Numbered List
Changed

ALT Sel

ALT Sel

Value Screen

PowerFlex 700
Product Data

Main Control Board
Power Unit Board

Drive User Set:
Save To User Set
Load Frm Usr Set
Active Name Set

Complete Steps:
1. Input Voltage
2. Motor Dat/Ramp
3. Motor Tests
4. Speed Limits
5. Speed Control
6. Strt/Stop/I/O
7. Done/Exit

Esc

Make a selection:
Abort
Backup
Resume
Start-Up Menu
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B-4 HIM Overview

Diagnostics Menu
When a fault trips the drive, use this menu to access detailed data about 
the drive.

Parameter Menu
Refer to Viewing and Editing Parameters on page B-5.

Device Select Menu
Use this menu to access parameters in connected peripheral devices.

Memory Storage Menu
Drive data can be saved to, or recalled from, User and HIM sets.
User sets are files stored in permanent nonvolatile drive memory.
HIM sets are files stored in permanent nonvolatile HIM memory.

Start Up Menu
See Chapter 2.

Preferences Menu
The HIM and drive have features that you can customize.

Option Description
Faults View fault queue or fault information, clear faults or reset drive.
Status Info View parameters that display status information about the drive.
Device Version View the firmware version and hardware series of components.
HIM Version View the firmware version and hardware series of the HIM.

Option Description
HIM Copycat
Device -> HIM
Device <- HIM

Save data to a HIM set, load data from a HIM set to active drive 
memory or delete a HIM set.

Device User Sets Save data to a User set, load data from a User set to active drive 
memory or name a User set.

Reset To Defaults Restore the drive to its factory-default settings.

Option Description
Drive Identity Add text to identify the drive.
Change Password Enable/disable or modify the password.
User Dspy Lines Select the display, parameter, scale and text for the User Display. 

The User Display is two lines of user-defined data that appears 
when the HIM is not being used for programming.

User Dspy Time Set the wait time for the User Display or enable/disable it.
User Dspy Video Select Reverse or Normal video for the Frequency and User 

Display lines.
Reset User Dspy Return all the options for the User Display to factory default values.
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HIM Overview B-5

The PowerFlex 700 drive is initially set to Basic Parameter View. To 
view all parameters, set parameter 196 [Param Access Lvl] to option 1 
“Advanced”. Parameter 196 is not affected by the Reset to Defaults 
function.

LCD HIM

Numeric Keypad Shortcut

If using a HIM with a numeric keypad, press the ALT key and the +/– 
key to access the parameter by typing its number.

Viewing and Editing Parameters

Step Key(s) Example Displays
1. In the Main Menu, press the Up Arrow or 

Down Arrow to scroll to “Parameter.”

2. Press Enter. “FGP File” appears on the top 
line and the first three files appear below it.

3. Press the Up Arrow or Down Arrow to scroll 
through the files.

4. Press Enter to select a file. The groups in the 
file are displayed under it.

5. Repeat steps 3 and 4 to select a group and 
then a parameter. The parameter value 
screen will appear.

6. Press Enter to edit the parameter.

7. Press the Up Arrow or Down Arrow to 
change the value. If desired, press Sel to 
move from digit to digit, letter to letter, or bit 
to bit. The digit or bit that you can change will 
be highlighted.

8. Press Enter to save the value. If you want to 
cancel a change, press Esc.

9. Press the Up Arrow or Down Arrow to scroll 
through the parameters in the group, or 
press Esc to return to the group list.

Sel

Esc

or

or

or

or

FGP: File
Monitor
Motor Control
Speed Reference

FGP: Par 55
Maximum Freq

60.00 Hz
25 <> 400.00

FGP: Par 55
Maximum Freq

90.00 Hz
25 <> 400.00

FGP: Group
Motor Data
Torq Attributes
Volts per Hertz

FGP: Parameter
Maximum Voltage
Maximum Freq
Compensation
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B-6 HIM Overview

Most parameter values are entered directly by the user. However, certain 
parameters can be “linked,” so the value of one parameter becomes the 
value of another. For Example: the value of an analog input can be linked 
to [Accel Time 2]. Rather than entering an acceleration time directly (via 
HIM), the link allows the value to change by varying the analog signal. 
This can provide additional flexibility for advanced applications.

Each link has 2 components:

Source parameter – sender of information. 

Destination parameter – receiver of information.

Most parameters can be a source of data for a link, except parameter 
values that contain an integer representing an ENUM (text choice). 
These are not allowed, since the integer is not actual data (it represents a 
value). Table B.B lists the parameters that can be destinations. All links 
must be established between equal data types (parameter value formatted 
in floating point can only source data to a destination parameter value 
that is also floating point). 

Establishing A Link

Linking Parameters (Vector Control Option Only)

Step Key(s) Example Displays
1. Select a valid destination parameter (see 

Table B.B) to be linked (refer to page B-5). 
The parameter value screen will appear.

2. Press Enter to edit the parameter. The 
cursor will move to the value line.

3. Press ALT and then View (Sel). Next, press 
the Up or Down Arrow to change “Present 
Value” to “Define Link.” Press Enter.

4. Enter the Source Parameter Number and 
press Enter.
The linked parameter can now be viewed two 
different ways by repeating steps 1-4 and 
selecting “Present Value” or “Define Link.” If 
an attempt is made to edit the value of a 
linked parameter, “Parameter is Linked!” will 
be displayed, indicating that the value is 
coming from a source parameter and can not 
be edited.

5. To remove a link, repeat steps 1-5 and 
change the source parameter number to 
zero (0).

6. Press Esc to return to the group list.

Sel

Esc

or

ALT +
Min: 0.1 Secs
Max: 3600.0 Secs
Dflt: 10.0 Secs
Present Value

FGP: Parameter
Accel Time 1
Accel Time 2
Decel Time 1

Parameter: #141
Accel Time 2
Link: 017
Analog In1 Value

Define Link

.

.

.
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HIM Overview B-7

Table B.B   Linkable Parameters

Number Parameter
54 Maximum Voltage
56 Compensation
57 Flux Up Mode
58 Flux Up Time
59 SV Boost Filter
62 IR Voltage Drop
63 Flux Current Ref
69 Start/Acc Boost
70 Run Boost
71 Break Voltage
72 Break Frequency
84 Skip Frequency 1
85 Skip Frequency 2
86 Skip Frequency 3
87 Skip Freq Band
91 Speed Ref A Hi
92 Speed Ref A Lo
94 Speed Ref B Hi
95 Speed Ref B Lo
97 TB Man Ref Hi
98 TB Man Ref Lo
100 Jog Speed
101 Preset Speed 1
102 Preset Speed 2
103 Preset Speed 3
104 Preset Speed 4
105 Preset Speed 5
106 Preset Speed 6
107 Preset Speed 7
119 Trim Hi
120 Trim Lo
121 Slip RPM @ FLA
122 Slip Comp Gain
123 Slip RPM Meter
127 PI Setpoint
129 PI Integral Time
130 PI Prop Gain
131 PI Lower Limit
132 PI Upper Limit
133 PI Preload
140 Accel Time 1
141 Accel Time 2
142 Decel Time 1
143 Decel Time 2
146 S-Curve %
148 Current Lmt Val
149 Current Lmt Gain
151 PWM Frequency
152 Droop RPM @ FLA
153 Regen Power Limit
154 Current Rate Limit 
158 DC Brake Level

159 DC Brake Time
160 Bus Reg Ki
164 Bus Reg Kp
165 Bus Reg Kd
170 Flying StartGain
175 Auto Rstrt Delay
180 Wake Level
181 Wake Time
182 Sleep Level
183 Sleep Time
185 Power Loss Time
186 Power Loss Level
321 Anlg In Sqr Root
322 Analog In1 Hi
323 Analog In1 Lo
324 Analog In1 Loss
325 Analog In2 Hi
326 Analog In2 Lo
327 Analog In2 Loss
343 Analog Out1 Hi
344 Analog Out1 Lo
346 Analog Out2 Hi
347 Analog Out2 Lo
381 Dig Out1 Level
382 Dig Out1 OnTime
383 Dig Out1 OffTime
385 Dig Out2 Level
386 Dig Out2 OnTime
387 Dig Out2 OffTime
389 Dig Out3 Level
390 Dig Out3 OnTime
391 Dig Out3 OffTime
416 Fdbk Filter Sel
419 Notch Filter Freq
420 Notch Filter K
428 Torque Ref A Hi
429 Torque Ref A Lo
430 Torq Ref A Div
432 Torque Ref B Hi
433 Torque Ref B Lo
434 Torq Ref B Mult
435 Torque Setpoint
436 Pos Torque Limit
437 Neg Torque Limit
445 Ki Speed Loop
446 Kp Speed Loop
447 Kf Speed Loop
449 Speed Desired BW
450 Total Inertia
454 Rev Speed Limit
460 PI Reference Hi
461 PI Reference Lo

Number Parameter
462 PI Feedback Hi
463 PI Feedback Lo
476-494 ScaleX In Value
477-495 ScaleX In Hi
478-496 ScaleX In Lo
479-497 ScaleX Out Hi
480-498 ScaleX Out Lo
602 Spd Dev Band
603 SpdBand Integrat
604 Brk Release Time
605 ZeroSpdFloatTime
606 Float Tolerance
607 Brk Set Time
608 TorqLim SlewRate
609 BrkSlip Count
610 Brk Alarm Travel
611 MicroPos Scale%

Number Parameter
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B-8 HIM Overview

The HIM can be removed or installed while the drive is powered. 

Important: HIM removal is only permissible in Auto mode. If the HIM 
is removed while in Manual mode or the HIM is the only 
remaining control device, a fault will occur.

Removing/Installing the HIM

Step Key(s) Example Displays
To remove the HIM . . .
1. Press ALT and then Enter (Remove). The 

Remove HIM confirmation screen appears.

2. Press Enter to confirm that you want to 
remove the HIM.

3. Remove the HIM from the drive. 

To install HIM . . .
1. Insert into drive or connect cable.

ALT + Remove Op Intrfc:
Press Enter to 
Disconnect Op Intrfc?
(Port 1 Control)
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Appendix C

Application Notes

Figure C.1   External Brake Resistor Circuitry

For information on . . See page . . For information on . . See page . .
External Brake Resistor C-1 Process PI for Standard 

Control
C-13

Lifting/Torque Proving C-2 Reverse Speed Limit C-16
Minimum Speed C-7 Skip Frequency C-17
Motor Control Technology C-8 Sleep Wake Mode C-19
Motor Overload C-10 Start At PowerUp C-21
Overspeed C-11 Stop Mode C-22
Power Loss Ride Through C-12 Voltage Tolerance C-24

External Brake Resistor

Power On

R (L1)
S (L2)
T (L3)

Power Source DB Resistor Thermostat

Power Off

M

M

(Input Contactor) M

Three-Phase
AC Input
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C-2 Application Notes

The lifting/torque proving feature of the PowerFlex 700 is intended for 
applications where proper coordination between motor control and a 
mechanical brake is required. Prior to releasing a mechanical brake, the 
drive will check motor output phase continuity and verify proper motor 
control (torque proving). The drive will also verify that the mechanical 
brake has control of the load prior to releasing drive control (brake 
proving). After the drive sets the brake, motor movement is monitored to 
ensure the brakes ability to hold the load. 

Lifting Application functionality includes:

Torque Proving (includes flux up and last torque measurement).

Brake Proving (includes mode to slowly lower load if brake slips/
fails).

Float Capability

Micro-Positioning

Fast Stop

Speed Deviation Fault, Output Phase Loss Fault, Encoder Loss Fault.

The Lifting/Torque Proving feature is only available in Vector firmware 
versions 3.xxx and later. It is intended to operate in the FVC Vector 
Control mode (see [Motor Cntl Sel], parameter 053) with an encoder. 
Motor movement is monitored through the encoder feedback which 
excludes the other feedback modes from being used. 

Lifting/Torque Proving Manual Start Up

It is possible to use the Assisted Start Up (see page 2-3) to tune the 
motor. However, it is recommended that the motor be disconnected from 
the hoist/crane equipment during the routine. If this is not possible, refer 
to steps 1 through 12 on the following pages.

Lifting/Torque Proving

!
ATTENTION:  Loss of control in suspended load applications can 
cause personal injury and/or equipment damage. Loads must always be 
controlled by the drive or a mechanical brake. Parameters 600-611 are 
designed for lifting/torque proving applications. It is the responsibility 
of the engineer and/or end user to configure drive parameters, test any 
lifting functionality and meet safety requirements in accordance with 
all applicable codes and standards.
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Application Notes C-3

Initial Static Auto Tune Test

1. Set the following parameters as shown.

2. Press the Start key on the HIM. Parameters 062-064 will be updated.

Motor Rotation/Encoder Direction Test

3. Set the following parameters as shown.

Important: If the direction of travel is critical at this point, perform 
short jogs to determine which run direction (RUNFWD 
or RUNREV) should be used in the next steps.

4. Press Start and run the drive in the desired direction. Observe the 
direction of motor rotation. 

If rotation is not in the desired direction:
– remove drive power and reverse the two motor leads, or . . .
– set bit 5 of [Compensation], parameter 56 to “Mtr Lead Rev.”

5. With the drive running, observe [Encoder Speed], parameter 415. If 
the sign of the encoder is not the same as the displayed frequency, 
remove drive power and reverse encoder leads A and A NOT.

6. With the drive running, verify correct motor rotation and encoder 
direction. Set [Motor Fdbk Type], parameter 412 to “1, Quad 
Check.” Stop the drive.

!
ATTENTION:  To guard against personal injury and/or equipment 
damage caused by unexpected brake release, verify Digital Out 1 brake 
connections and/or programming. The default drive configuration 
energizes the Digital Out 1 relay when power is applied to the drive. If 
the brake is connected to this relay, it could be released. If necessary, 
disconnect the relay output until wiring/programming can be verified.

No. Name Value Notes
380 [Digital Out1 Sel] “9, At Speed” keeps brake engaged during test
041-045 [Motor NP . . .] per nameplate enter motor nameplate data
053 [Motor Cntl Sel] “4, FVC Vector”
080 [Feedback Select] “3, Encoder”
061 [Autotune] “1, Static Tune”

No. Name Value Notes
053 [Motor Cntl Sel] “0, Sensrls Vect”
080 [Feedback Select] “0, Open Loop”
090 [Digital Out1 Sel] “11, Preset Spd1”
238 [Fault Config 1] Bit 8, “In PhaseLoss” = 1

Bit 12, “OutPhaseLoss” = 1
380 [Digital Out1 Sel] “4, Run” releases brake 
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C-4 Application Notes

Rotate AutoTune Test

7. Set the following parameters as shown.

8. Start the drive and run the motor in the desired direction. Parameters 
062, 063, 064 & 121 will be updated.

Inertia AutoTune Test

9. Set [Inertia Autotune], parameter 067 to “1, Inertia Tune.”

10. Press Start and run the motor in the direction desired. Parameters 
445, 446 and 450 will be updated.

11. Set [Speed Desired BW], parameter 449 to desired setting.

12. Set up is complete - check for proper operation.

Drive Setup

[TorqProve Cnfg], parameter 600 must be set to “Enabled.” Once this is 
set, a Type 2 alarm will be active until the following three parameter 
settings are entered:

!
ATTENTION:  In this test the following conditions will occur:

The motor will be run for 12 seconds at base frequency (60 Hz). 
Note that equipment travel during this 12 second interval may 
exceed equipment limits. However, travel distance can be reduced 
by setting [Maximum Speed], parameter 82 to a value less than 45 
Hz (i.e. 22.5 Hz = 12 seconds at 30 Hz). 

The brake will be released without torque provided by the drive for 
15 seconds. 

To guard against personal injury and/or equipment damage, this test 
should not be performed if either of the above conditions are considered 
unacceptable by the user.

No. Name Value Notes
053 [Motor Cntl Sel] “4, FVC Vector”
080 [Feedback Select] “3, Encoder”
061 [Autotune] “2, Rotate Tune”

No. Name Value Notes
053 [Motor Cntl Sel] “4, FVC Vector”
080 [Feedback Select] “3, Encoder”
412 [Motor Fdbk Type] “1, Quad Check”
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Application Notes C-5

Installation/Wiring 

When [TorqProve Cnfg] is set to “Enable,” the Digital Out 1 relay is 
used to control the external brake contactor. The normally open (N.O.) 
contact, when closed, is intended to energize the contactor. This provides 
the mechanical brake with voltage, causing the brake to release. Any 
interruption of power to the contactor will set the mechanical brake. 
Programming [Digital Out1 Sel], parameter 380 will be ignored when 
[TorqProve Cnfg] is set to “Enable.”

Figure C.2   Typical Torque Proving Configuration

Lifting/Torque Proving Application Programming

The PowerFlex 700 lifting application is mainly influenced by 
parameters 600 through 611 in the Torque Proving group of the 
Application file. Figure C.3 and the paragraphs that follow describe 
programming.

Figure C.3   Torque Proving Flow Diagram

24
25
26
27
28
29
30
31
32

Run Fwd
Run Rev
Clear Faults
Float/Micro
Fast Stop
Enable

12
13115V AC

Brake
Contactor

Brake Set
Normally Open

= Brake Set

24V configuration shown,
see page 1-21 for other examples. 

Torque
Prove Initiated

Brake
Released

Float
Initiated

Brake
Set

Brake
Slip Test

Run
Command

Run
Command Released

Drive Running

Run can be initiated anytime

All times between Drive Actions are programmable and can be made very small 
(i.e. Brake Release Time can be 0.1 seconds)

[ZeroSpdFloatTime]
Parameter 605

[Brk Release Time]
Parameter 604

[Brk Set Time]
Parameter 607

Operator
Commands

Time

Drive
Actions
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C-6 Application Notes

Torque Proving

When the drive receives a start command to begin a lifting operation, the 
following actions occur:

1. The drive first performs a transistor diagnostic test to check for 
phase-to-phase and phase-to-ground shorts. A failure status from 
either of these tests will result in a drive fault and the brake relay will 
NOT be energized (brake remains set).

2. The drive will then provide the motor with flux as well as perform a 
check for current flow through all three motor phases. This ensures 
that torque will be delivered to the load when the mechanical brake is 
released. When torque proving is enabled, open phase loss detection 
is performed regardless of the setting of Bit 12 of [Fault Config 1], 
parameter 238.

3. If the drive passes all tests, the brake will be released and the drive 
will take control of the load after the programmed time in [Brk 
Release Time], parameter 604 which is the typical mechanical 
release time of the brake.

Brake Proving 

When the drive receives a stop command to end a lifting operation, the 
following actions occur:

1. The brake is commanded closed when the speed of the motor reaches 
zero.

2. After the time period programmed in [Brk Set Time], parameter 607, 
the drive will verify if the brake is capable of holding torque. It will 
do this by ramping the torque down at a rate set in [TorqLim 
SlewRate], parameter 608. Note that the drive can be started again at 
any time without waiting for either of the above timers to finish.

3. While the torque is ramping down, the drive will perform a brake slip 
test. If movement exceeds the limit set in [BrkSlip Count], parameter 
609, then an alarm is set and the drive will start a brake slip 
procedure. The drive will allow the motor to travel the distance 
programmed [Brk Alarm Travel], parameter 610. Another slip test 
will be performed and will repeat continuously until; A) the load 
stops slipping, or B) the load reaches the ground. This feature keeps 
control of the load and returns it to the ground in a controlled manner 
in the event of a mechanical brake failure. 
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Application Notes C-7

Speed Monitoring / Speed Band Limit

This routine is intended to fault the drive if the difference between the 
speed reference and the encoder feedback is larger than the value set in 
[Spd Dev Band], parameter 602 and the drive is NOT making any 
progress toward the reference. [SpdBand Integrat], parameter 603 sets 
the time that the speed difference can be greater than the deviation band 
before causing a fault and setting the brake.

Float

Float is defined as the condition when the drive is holding the load at 
zero hertz while holding off the mechanical brake. The float condition 
starts when the frequency drops below the speed set in [Float Tolerance], 
parameter 606. Float will stay active for a period of time set by 
[ZeroSpdFloatTime], parameter 605. If a digital input (parameters 
361-366) is set to “Micro Pos” (also Float) and it is closed, the Float 
condition will stay active and will disregard the timer. This signal is also 
available through a communication device, see [TorqProve Setup], 
parameter 601.

Micro Position

Micro Position refers to rescaling of the commanded frequency by a 
percentage entered in [MicroPos Scale %], parameter 611. This allows 
for slower operation of a lift which provides an operator with better 
resolution when positioning a load. Micro Position is activated only 
when the drive is running at or near zero speed. This can be initiated by a 
digital input configured as Micro Pos or through a communication 
device ([TorqProve Setup]) which is the same digital input which signals 
the float condition. 

Fast Stop

Fast Stop is intended to stop the load as fast as possible then set the 
mechanical brake. The Fast Stop can be initiated from a digital input or 
through a communication device through [TorqProve Setup]. The 
difference from a normal stop is that the decel time is forced to be 0.1 
seconds. When the Torque Proving function is enabled, the Float time is 
ignored at the end of the ramp. This feature can be used without enabling 
the Torque Proving function.

Refer to Reverse Speed Limit on page C-16

Minimum Speed
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C-8 Application Notes

Within the PowerFlex family there are several motor control 
technologies:

Torque Producers

Torque Controllers

Speed Regulators

Torque Producers
Volts/Hertz

This technology follows a specific pattern of voltage and frequency 
output to the motor, regardless of the motor being used. The shape of the 
V/Hz curve can be controlled a limited amount, but once the shape is 
determined, the drive output is fixed to those values. Given the fixed 
values, each motor will react based on its own speed/torque 
characteristics.

This technology is good for basic centrifugal fan/pump operation and for 
most multi-motor applications. Torque production is generally good.

Sensorless Vector

This technology combines the basic Volts/Hertz concept with known 
motor parameters such as Rated FLA, HP, Voltage, stator resistance and 
flux producing current. Knowledge of the individual motor attached to 
the drive allows the drive to adjust the output pattern to the motor and 
load conditions. By identifying motor parameters, the drive can 
maximize the torque produced in the motor and extend the speed range 
at which that torque can be produced.

This technology is excellent for applications that require a wider speed 
range and applications that need maximum possible torque for 
breakaway, acceleration or overload. Centrifuges, extruders, conveyors 
and others are candidates.

Torque Controllers
Vector

This technology differs from the two above, because it actually controls 
or regulates torque. Rather than allowing the motor and load to actually 
determine the amount of torque produced, Vector technology allows the 
drive to regulate the torque to a defined value. By independently 
identifying and controlling both flux and torque currents in the motor, 
true control of torque is achieved. High bandwidth current regulators 
remain active with or without encoder feedback to produce outstanding 
results.

Motor Control Technology
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Application Notes C-9

This technology is excellent for those applications where torque control, 
rather than mere torque production, is key to the success of the process. 
These include web handling, demanding extruders and lifting 
applications such as hoists or material handling.

Vector Control can operate in one of two configurations:

1. Encoderless

Not to be confused with Sensorless Vector above, Encoderless Vector 
based on Allen-Bradley’s patented Field Oriented Control 
technology means that a feedback device is not required. Torque 
control can be achieved across a significant speed range without 
feedback.

2. Closed Loop (with Encoder)

Vector Control with encoder feedback utilizes Allen-Bradley’s Force 
Technology™. This industry leading technology allows the drive to 
control torque over the entire speed range, including zero speed. For 
those applications that require smooth torque regulation at very low 
speeds or full torque at zero speed, Closed Loop Vector Control is 
the answer.

Speed Regulators

Any of the PowerFlex drives, regardless of their motor control 
technology (Volts/Hz, Sensorless Vector or Vector) can be set up to 
regulate speed. Speed regulation and torque regulation must be separated 
to understand drive operation. 

The PowerFlex 70 and PowerFlex 700 with Standard Control can be 
programmed to regulate speed using the slip compensation feature. Slip 
compensation reacts to load changes by adjusting the drive output 
frequency to maintain motor speed. Torque production operates 
independently. This feature produces speed regulation of about 0.5% of 
base speed over a specified speed range (40:1 for V/Hz and 80:1 for 
Sensorless Vector). These two drives do not have the capability to extend 
the speed range or tighten the speed regulation below 0.5% because they 
do not have connections for a feedback device. 

The PowerFlex 700 with the Vector Control option can offer better speed 
regulation by adding speed feedback. Using a speed feedback device 
(encoder) tightens speed regulation to 0.001% of base speed and extends 
the speed range to zero speed.
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For single motor applications the drive can be programmed to protect the 
motor from overload conditions. An electronic thermal overload I2T 
function emulates a thermal overload relay. This operation is based on 
three parameters; [Motor NP FLA], [Motor OL Factor] and [Motor OL 
Hertz] (parameters 042, 048 and 047, respectively). 

[Motor NP FLA] is multiplied by [Motor OL Factor] to allow the user to 
define the continuous level of current allowed by the motor thermal 
overload. [Motor OL Hertz] is used to allow the user to adjust the 
frequency below which the motor overload is derated.

The motor can operate up to 102% of FLA continuously. If the drive had 
just been activated, it will run at 150% of FLA for 180 seconds. If the 
motor had been operating at 100% for over 30 minutes, the drive will run 
at 150% of FLA for 60 seconds. These values assume the drive is 
operating above [Motor OL Hertz], and that [Motor OL Factor] is set to 
1.00.

Operation below 100% current causes the temperature calculation to 
account for motor cooling.

[Motor OL Hertz] defines the frequency where motor overload capacity 
derate should begin. The motor overload capacity is reduced when 
operating below [Motor OL Hertz]. For all settings of [Motor OL Hertz] 
other than zero, the overload capacity is reduced to 70% at an output 
frequency of zero.

Motor Overload
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Application Notes C-11

[Motor NP FLA] is multiplied by [Motor OL Factor] to select the rated 
current for the motor thermal overload. This can be used to raise or lower 
the level of current that will cause the motor thermal overload to trip. 
The effective overload factor is a combination of [Motor OL Hertz] and 
[Motor OL Factor].

Overspeed Limit is a user programmable value that allows operation at 
maximum speed, but also provides an “overspeed band” that will allow a 
speed regulator such as encoder feedback or slip compensation to 
increase the output frequency above maximum speed in order to 
maintain maximum motor speed.

The figure below illustrates a typical Custom V/Hz profile. Minimum 
Speed is entered in Hertz and determines the lower speed reference limit 
during normal operation. Maximum Speed is entered in Hertz and 
determines the upper speed reference limit. The two “Speed” parameters 
only limit the speed reference and not the output frequency.

The actual output frequency at maximum speed reference is the sum of 
the speed reference plus “speed adder” components from functions such 
as slip compensation. 

The Overspeed Limit is entered in Hertz and added to Maximum Speed 
and the sum of the two (Speed Limit) limit the output frequency. This 
sum (Speed Limit) must is compared to Maximum Frequency and an 
alarm is initiated which prevents operation if the Speed Limit exceeds 
Maximum Frequency.
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When AC input power is lost, energy is being supplied to the motor from 
the DC bus capacitors. The energy from the capacitors is not being 
replaced (via the AC line), thus, the DC bus voltage will fall rapidly. The 
drive must detect this fall and react according to the way it is 
programmed. Two parameters display DC bus voltage:

[DC Bus Voltage] - displays the instantaneous value 

[DC Bus Memory] - displays a 6 minute running average of the 
voltage. 

All drive reactions to power loss are based on [DC Bus Memory]. This 
averages low and high line conditions and sets the drive to react to the 
average rather than assumed values. For example, a 480V installation 
would have a 480V AC line and produce a nominal 648V DC bus. If the 
drive were to react to a fixed voltage for line loss detect, (i.e. 533V DC), 
then normal operation would occur for nominal line installations. 
However, if a lower nominal line voltage of 440V AC was used, then 
nominal DC bus voltage would be only 594V DC. If the drive were to 
react to the fixed 533V level (only –10%) for line loss detect, any 
anomaly might trigger a false line loss detection. Line loss, therefore 
always uses the 6 minute average for DC bus voltage and detects line 
loss based on a fixed percentage of that memory. In the same example, 
the average would be 594V DC instead of 650V DC and the fixed 
percentage, 27% for “Coast to Stop” and 18% for all others, would allow 
identical operation regardless of line voltage.
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Application Notes C-13

The PowerFlex 70 uses only these fixed percentages. The PowerFlex 700 
can selectively use the same percentages or the user can set a trigger 
point for line loss detect. The adjustable trigger level is set using [Power 
Loss Level] (see [Power Loss Level] on page 3-38). 

Figure C.4   Power Loss Mode = Coast

Figure C.5   Power Loss Mode = Decel

The internal PI function of the PowerFlex 700 provides closed loop 
process control with proportional and integral control action. The 
function is designed for use in applications that require simple control of 
a process without external control devices. The PI function allows the 
microprocessor of the drive to follow a single process control loop. 

The PI function reads a process variable input to the drive and compares 
it to a desired setpoint stored in the drive. The algorithm will then adjust 
the output of the PI regulator, changing drive output frequency to try and 
make the process variable equal the setpoint.
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It can operate as trim mode by summing the PI loop output with a master 
speed reference.

Or, it can operate as control mode by supplying the entire speed 
reference. This method is identified as “exclusive mode”

PI Enable 

The output of the PI loop can be turned on (enabled) or turned off 
(disabled). This control allows the user to determine when the PI loop is 
providing part or all of the commanded speed. The logic for enabling the 
PI loop is shown below.

The drive must be running for the PI loop to be enabled. The loop will be 
disabled when the drive is ramping to a stop (unless “Stop Mode” is 
configured in [PI Configuration]), jogging or the signal loss protection 
for the analog input(s) is sensing a loss of signal.

If a digital input has been configured to “PI Enable,” two events are 
required to enable the loop: the digital input must be closed AND bit 0 of 
the PI Control parameter must be = 1. 
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If no digital input is configured to “PI Enable,” then only the Bit 0 = 1 
condition must be met. If the bit is permanently set to a “1”, then the 
loop will become enabled as soon as the drive goes into “run”.
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C-16 Application Notes

Figure C.6   [Rev Speed Limit], parameter 454 set to zero

Figure C.7   [Rev Speed Limit], parameter 454 set to a non-zero Value
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Application Notes C-17

Figure C.8   Skip Frequency

Some machinery may have a resonant operating frequency that must be 
avoided to minimize the risk of equipment damage. To assure that the 
motor cannot continuously operate at one or more of the points, skip 
frequencies are used. Parameters 084-086, ([Skip Frequency 1-3]) are 
available to set the frequencies to be avoided.

The value programmed into the skip frequency parameters sets the center 
point for an entire “skip band” of frequencies. The width of the band 
(range of frequency around the center point) is determined by parameter 
87, [Skip Freq Band]. The range is split, half above and half below the 
skip frequency parameter.

If the commanded frequency of the drive is greater than or equal to the 
skip (center) frequency and less than or equal to the high value of the 
band (skip plus 1/2 band), the drive will set the output frequency to the 
high value of the band. See (A) in Figure C.8.

If the commanded frequency is less than the skip (center) frequency and 
greater than or equal to the low value of the band (skip minus 1/2 band), 
the drive will set the output frequency to the low value of the band. See 
(B) in Figure C.8.

Acceleration and deceleration are not affected by the skip frequencies. 
Normal accel/decel will proceed through the band once the commanded 
frequency is greater than the skip frequency. See (A) & (B) in Figure 
C.8. This function affects only continuous operation within the band.
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Skip Frequency Examples
The skip frequency will have 
hysteresis so the output does not 
toggle between high and low values. 
Three distinct bands can be 
programmed. If none of the skip 
bands touch or overlap, each band 
has its own high/low limit. 

If skip bands overlap or touch, the 
center frequency is recalculated 
based on the highest and lowest band 
values.

If a skip band(s) extend beyond the 
max frequency limits, the highest 
band value will be clamped at the 
max frequency limit. The center 
frequency is recalculated based on 
the highest and lowest band values.

If the band is outside the limits, the 
skip band is inactive.
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This function stops (sleep) and starts (wake) the drive based on 
separately configurable analog input levels rather than discrete start and 
stop signals. When enabled in “Direct” mode, the drive will start (wake) 
when an analog signal is greater than or equal to the user specified 
[Wake Level], and stop the drive when an analog signal is less than or 
equal to the user specified [Sleep Level]. When Sleep Wake is enabled 
for “Invert” mode(1), the drive will start (wake) when an analog signal is 
less than or equal to the user specified [Wake Level], and stop the drive 
when an analog signal is greater than or equal to the user specified 
[Sleep Level].

Definitions

Wake - A start command generated when the analog input value 
remains above [Wake Level] (or below when Invert mode is active) 
for a time greater than [Wake Time].

Sleep - A Stop command generated when the analog input value 
remains below [Sleep Level] (or above when Invert mode is active) 
for a time greater than [Sleep Time].

Speed Reference – The active speed command to the drive as 
selected by drive logic and [Speed Ref x Sel].

Start Command - A command generated by pressing the Start button 
on the HIM, closing a digital input programmed for Start, Run, Run 
Forward or Run Reverse.

Refer to Figure C.9.

Sleep Wake Mode

(1) Invert mode is only available with Vector firmware 3.xxx and later.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 399 of 3168



C-20 Application Notes

Figure C.9   Sleep Wake Mode
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4. [Speed Ref x Sel] must be set to a speed reference source that will 
control the drive. If [Sleep-Wake Ref] = [Speed Ref x Sel], the same 
analog signal will control start/stop and speed reference.
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Standard Control Option

When Start At Powerup in 2 wire control is configured, the drive will 
start if the start permissive conditions are met within 10 seconds of drive 
power being applied. An alarm will be annunciated from application of 
power until the drive actually starts, indicating the powerup start attempt 
is in progress. If the drive has not started within the 10 second interval, 
the powerup start attempt will be terminated.

Vector Control Option

A powerup delay time of up to 30 seconds can be programmed through 
[Powerup Delay], parameter 167. After the time expires, the drive will 
start if all of the start permissive conditions are met. Before that time, 
restart is not possible.

Start At PowerUp
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 Time Expired?

Vector Control Option

Start At PowerUp

Yes

Powerup Terminated!
Normal Mode

No

No

No

10 Second Limit
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Stop Mode

Mode Description
Coast to 
Stop

This method releases the motor and allows the load to stop by friction.
1. On Stop, the drive output goes immediately to zero (off).
2. No further power is supplied to the motor. The drive has released control.
3. The motor will coast for a time that is dependent on the mechanics of the system 

(inertia, friction, etc).
Brake to 
Stop

This method uses DC injection of the motor to Stop and/or hold the load.
1. On Stop, 3 phase drive output goes to zero (off)
2. Drive outputs DC voltage on the last used phase at the level programmed in [DC Brake 

Level] Par 158. This voltage causes a “stopping” brake torque. If the voltage is applied 
for a time that is longer than the actual possible stopping time, the remaining time will 
be used to attempt to hold the motor at zero speed.

3. DC voltage to the motor continues for the amount of time programmed in [DC Brake 
Time] Par 159. Braking ceases after this time expires.

4. After the DC Braking ceases, no further power is supplied to the motor. The motor may 
or may not be stopped. The drive has released control.

5. The motor, if rotating, will coast from its present speed for a time that is dependent on 
the mechanics of the system (inertia, friction, etc).

Coast Time is load dependentStop
Command

Time

Output Voltage

Output Current

Motor Speed

Stop
Command DC Hold Time

(A)(C)(B)
Time

Output Voltage
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Motor Speed

DC
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Ramp to 
Stop

This method uses drive output reduction to stop the load.
1. On Stop, drive output will decrease according to the programmed pattern from its 

present value to zero. The pattern may be linear or squared. The output will decrease 
to zero at the rate determined by the programmed [Maximum Freq] and the 
programmed active [Decel Time x].

2. The reduction in output can be limited by other drive factors such as such as bus or 
current regulation.

3. When the output reaches zero the output is shut off. 
4. The motor, if rotating, will coast from its present speed for a time that is dependent on 

the mechanics of the system (inertia, friction, etc).
Ramp to 
Hold

This method combines two of the methods above. It uses drive output reduction to stop the 
load and DC injection to hold the load at zero speed once it has stopped.
1. On Stop, drive output will decrease according to the programmed pattern from its 

present value to zero. The pattern may be linear or squared. The output will decrease 
to zero at the rate determined by the programmed [Maximum Freq] and the 
programmed active [Decel Time x]

2. The reduction in output can be limited by other drive factors such as bus or current 
regulation.

3. When the output reaches zero 3 phase drive output goes to zero (off) and the drive 
outputs DC voltage on the last used phase at the level programmed in [DC Brake 
Level] Par 158. This voltage causes a “holding” brake torque.

4. DC voltage to the motor continues until a Start command is reissued or the drive is 
disabled.

5. If a Start command is reissued, DC Braking ceases and he drive returns to normal AC 
operation. If an Enable command is removed, the drive enters a “not ready” state until 
the enable is restored.

Mode Description
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Example:

Calculate the maximum power of a 5 HP, 460V motor connected to a 480V rated drive 
supplied with 342V Actual Line Voltage input.

Actual Line Voltage / Nominal Motor Voltage = 74.3%

74.3%  5 HP = 3.7 HP

74.3%  60 Hz = 44.6 Hz

At 342V Actual Line Voltage, the maximum power the 5 HP, 460V motor can produce is
3.7 HP at 44.6 Hz.

Voltage Tolerance

Drive Rating
Nominal Line 
Voltage

Nominal Motor 
Voltage

Drive Full Power 
Range

Drive Operating 
Range

200-240 200 200* 200-264 180-264
208 208 208-264
240 230 230-264

380-400 380 380* 380-528 342-528
400 400 400-528
480 460 460-528

500-600
(Frames 0-4 Only)

600 575* 575-660 432-660

500-690
(Frames 5-6 Only)

600 575* 575-660 475-759
690 690 690-759 475-759

Drive Full Power Range = Nominal Motor Voltage to Drive Rated Voltage +10%.
Rated power is available across the entire Drive Full Power Range.

Drive Operating Range = Lowest (*) Nominal Motor Voltage –10% to Drive Rated Voltage +10%.
Drive Output is linearly derated when Actual Line Voltage is less than 
the Nominal Motor Voltage.
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Notes:
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Notes:
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A
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Accel Mask, 3-51
Accel Owner, 3-52
Accel Time x, 3-31
Access Panel Removal, 1-7
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Alarm 1 @ Fault, 3-45
Alarm 2 @ Fault, 3-45
Alarm Clear, 3-47
Alarm Config 1, 3-47
Alarm Descriptions, 4-10
Alarm x Code, 3-47
Alarms

Analog In Loss, 4-10
Bipolar Conflict, 4-10
Brake Slipped, 4-10
Decel Inhibt, 4-10
Dig In Conflict, 4-10
Drive OL Level, 4-10
FluxAmpsRef Rang, 4-11
Ground Warn, 4-11
In Phase Loss, 4-11
IntDBRes OvrHeat, 4-11
IR Volts Range, 4-11
Ixo Vlt Rang, 4-11
Load Loss, 4-11
MaxFreq Conflict, 4-11
Motor Thermistor, 4-11
Motor Type Cflct, 4-11
NP Hz Conflict, 4-11
Power Loss, 4-11
Precharge Active, 4-11
PTC Conflict, 4-11
Sleep Config, 4-11
Speed Ref Cflct, 4-11
Start At PowerUp, 4-11
TB Man Ref Cflct, 4-12

Torq Prove Cflct, 4-12
UnderVoltage, 4-12
VHz Neg Slope, 4-12
Waking, 4-12

Alarms Group, 3-47
Alarms, Clearing, 4-9
ALT Key

Functions, B-2
ALT Key Functions, B-2
Ambient Temperature, 1-2
Analog In Loss Alarm, 4-10
Analog In Loss Fault, 4-4
Analog In x Hi, 3-54
Analog In x Lo, 3-54
Analog Inputs Group, 3-53
Analog Inx Value, 3-13
Analog Out Scale, 3-56
Analog Out1 Hi, 3-55
Analog Out1 Lo, 3-55
Analog Out1 Sel, 3-55
Analog Out2 Lo, 3-55
Analog Out2 Sel, 3-55
Analog Outputs Group, 3-54
Anlg Cal Chksum Fault, 4-4
Anlg In Config, 3-53
Anlg In Loss, 3-54
Anlg In Sqr Root, 3-53
Anlg Out Absolut, 3-54
Anlg Out Config, 3-54
Anlg Out Setpt, 3-56
Applications File, 3-59
Armored Cable, 1-6
Assisted Start Up, 2-3
Auto Mode, 1-22
Auto Rstrt Delay, 3-35
Auto Rstrt Tries, 3-35
Auto Rstrt Tries Fault, 4-4
Auto/Manual

Control, 1-23
Modes, 1-22

Auto-Reset/Start, 4-1
Autotune, 3-17
AutoTune Aborted Fault, 4-4
Autotune Torque, 3-18
Auxiliary Input Fault, 4-4
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B
Before Applying Power, 2-1
Bipolar Conflict Alarm, 4-10
Bipolar Inputs, 1-15
Bottom Plate Removal, 1-7
Bottom View Dimensions, A-19
Brake

Dynamic, 3-33
Brake Slipped Alarm, 4-10
Break Frequency, 3-20
Break Voltage, 3-20
Brk Alarm Travel, 3-60
Brk Release Time, 3-60
Brk Set Time, 3-60
BrkSlip Count, 3-60
Bus Capacitors, Discharging, P-3
Bus Reg Kd, 3-34
Bus Reg Ki, 3-33
Bus Reg Kp, 3-34
Bus Reg Mode A, 3-33
Bus Reg Mode B, 3-33
Bypass Contactors, 1-13

C
Cable Entry Plate

Removal, 1-7
SHLD Terminal, 1-4

Cable Length
Motor, 1-7

Cable Trays, 1-7
Cables, Power

Armored, 1-6
Insulation, 1-5
Separation, 1-5
Shielded, 1-5, 1-6
Type, 1-5
Unshielded, 1-5

Capacitors
Bus, Discharging, P-3

Cassette, I/O, 1-16
Catalog Number Explanation, P-4
CE

Conformity, 1-25
Requirements, 1-26

Checklist, Start-Up, 2-1
Circuit Breakers, Input, 1-5
Clear Fault Owner, 3-52
Clearing Alarms, 4-9
Clearing Faults, 4-4

Cntl Bd Overtemp Fault, 4-4
Comm Control Group, 3-49
Commanded Freq, 3-12
Commanded Speed, 3-12
Commanded Torque, 3-13
Common Bus, 1-24
Common Mode Capacitors, 1-13
Common Mode Interference, 1-15
Common Symptoms and Corrective 

Action, 4-13
Communication File, 3-49
Communications

Logic Command Word, A-5
Logic Status Word, A-6
Programmable Controller 

Configurations, A-4
Compensation, 3-16
Conduit, 1-7
Contactors

Bypass, 1-13
Input, 1-12
Output, 1-12, A-7

Control Options, 3-3
Control Status, 3-19
Control SW Ver, 3-14
Control Wire, 1-16
Control, Auto/Manual, 1-23
Conventions, Manual, P-2
Copycat, B-4
Cover, Opening, 1-1
Cross Reference, Parameter

by Name, 3-61
by Number, 3-64

Current Lmt Gain, 3-31
Current Lmt Sel, 3-31
Current Lmt Val, 3-31
Current Rate Limit, 3-32

D
Data In Ax, 3-52
Data Out Ax, 3-53
Data, Saving, B-4
Datalinks Group, 3-52
DB Resistance Fault, 4-4
DB Resistor Type, 3-34
DB While Stopped, 3-32
DC Brake Level, 3-33
DC Brake Time, 3-33
DC Brk Levl Sel, 3-32
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DC Bus Memory, 3-13
DC Bus Voltage, 3-13
DC Input, 1-24
Decel Inhibit Fault, 4-5
Decel Inhibt Alarm, 4-10
Decel Mask, 3-51
Decel Owner, 3-52
Decel Time x, 3-31
Defaults, Resetting to, 3-40, B-4
Diagnostic Data, Viewing, B-4
Diagnostics Group, 3-41
Dig In Conflict Alarm, 4-10
Dig In Status, 3-43
Dig Out Setpt, 3-58
Dig Out Status, 3-43
Dig Outx Level, 3-58
Dig Outx OffTime, 3-59
Dig Outx OnTime, 3-59
Digital Inputs Group, 3-57
Digital Inx Sel, 3-57
Digital Outputs Group, 3-57
Digital Outx Sel, 3-58
Dimensions

Bottom View, A-19
Drive, A-15
Minimum Clearances, 1-2
Mounting

PowerFlex 700, A-15, A-17
Direction Config Group, 3-38
Direction Mask, 3-51
Direction Mode, 3-38
Direction Owner, 3-52
Discrete Speeds Group, 3-25
Distribution Systems

Unbalanced, 1-3
Ungrounded, 1-3

DPI Baud Rate, 3-49
DPI Data Rate, 3-49
DPI Fdbk Select, 3-50
DPI Port 1-5 Fault, 4-7
DPI Port Locations, B-1
DPI Port Sel, 3-50
DPI Port Value, 3-50
DPI Ref Select, 3-50
Drive Alarm 1, 3-41
Drive Alarm 2, 3-41, 3-42
Drive Checksum, 3-41
Drive Data Group, 3-14
Drive Frame Size, P-3

Drive Grounding, 1-4
Drive Logic Rslt, 3-49
Drive Memory Group, 3-39
Drive OL Count, 3-43
Drive OL Level Alarm, 4-10
Drive OL Mode, 3-31
Drive Overload Fault, 4-5
Drive Powerup Fault, 4-5
Drive Ramp Rslt, 3-49
Drive Ratings, A-7
Drive Ref Rslt, 3-49
Drive Status 1, 3-41
Drive Temp, 3-43
DriveExecutive, 3-1
DriveExplorer, 3-1
Droop RPM @ FLA, 3-32
Dynamic Brake

Resistor Selection, 3-34
Setup, 3-33

Dynamic Control File, 3-31

E
Earthing, see Grounding
Editing Parameters, 3-1
Elapsed kWh, 3-13
Elapsed MWH, 3-12
Elapsed Run Time, 3-12
EMC

Directive, 1-25
Instructions, 1-25

EMI/RFI Filter Grounding, RFI Filter, 
1-4

Enc Position Fdbk, 3-20
Enclosure Rating, 1-2
Encoder Loss Fault, 4-5
Encoder PPR, 3-20
Encoder Quad Err Fault, 4-5
Encoder Speed, 3-20
Encoder Terminal Block, 1-16, 1-19
Encoder Wiring, 1-19
Encoder Z Chan, 3-21
ESD, Static Discharge, P-3
Excessive Load Fault, 4-5
External Brake Resistor, C-1

F
Factory Defaults, Resetting to, 3-40, 

B-4
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Fan/Pump Parameter Set, 3-39
Fault & Alarm Types, 4-1
Fault 1 Time, 3-47
Fault Amps, 3-44
Fault Bus Volts, 3-44
Fault Clear, 3-46
Fault Clear Mode, 3-46
Fault Clr Mask, 3-51
Fault Config x, 3-46
Fault Descriptions, 4-4
Fault Frequency, 3-44
Fault Queue, B-4
Fault Speed, 3-44
Fault x Code, 3-46
Faults

Analog In Loss, 4-4
Anlg Cal Chksum, 4-4
Auto Rstrt Tries, 4-4
AutoTune Aborted, 4-4
Auxiliary Input, 4-4
Cntl Bd Overtemp, 4-4
DB Resistance, 4-4
Decel Inhibit, 4-5
DPI Port 1-5, 4-7
Drive Overload, 4-5
Drive Powerup, 4-5
Encoder Loss, 4-5
Encoder Quad Err, 4-5
Excessive Load, 4-5
Faults Cleared, 4-5
Flt QueueCleared, 4-5
FluxAmpsRef Rang, 4-5
Ground Fault, 4-5
Hardware Fault, 4-5
Heatsink OvrTemp, 4-5
HW OverCurrent, 4-6
I/O Comm Loss, 4-6
I/O Failure, 4-6
I/O Mismatch, 4-6
Incompat MCB-PB, 4-6
Input Phase Loss, 4-6
IR Volts Range, 4-6
IXo VoltageRange, 4-6
Load Loss, 4-6
Motor Overload, 4-6
Motor Thermistor, 4-6
NVS I/O Checksum, 4-6
NVS I/O Failure, 4-6
Output PhaseLoss, 4-7
OverSpeed Limit, 4-7
OverVoltage, 4-7
Parameter Chksum, 4-7

Params Defaulted, 4-7
Phase Short, 4-7
Phase to Grnd, 4-7
Port 1-5 DPI Loss, 4-7
Power Loss, 4-8
Power Unit, 4-8
Pulse In Loss, 4-8
Pwr Brd Chksum, 4-8
Pwr Brd Chksum2, 4-8
Replaced MCB-PB, 4-8
Shear Pin, 4-8
Software, 4-8
SW OverCurrent, 4-8
TorqPrv Spd Band, 4-8
Trnsistr OvrTemp, 4-8
UnderVoltage, 4-9
UserSet Chksum, 4-9

Faults Cleared Fault, 4-5
Faults Group, 3-46
Faults, Clearing, 4-4
Fdbk Filter Sel, 3-20
Feedback Select, 3-22
FGP, 3-3
File

Applications, 3-59
Communication, 3-49
Dynamic Control, 3-31
Inputs & Outputs, 3-53
Monitor, 3-12
Motor Control, 3-14
Speed Command, 3-21
Utility, 3-38

File-Group-Parameter, 3-3
Filter, RFI, 1-4
First Environment Installations, 1-26
Float Tolerance, 3-60
Flt QueueCleared Fault, 4-5
Flux Braking, 3-34
Flux Current, 3-12
Flux Current Ref, 3-17
Flux Up Mode, 3-16
Flux Up Time, 3-16
Flux Vector Control Option, 3-3
FluxAmpsRef Rang Alarm, 4-11
FluxAmpsRef Rang Fault, 4-5
Flying Start En, 3-35
Flying StartGain, 3-35
Frame Designations, A-7
Frame Size, Drive, P-3
Functions, ALT Key, B-2
Fuses
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Input, 1-5
Ratings, A-7

G
General Precautions, P-3
Gnd Warn Level, 3-37
Ground Fault, 4-5
Ground Warn Alarm, 4-11
Grounding

Bus, 1-4
Conductor, 1-4
Filter, 1-4
General, 1-4
Impedance, 1-4
Safety, PE, 1-4
Shields, 1-4

Group
Alarms, 3-47
Analog Inputs, 3-53
Analog Outputs, 3-54
Comm Control, 3-49
Datalinks, 3-52
Diagnostics, 3-41
Digital Inputs, 3-57
Digital Outputs, 3-57
Direction Config, 3-38
Discrete Speeds, 3-25
Drive Data, 3-14
Drive Memory, 3-39
Faults, 3-46
HIM Ref Config, 3-39
Load Limits, 3-31
Masks & Owners, 3-50
Metering, 3-12
MOP Config, 3-39
Motor Data, 3-14
Power Loss, 3-37
Process PI, 3-27
Ramp Rates, 3-31
Restart Modes, 3-34
Scaled Blocks, 3-48
Slip Comp, 3-26
Spd Mode & Limits, 3-21
Speed Feedback, 3-20
Speed References, 3-24
Speed Regulator, 3-29
Speed Trim, 3-26
Stop/Brake Modes, 3-32
Torq Attributes, 3-15
Volts per Hertz, 3-19

H
Hardware Enable, 1-19
Hardware Fault, 4-5
Heatsink OvrTemp Fault, 4-5
HIM Menu Structure, B-4
HIM Menus

Diagnostics, B-4
Memory Storage, B-4
Preferences, B-4

HIM Ref Config Group, 3-39
HIM, Removing/Installing, B-8
HW OverCurrent Fault, 4-6

I
I/O

Cassette, 1-16
Standard, 1-15
Terminal Block, 1-16

I/O Comm Loss Fault, 4-6
I/O Failure Fault, 4-6
I/O Mismatch Fault, 4-6
In Phase Loss Alarm, 4-11
Incompat MCB-PB Fault, 4-6
Inertia Autotune, 3-18
Input Contactor

Start/Stop, 1-12
Input Devices

Circuit Breakers, 1-5
Contactors, 1-12
Fuses, 1-5

Input Fusing, 1-5
Input Phase Loss Fault, 4-6
Input Potentiometer, 1-20
Input Power Conditioning, 1-3
Inputs & Outputs File, 3-53
Installation, 1-1
IntDBRes OvrHeat Alarm, 4-11
IR Voltage Drop, 3-17
IR Volts Range Alarm, 4-11
IR Volts Range Fault, 4-6
Ixo Vlt Rang Alarm, 4-11
Ixo Voltage Drop, 3-17
IXo VoltageRange Fault, 4-6

J
Jog Mask, 3-51
Jog Owner, 3-51
Jog Speed, 3-25
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K
Kf Speed Loop, 3-30
Ki Speed Loop, 3-29
Kp Speed Loop, 3-30

L
Language, 3-40
Last Stop Source, 3-43
LCD HIM

Menus, B-4
LEDs, 4-2
Lifting/Torque Proving, C-2
Lifting/Torque Proving Start Up, 2-3
Linear List, 3-3
Linking Parameters, B-6
Load Frm Usr Set, 3-2, 3-40
Load Limits Group, 3-31
Load Loss Alarm, 4-11
Load Loss Fault, 4-6
Load Loss Level, 3-38
Load Loss Time, 3-38
Local Mask, 3-51
Local Owner, 3-52
Logic Command Word, A-5
Logic Mask, 3-50
Logic Status Word, A-6
Low Voltage Directive, 1-25

M
Man Ref Preload, 3-39
Manual Conventions, P-2
Manual Mode, 1-22
Manual/Auto Control, 1-23
Marker Pulse, 3-21
Masks & Owners Group, 3-50
MaxFreq Conflict Alarm, 4-11
Maximum Freq, 3-16
Maximum Speed, 3-22
Maximum Voltage, 3-15
Menu Structure, HIM, B-4
Metering Group, 3-12
MicroPos Scale%, 3-60
Minimum Clearances, 1-2
Minimum Speed, 3-22, C-7
MOD LED, 4-2
Modes, Auto/Manual, 1-22
Monitor File, 3-12

MOP Config Group, 3-39
MOP Frequency, 3-13
MOP Mask, 3-51
MOP Owner, 3-52
MOP Rate, 3-39
MOP Reference, 3-13
Motor Cable Lengths, 1-7
Motor Cntl Sel, 3-15
Motor Control File, 3-14
Motor Control Technology, C-8
Motor Data Group, 3-14
Motor Fdbk Type, 3-20
Motor NP FLA, 3-14
Motor NP Hertz, 3-14
Motor NP Power, 3-15
Motor NP RPM, 3-14
Motor NP Volts, 3-14
Motor OL Count, 3-44
Motor OL Factor, 3-15
Motor OL Hertz, 3-15
Motor Overload, C-10
Motor Overload Fault, 4-6
Motor Poles, 3-15
Motor Thermistor Alarm, 4-11
Motor Thermistor Fault, 4-6
Motor Type, 3-14
Motor Type Cflct Alarm, 4-11
Mounting

Clearances, 1-2
Orientation, 1-2

Mounting Dimensions, A-15
MOVs, 1-13
Mtr NP Pwr Units, 3-15
Mtr Tor Cur Ref, 3-19

N
Neg Torque Limit, 3-19
NET LED, 4-2
Non-Resettable, 4-1
Notch Filter Freq, 3-20
Notch Filter K, 3-21
NP Hz Conflict Alarm, 4-11
NVS I/O Checksum Fault, 4-6
NVS I/O Failure Fault, 4-6

O
Opening the Cover, 1-1
Operating Modes, 1-22
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Operating Temperature, 1-2
Operator Interface, B-5
Output Contactor

Start/Stop, 1-12
Output Current, 3-12
Output Devices

Cable Terminators, A-7
Common Mode Cores, A-7
Contactors, 1-12, A-7

Output Freq, 3-12
Output PhaseLoss Fault, 4-7
Output Power, 3-12
Output Powr Fctr, 3-12
Output Voltage, 3-12
Overspeed, C-11
Overspeed Limit, 3-22
OverSpeed Limit Fault, 4-7
OverVoltage Fault, 4-7

P
Param Access Lvl, 3-39
Parameter

Changing/Editing, B-5
Descriptions, 3-1
File-Group-Parameter Organization, 

3-3
Linear List, 3-3
Viewing, B-5

Parameter Chksum Fault, 4-7
Parameter Cross Reference

by Name, 3-61
by Number, 3-64

Parameter Linking, B-6
Parameter View

Advanced
Standard Control, 3-6

Fan/Pump, 3-11
Vector Control, 3-8

Basic
Standard Control, 3-4

Fan/Pump, 3-10
Vector Control, 3-5

Parameters
Accel Mask, 3-51
Accel Owner, 3-52
Accel Time x, 3-31
Alarm 1 @ Fault, 3-45
Alarm 2 @ Fault, 3-45
Alarm Clear, 3-47
Alarm Config 1, 3-47
Alarm x Code, 3-47

Analog In x Hi, 3-54
Analog In x Lo, 3-54
Analog Inx Value, 3-13
Analog Out Scale, 3-56
Analog Out1 Hi, 3-55
Analog Out1 Lo, 3-55
Analog Out1 Sel, 3-55
Analog Out2 Hi, 3-55
Analog Out2 Lo, 3-55
Analog Out2 Sel, 3-55
Anlg In Config, 3-53
Anlg In Loss, 3-54
Anlg In Sqr Root, 3-53
Anlg Out Absolut, 3-54
Anlg Out Config, 3-54
Anlg Out Setpt, 3-56
Auto Rstrt Delay, 3-35
Auto Rstrt Tries, 3-35
Autotune, 3-17
Autotune Torque, 3-18
Break Frequency, 3-20
Break Voltage, 3-20
Brk Alarm Travel, 3-60
Brk Release Time, 3-60
Brk Set Time, 3-60
BrkSlip Count, 3-60
Bus Reg Kd, 3-34
Bus Reg Ki, 3-33
Bus Reg Kp, 3-34
Bus Reg Mode A, 3-33
Bus Reg Mode B, 3-33
Clear Fault Owner, 3-52
Commanded Freq, 3-12
Commanded Speed, 3-12
Commanded Torque, 3-13
Compensation, 3-16
Control Status, 3-19
Control SW Ver, 3-14
Current Lmt Gain, 3-31
Current Lmt Sel, 3-31
Current Lmt Val, 3-31
Current Rate Limit, 3-32
Data In Ax, 3-52
Data Out Ax, 3-53
DB Resistor Type, 3-34
DB While Stopped, 3-32
DC Brake Level, 3-33
DC Brake Time, 3-33
DC Brk Levl Sel, 3-32
DC Bus Memory, 3-13
DC Bus Voltage, 3-13
Decel Mask, 3-51
Decel Owner, 3-52
Decel Time x, 3-31
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Dig In Status, 3-43
Dig Out Setpt, 3-58
Dig Out Status, 3-43
Dig Outx Level, 3-58
Dig Outx OffTime, 3-59
Dig Outx OnTime, 3-59
Digital Inx Sel, 3-57
Digital Outx Sel, 3-58
Direction Mask, 3-51
Direction Mode, 3-38
Direction Owner, 3-52
DPI Baud Rate, 3-49
DPI Data Rate, 3-49
DPI Fdbk Select, 3-50
DPI Port Sel, 3-50
DPI Port Value, 3-50
DPI Ref Select, 3-50
Drive Alarm 1, 3-41
Drive Alarm 2, 3-41, 3-42
Drive Checksum, 3-41
Drive Logic Rslt, 3-49
Drive OL Count, 3-43
Drive OL Mode, 3-31
Drive Ramp Rslt, 3-49
Drive Ref Rslt, 3-49
Drive Status 1, 3-41
Drive Temp, 3-43
Droop RPM @ FLA, 3-32
Elapsed kWh, 3-13
Elapsed MWH, 3-12
Elapsed Run Time, 3-12
Enc Position Fdbk, 3-20
Encoder PPR, 3-20
Encoder Speed, 3-20
Encoder Z Chan, 3-21
Fault 1 Time, 3-47
Fault Amps, 3-44
Fault Bus Volts, 3-44
Fault Clear, 3-46
Fault Clear Mode, 3-46
Fault Clr Mask, 3-51
Fault Config x, 3-46
Fault Frequency, 3-44
Fault Speed, 3-44
Fault x Code, 3-46
Fdbk Filter Sel, 3-20
Feedback Select, 3-22
Float Tolerance, 3-60
Flux Braking, 3-34
Flux Current, 3-12
Flux Current Ref, 3-17
Flux Up Mode, 3-16
Flux Up Time, 3-16
Flying Start En, 3-35

Flying StartGain, 3-35
Gnd Warn Level, 3-37
Inertia Autotune, 3-18
IR Voltage Drop, 3-17
Ixo Voltage Drop, 3-17
Jog Mask, 3-51
Jog Owner, 3-51
Jog Speed, 3-25
Kf Speed Loop, 3-30
Ki Speed Loop, 3-29
Kp Speed Loop, 3-30
Language, 3-40
Last Stop Source, 3-43
Load Frm Usr Set, 3-2, 3-40
Load Loss Level, 3-38
Load Loss Time, 3-38
Local Mask, 3-51
Local Owner, 3-52
Logic Mask, 3-50
Man Ref Preload, 3-39
Marker Pulse, 3-21
Maximum Freq, 3-16
Maximum Speed, 3-22
Maximum Voltage, 3-15
MicroPos Scale%, 3-60
Minimum Speed, 3-22
MOP Frequency, 3-13
MOP Mask, 3-51
MOP Owner, 3-52
MOP Rate, 3-39
MOP Reference, 3-13
Motor Cntl Sel, 3-15
Motor Fdbk Type, 3-20
Motor NP FLA, 3-14
Motor NP Hertz, 3-14
Motor NP Power, 3-15
Motor NP RPM, 3-14
Motor NP Volts, 3-14
Motor OL Count, 3-44
Motor OL Factor, 3-15
Motor OL Hertz, 3-15
Motor Poles, 3-15
Motor Type, 3-14
Mtr NP Pwr Units, 3-15
Mtr Tor Cur Ref, 3-19
Neg Torque Limit, 3-19
Notch Filter Freq, 3-20
Notch Filter K, 3-21
Output Current, 3-12
Output Freq, 3-12
Output Power, 3-12
Output Powr Fctr, 3-12
Output Voltage, 3-12
Overspeed Limit, 3-22
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Param Access Lvl, 3-39
PI BW Filter, 3-29
PI Configuration, 3-27
PI Control, 3-27
PI Deriv Time, 3-29
PI Error Meter, 3-29
PI Fdback Meter, 3-28
PI Feedback Hi, 3-29
PI Feedback Lo, 3-29
PI Feedback Sel, 3-28
PI Integral Time, 3-28
PI Lower Limit, 3-28
PI Output Meter, 3-29
PI Preload, 3-28
PI Prop Gain, 3-28
PI Ref Meter, 3-28
PI Reference Hi, 3-29
PI Reference Lo, 3-29
PI Reference Sel, 3-27
PI Setpoint, 3-27
PI Status, 3-28
PI Upper Limit, 3-28
Pos Torque Limit, 3-19
Power Loss Level, 3-38
Power Loss Mode, 3-37
Power Loss Time, 3-37
Powerup Delay, 3-34
PowerUp Marker, 3-46
Preset Speed x, 3-25
Pulse In Scale, 3-21
Pulse Input Ref, 3-25
PWM Frequency, 3-31
Ramped Speed, 3-13
Rated Amps, 3-14
Rated kW, 3-14
Rated Volts, 3-14
Reference Mask, 3-51
Reference Owner, 3-52
Regen Power Limit, 3-32
Reset Meters, 3-40
Reset To Defalts, 3-40
Rev Speed Limit, 3-23
Run Boost, 3-19
S Curve %, 3-31
Save HIM Ref, 3-39
Save MOP Ref, 3-39
Save To User Set, 3-40
Scale In Hi, 3-48
Scale In Lo, 3-48
Scale In Value, 3-48
Scale Out Hi, 3-48
Scale Out Lo, 3-48
Scale Out Value, 3-48
Shear Pin Time, 3-38

Skip Freq Band, 3-23
Skip Frequency x, 3-23
Sleep Level, 3-37
Sleep Time, 3-37
Sleep-Wake Mode, 3-36
Sleep-Wake Ref, 3-37
Slip Comp Gain, 3-26
Slip RPM @ FLA, 3-26
Slip RPM Meter, 3-26
SpdBand Integrat, 3-60
Speed Desired BW, 3-30
Speed Dev Band, 3-60
Speed Feedback, 3-13
Speed Loop Meter, 3-30
Speed Mode, 3-22
Speed Ref A Hi, 3-24
Speed Ref A Lo, 3-24
Speed Ref A Sel, 3-24
Speed Ref B Hi, 3-24
Speed Ref B Lo, 3-24
Speed Ref B Sel, 3-24
Speed Ref Source, 3-42
Speed Reference, 3-13
Speed Units, 3-21
Speed/Torque Mod, 3-23
Start At PowerUp, 3-34
Start Inhibits, 3-42
Start Mask, 3-50
Start Owner, 3-51
Start/Acc Boost, 3-19
Status 1 @ Fault, 3-44
Stop Mode x, 3-32
Stop Owner, 3-51
Stop/BRK Mode x, 3-32
SV Boost Filter, 3-16
TB Man Ref Hi, 3-25
TB Man Ref Lo, 3-25
TB Man Ref Sel, 3-25
Testpoint 1 Sel, 3-45
Testpoint x Data, 3-45
Torq Ref A Div, 3-18
TorqLim SlewRate, 3-60
TorqProve Cnfg, 3-59
TorqProve Setup, 3-59
Torque Current, 3-12
Torque Perf Mode, 3-15
Torque Ref B Mult, 3-2, 3-18
Torque Ref x Hi, 3-18
Torque Ref x Lo, 3-18
Torque Ref x Sel, 3-18
Torque Setpoint, 3-19
Torque Setpoint2, 3-19
Total Inertia, 3-30
Trim % Setpoint, 3-26
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Trim Hi, 3-26
Trim In Select, 3-26
Trim Lo, 3-26
Trim Out Select, 3-26
Voltage Class, 3-40
Wake Level, 3-37
Wake Time, 3-37
Zero SpdFloatTime, 3-60

Params Defaulted Fault, 4-7
PE Ground, 1-4
Phase Short Fault, 4-7
Phase to Grnd Fault, 4-7
PI BW Filter, 3-29
PI Configuration, 3-27
PI Control, 3-27
PI Deriv Time, 3-29
PI Error Meter, 3-29
PI Fdback Meter, 3-28
PI Feedback Hi, 3-29
PI Feedback Lo, 3-29
PI Feedback Sel, 3-28
PI Integral Time, 3-28
PI Lower Limit, 3-28
PI Output Meter, 3-29
PI Preload, 3-28
PI Prop Gain, 3-28
PI Ref Meter, 3-28
PI Reference Hi, 3-29
PI Reference Lo, 3-29
PI Reference Sel, 3-27
PI Setpoint, 3-27
PI Status, 3-28
PI Upper Limit, 3-28
Port 1-5 DPI Loss Fault, 4-7
PORT LED, 4-2
Ports, DPI Type, B-1
Pos Torque Limit, 3-19
Potentiometer, Wiring, 1-20
Power Cables/Wiring, 1-5
Power Conditioning, Input, 1-3
Power Loss Alarm, 4-11
Power Loss Fault, 4-8
Power Loss Group, 3-37
Power Loss Level, 3-38
Power Loss Mode, 3-37
Power Loss Ride Through, C-12
Power Loss Time, 3-37
Power Terminal Block, 1-10
Power Unit Fault, 4-8

Power Wiring
Access Panel, 1-7
General, 1-7

PowerFlex 700 Reference Manual, P-1
Powering Up the Drive, 2-1
Powerup Delay, 3-34
PowerUp Marker, 3-46
Precautions, General, P-3
Precharge, 1-24
Precharge Active Alarm, 4-11
Preferences, Setting, B-4
Preset Speed x, 3-25
Process PI

Standard Control, C-13
Process PI Group, 3-27
Programmable Controller 

Configurations, A-4
Programming, 3-1
PTC Conflict Alarm, 4-11
Publications, Reference, P-2
Pulse In Loss Fault, 4-8
Pulse In Scale, 3-21
Pulse Input, 1-19
Pulse Input Ref, 3-25
PWM Frequency, 3-31
Pwr Brd Chksum Fault, 4-8
Pwr Brd Chksum2, 4-8
PWR LED, 4-2

R
Ramp Rates Group, 3-31
Ramped Speed, 3-13
Rated Amps, 3-14
Rated kW, 3-14
Rated Volts, 3-14
Ratings, Drive, A-7
Reference Control, 1-22
Reference Manual, P-1
Reference Mask, 3-51
Reference Material, P-2
Reference Owner, 3-52
Regen Power Limit, 3-32
Removing Cover, 1-1
Repeated Start/Stop, 1-12
Replaced MCB-PB Fault, 4-8
Reset Meters, 3-40
Reset to Defaults, 3-40, B-4
Restart Modes Group, 3-34

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 416 of 3168



Index-11

Rev Speed Limit, 3-23
Reverse Speed Limit, C-16
Run Boost, 3-19

S
S Curve %, 3-31
S.M.A.R.T. Start Up, 2-3
Safety Ground, 1-4
Save HIM Ref, 3-39
Save MOP Ref, 3-39
Save To User Set, 3-40
Saving Data, B-4
Scale In Hi, 3-48
Scale In Lo, 3-48
Scale In Value, 3-48
Scale Out Hi, 3-48
Scale Out Lo, 3-48
Scale Out Value, 3-48
Scaled Blocks Group, 3-48
SCANport

Vector Control, P-5
Setting Preferences, B-4
Shear Pin Fault, 4-8
Shear Pin Time, 3-38
Shielded Cables

Power, 1-6
SHLD Terminal, 1-4
Short Circuit Protection, 1-5
Signal Wire, 1-15
Skip Freq Band, 3-23
Skip Frequency, C-17
Skip Frequency x, 3-23
Sleep Config Alarm, 4-11
Sleep Level, 3-37
Sleep Time, 3-37
Sleep Wake Mode, C-19
Sleep-Wake Mode, 3-36
Sleep-Wake Ref, 3-37
Slip Comp Gain, 3-26
Slip Comp Group, 3-26
Slip RPM @ FLA, 3-26
Slip RPM Meter, 3-26
Software Fault, 4-8
Spd Mode & Limits Group, 3-21
SpdBand Integrat, 3-60
Specifications

Agency Certification, A-1
Control, A-2, A-3
Drive Ratings, A-7

Electrical, A-2
Encoder, A-3
Environment, A-2
Protection, A-1, A-2

Speed Command File, 3-21
Speed Command Sources, 1-22
Speed Desired BW, 3-30
Speed Dev Band, 3-60
Speed Feedback, 3-13
Speed Feedback Group, 3-20
Speed Loop Meter, 3-30
Speed Mode, 3-22
Speed Pot, 1-20
Speed Ref A Hi, 3-24
Speed Ref A Lo, 3-24
Speed Ref A Sel, 3-24
Speed Ref B Hi, 3-24
Speed Ref B Lo, 3-24
Speed Ref B Sel, 3-24
Speed Ref Cflct Alarm, 4-11
Speed Ref Source, 3-42
Speed Reference, 3-13
Speed Reference Control, 1-22
Speed Reference Selection, 1-22
Speed References Group, 3-24
Speed Regulator Group, 3-29
Speed Trim Group, 3-26
Speed Units, 3-21
Speed/Torque Mod, 3-23
Standard Control I/O Terminal Block, 

1-17
Standard Control Option, 3-3
Standard I/O

TB, 1-16
Wiring, 1-15

Start At PowerUp, 3-34, C-21
Start At PowerUp Alarm, 4-11
Start Inhibits, 3-42
Start Mask, 3-50
Start Owner, 3-51
Start/Acc Boost, 3-19
Start/Stop, Repeated, 1-12
Start-Up

Assisted, 2-3
Checklist, 2-1
Lifting/Torque Proving, 2-3
S.M.A.R.T., 2-3

Static Discharge, ESD, P-3
Status 1 @ Fault, 3-44
Status LEDs, 4-2
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Stop Mode x, 3-32
Stop Owner, 3-51
Stop/Brake Modes Group, 3-32
Stop/BRK Mode x, 3-32
STS LED, 4-2
Supply Source, 1-2
SV Boost Filter, 3-16
SW OverCurrent Fault, 4-8
System Grounding, 1-4

T
TB Man Ref Cflct Alarm, 4-12
TB Man Ref Hi, 3-25
TB Man Ref Lo, 3-25
TB Man Ref Sel, 3-25
Terminal Block

Encoder, 1-16, 1-19
Power, 1-10
Standard Control I/O, 1-17
Standard I/O, 1-16
Vector Control I/O, 1-18
Wire Size

Encoder, 1-16
I/O, 1-16
Power, 1-9

Testpoint 1 Sel, 3-45
Testpoint Codes and Functions, 4-16
Testpoint x Data, 3-45
Torq Attributes Group, 3-15
Torq Prove Cflct Alarm, 4-12
Torq Ref A Div, 3-18
TorqLim SlewRate, 3-60
TorqProve Cnfg, 3-59
TorqProve Setup, 3-59
TorqPrv Spd Band Fault, 4-8
Torque Current, 3-12
Torque Perf Mode, 3-15
Torque Proving, C-2
Torque Proving Start Up, 2-3
Torque Ref B Mult, 3-2, 3-18
Torque Ref x Hi, 3-18
Torque Ref x Lo, 3-18
Torque Ref x Sel, 3-18
Torque Reference Source, 1-22
Torque Setpoint, 3-19
Torque Setpoint2, 3-19
Total Inertia, 3-30
Trim % Setpoint, 3-26
Trim Hi, 3-26

Trim In Select, 3-26
Trim Lo, 3-26
Trim Out Select, 3-26
Trnsistr OvrTemp Fault, 4-8
Troubleshooting, 4-1

U
Unbalanced/Ungrounded Supply, 1-3
UnderVoltage

Alarm, 4-12
Fault, 4-9

Ungrounded Distribution Systems, 1-13
Unshielded Power Cables, 1-5
User Configurable Alarm, 4-1
User Sets, B-4
UserSet Chksum Fault, 4-9
Utility File, 3-38

V
Vector Control I/O Terminal Block, 1-18
VHz Neg Slope Alarm, 4-12
Viewing and Changing Parameters, B-5
Voltage Class, 3-40
Voltage Tolerance, C-24
Volts per Hertz Group, 3-19

W
Wake Level, 3-37
Wake Time, 3-37
Waking Alarm, 4-12
Web Sites, see WWW, World Wide Web
Wire

Control, 1-16
Signal, 1-15

Wiring, 1-1
Access Panel Removal, 1-7
Cable Entry Plate Removal, 1-7
Encoder, 1-19
Hardware Enable, 1-19
I/O, 1-15
Potentiometer, 1-20
Power, 1-5

WWW, World Wide Web, 1-1, P-1, P-2, 
Back-2

Z
Zero SpdFloatTime, 3-60
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PowerFlex 700 Parameter Record

Number Parameter Name Setting
40 Motor Type
41 Motor NP Volts
42 Motor NP FLA
43 Motor NP Hertz
44 Motor NP RPM
45 Motor NP Power
46 Mtr NP Pwr Units
47 Motor OL Hertz
48 Motor OL Factor
49 Motor Poles
53 Motor Cntl Sel

Torque Perf Mode
54 Maximum Voltage
55 Maximum Freq
56 Compensation
57 Flux Up Mode
58 Flux Up Time
59 SV Boost Filter
61 Autotune
62 IR Voltage Drop
63 Flux Current Ref
64 Ixo Voltage Drop
66 Autotune Torque
67 Inertia Autotune
69 Start/Acc Boost
70 Run Boost
71 Break Voltage
72 Break Frequency
79 Speed Units
80 Feedback Select

Speed Mode
81 Minimum Speed
82 Maximum Speed
83 Overspeed Limit
84-86 Skip Frequency X
87 Skip Freq Band
88 Speed/Torque Mod
90, 93 Speed Ref X Sel
91, 94 Speed Ref X Hi
92, 95 Speed Ref X Lo
96 TB Man Ref Sel
97 TB Man Ref Hi
98 TB Man Ref Lo
100 Jog Speed

Jog Speed 1
101-107 Preset Speed X
108 Jog Speed 2
116 Trim % Setpoint
117 Trim In Select
118 Trim Out Select
119 Trim Hi
120 Trim Lo
121 Slip RPM @ FLA
122 Slip Comp Gain
124 PI Configuration

125 PI Control
126 PI Reference Sel
127 PI Setpoint
128 PI Feedback Sel
129 PI Integral Time
130 PI Prop Gain
131 PI Lower Limit
132 PI Upper Limit
133 PI Preload
139 PI BW Filter
140, 141 Accel Time X
142, 143 Decel Time X
145 DB While Stopped
146 S Curve %
147 Current Lmt Sel
148 Current Lmt Val
149 Current Lmt Gain
150 Drive OL Mode
151 PWM Frequency
152 Droop RPM @ FLA
153 Regen Power Limit
154 Current Rate Limit
155, 156 Stop Mode X

Stop/BRK Mode X
157 DC Brk Lvl Sel
158 DC Brake Level
159 DC Brake Time
160 Bus Reg Ki
161, 162 Bus Reg Mode X
163 DB Resistor Type
164 Bus Reg Kp
165 Bus Reg Kd
166 Flux Braking
167 Powerup Delay
168 Start At PowerUp
169 Flying Start En
170 Flying StartGain
174 Auto Rstrt Tries
175 Auto Rstrt Delay
177 Gnd Warn Level
178 Sleep-Wake Mode
179 Sleep-Wake Ref
180 Wake Level
181 Wake Time
182 Sleep Level
183 Sleep Time
184 Power Loss Mode
185 Power Loss Time
186 Power Loss Level
187 Load Loss Level
188 Load Loss Time
189 Shear Pin Time
190 Direction Mode
192 Save HIM Ref
193 Man Ref Preload

Number Parameter Name Setting
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194 Save MOP Ref
195 MOP Rate
196 Param Access Lvl
197 Reset To Defalts
198 Load Frm Usr Set
199 Save To User Set
200 Reset Meters
201 Language
202 Voltage Class
234, 236 Testpoint X Sel
238 Fault Config 1
240 Fault Clear
241 Fault Clear Mode
259 Alarm Config 1
261 Alarm Clear
270 DPI Baud Rate

DPI Data Rate
274 DPI Port Sel
276 Logic Mask
277 Start Mask
278 Jog Mask
279 Direction Mask
280 Reference Mask
281 Accel Mask
282 Decel Mask
283 Fault Clr Mask
284 MOP Mask
285 Local Mask
298 DPI Ref Select
299 DPI Fdbk Select
300-307 Data In XX
310-317 Data Out XX
320 Anlg In Config
321 Anlg In Sqr Root
322, 325 Analog In X Hi
323, 326 Analog In X Lo
324, 327 Analog In X Loss
340 Anlg Out Config
341 Anlg Out Absolut
342, 345 Analog OutX Sel
343, 346 Analog OutX Hi
344, 347 Analog OutX Lo
354, 355 Anlg OutX Scale
361-366 Digital InX Sel
377, 378 Anlg OutX Setpt
379 Dig Out Setpt
380, 
384, 388

Digital OutX Sel

381, 
385, 389

Dig OutX Level

382, 
386, 390

Dig OutX OnTime

383, 
387, 391

Dig OutX OffTime

412 Motor Fdbk Type
413 Encoder PPR
416 Fdbk Filter Sel
419 Notch Filter Freq
420 Notch Filter K
422 Pulse In Scale

Number Parameter Name Setting
423 Encoder Z Chan
427, 431 Torque Ref X Sel
428, 432 Torque Ref X Hi
429, 433 Torque Ref X Lo
430 Torq Ref A Div
434 Torque Ref B Mult
435 Torque Setpoint
436 Pos Torque Limit
437 Neg Torque Limit
438 Torque Setpoint2
440 Control Status
445 Ki Speed Loop
446 Kp Speed Loop
447 Kf Speed Loop
449 Speed Desired BW
450 Total Inertia
454 Rev Speed Limit
459 PI Deriv Time
460 PI Reference Hi
461 PI Reference Lo
462 PI Feedback Hi
463 PI Feedback Lo
476-494 ScaleX In Value
477-495 ScaleX In Hi
478-496 ScaleX In Lo
479-497 ScaleX Out Hi
480-498 ScaleX Out Lo
600 TorqProve Cnfg
601 TorqProve Setup
602 Spd Dev Band
603 SpdBand Integrat
604 Brk Release Time
605 ZeroSpdFloatTime
606 Float Tolerance
607 Brk Set Time
608 TorqLim SlewRate
609 BrkSlip Count
610 Brk Alarm Travel
611 MicroPos Scale%

Number Parameter Name Setting
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www.rockwellautomation.com

Corporate Headquarters
Rockwell Automation, 777 East Wisconsin Avenue, Suite 1400, Milwaukee, WI, 53202-5302 USA, Tel: (1) 414.212.5200, Fax: (1) 414.212.5201

Headquarters for Allen-Bradley Products, Rockwell Software Products and Global Manufacturing Solutions
Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation SA/NV, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, 27/F Citicorp Centre, 18 Whitfield Road, Causeway Bay, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Headquarters for Dodge and Reliance Electric Products
Americas: Rockwell Automation, 6040 Ponders Court, Greenville, SC 29615-4617 USA, Tel: (1) 864.297.4800, Fax: (1) 864.281.2433
Europe/Middle East/Africa: Rockwell Automation, Brühlstraße 22, D-74834 Elztal-Dallau, Germany, Tel: (49) 6261 9410, Fax: (49) 6261 17741
Asia Pacific: Rockwell Automation, 55 Newton Road, #11-01/02 Revenue House, Singapore 307987, Tel: (65) 6356-9077, Fax: (65) 6356-9011

U.S. Allen-Bradley Drives Technical Support
Tel: (1) 262.512.8176, Fax: (1) 262.512.2222, Email: support@drives.ra.rockwell.com, Online: www.ab.com/support/abdrives

Publication 20B-UM001G-EN-P – August, 2004 P/N 195670-P07
Supersedes 20B-UM001F-EN-P dated December, 2003 Copyright © 2004 Rockwell Automation, Inc. All rights reserved. Printed in USA.
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Adjustable Frequency AC Drive
Series B

Firmware Versions
4.001 & Up

User Manual

www.abpowerflex.com
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Important User Information
Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Safety Guidelines for the Application, Installation 
and Maintenance of Solid State Controls (Publication SGI-1.1 available from your 
local Rockwell Automation sales office or www.rockwellautomation.com/literature) 
describes some important differences between solid state equipment and 
hard-wired electromechanical devices. Because of this difference, and also because 
of the wide variety of uses for solid state equipment, all persons responsible for 
applying this equipment must satisfy themselves that each intended application of 
this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or 
consequential damages resulting from the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with any 
particular installation, Rockwell Automation, Inc. cannot assume responsibility or 
liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of 
information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written 
permission of Rockwell Automation, Inc. is prohibited.

Throughout this manual, when necessary we use notes to make you aware of safety 
considerations.

Important: Identifies information that is critical for successful application and 
understanding of the product.

DriveExplorer, DriveExecutive, Force Technology and SCANport are trademarks of Rockwell Automation, Inc.
PowerFlex and PLC are registered trademarks of Rockwell Automation, Inc.
ControlNet is a trademark of ControlNet International, Ltd.
DeviceNet is a trademark of the Open DeviceNet Vendor Association.

WARNING:  Identifies information about practices or circumstances 
that can cause an explosion in a hazardous environment, which may 
lead to personal injury or death, property damage, or economic loss.

ATTENTION:  Identifies information about practices or circumstances 
that can lead to personal injury or death, property damage, or economic 
loss. Attentions help you:

identify a hazard
avoid the hazard
recognize the consequences

Shock Hazard labels may be located on or inside the equipment (e.g., 
drive or motor) to alert people that dangerous voltage may be present.

Burn Hazard labels may be located on or inside the equipment (e.g., 
drive or motor) to alert people that surfaces may be at dangerous 
temperatures.
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Document Update

PowerFlex 700 User Manual Update
This document provides important information for the following 
PowerFlex 700 User Manuals:

Series A - publication 20B-UM001x-xx-x

Series B - publication 20B-UM002x-xx-x

Included is new information about using the PowerFlex 700 drive with 
an Auxiliary Control Power Supply (such as the 20-24V-AUX1). Place 
this document with your User Manual for future reference.

Auxiliary Control Power Supply

An Auxiliary Control Power Supply can provide control power for 
certain PowerFlex 700 drives. See details below.

The Auxiliary Control Power Supply Must Not be used with…

Any Standard Control drive (15th position of the catalog number 
string equals “A,” “B,” or “N”).

Any 200/240V PowerFlex 700 drive, Standard or Vector Control
(4th position of the catalog number string equals “B”).

The Auxiliary Control Power Supply Can be used with…

400/480 and 600/690 Volt drives with Vector Control (15th position 
of the catalog number string equals “C,” or “D”). Consult the factory 
when using an auxiliary power supply in these instances.

Use of an auxiliary power supply to keep the drive control logic up 
when the main AC power is removed requires the use of some type 
of AC line monitoring as well as control of the Precharge Enable 
signal. Consult the factory for additional guidance.

!
ATTENTION:  The Auxiliary Control Power Supply Must Not be 
used with any PowerFlex 700 Standard Control drive or 200/240 Volt 
Vector Control drive. Using the power supply with these drives will 
cause equipment/component damage.
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Notes
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Summary of Changes

The information below summarizes the changes to the PowerFlex 700 
User Manual, publication 20B-UM002 since the last release.

Manual Updates

Change Page(s)
Catalog Number Explanation updated Preface-5
Operating temperatures clarified 1-2
Single-phase input power information added 1-7
Ungrounded Distribution section updated 1-13
[Kp Speed Loop] description updated 3-25
[DC Brake Time] description updated 3-28
Encoder Specifications updated A-3
Watts Loss tables updated A-4
IP54 (NEMA Type 12) drive dimensions added A-25 - A-30
Motor Overload Memory Retention added C-16
ATEX Approved Drives section added D-1
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soc-ii Summary of Changes

Notes:
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Preface

Overview

The purpose of this manual is to provide you with the basic information 
needed to install, start-up and troubleshoot the PowerFlex 700 
Adjustable Frequency AC Drive. 

This manual is intended for qualified personnel. You must be able to 
program and operate Adjustable Frequency AC Drive devices. In 
addition, you must have an understanding of the parameter settings and 
functions.

The PowerFlex 700 User Manual is designed to provide only basic 
start-up information. For detailed drive information, please refer to the 
PowerFlex Reference Manual. The reference manual is included on the 
CD supplied with your drive or is also available online at
http://www.rockwellautomation.com/literature.

For detailed information on using ATEX approved drives and motors, 
refer to Appendix D.

For information on . . . See page . . .
Who Should Use this Manual? P-1
What Is Not in this Manual P-1
Reference Materials P-2
ATEX Approved Drives & Motors P-1
Manual Conventions P-2
Drive Frame Sizes P-3
General Precautions P-3
Catalog Number Explanation P-5

Who Should Use this Manual?

What Is Not in this Manual

ATEX Approved Drives & Motors
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P-2 Overview

The following manuals are recommended for general drive information:

For detailed PowerFlex 700 information:

For Allen-Bradley Drives Technical Support:

In this manual we refer to the PowerFlex 700 Adjustable Frequency 
AC Drive as; drive, PowerFlex 700 or PowerFlex 700 Drive.

To help differentiate parameter names and LCD display text from 
other text, the following conventions will be used:

– Parameter Names will appear in [brackets]. 
For example: [DC Bus Voltage].

– Display Text will appear in “quotes.” For example: “Enabled.”

The following words are used throughout the manual to describe an 
action:

Reference Materials

Title Publication Available Online at . . .
Wiring and Grounding Guidelines 
for PWM AC Drives

DRIVES-IN001…

www.rockwellautomation.com/
literature

Preventive Maintenance of 
Industrial Control and Drive 
System Equipment

DRIVES-TD001…

Safety Guidelines for the 
Application, Installation and 
Maintenance of Solid State Control

SGI-1.1

A Global Reference Guide for 
Reading Schematic Diagrams

100-2.10

Guarding Against Electrostatic 
Damage

8000-4.5.2

Title Publication Available . . .
PowerFlex 
Reference Manual

PFLEX-RM001… on the CD supplied with the drive or at 
www.rockwellautomation.com/literature

Title Online at . . .
Allen-Bradley Drives Technical Support www.ab.com/support/abdrives

Manual Conventions

Word Meaning
Can Possible, able to do something
Cannot Not possible, not able to do something
May Permitted, allowed
Must Unavoidable, you must do this
Shall Required and necessary
Should Recommended
Should Not Not recommended
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Overview P-3

Similar PowerFlex 700 drive sizes are grouped into frame sizes to 
simplify spare parts ordering, dimensioning, etc. A cross reference of 
drive catalog numbers and their respective frame size is provided in 
Appendix A.

Drive Frame Sizes

General Precautions

!
ATTENTION:  This drive contains ESD (Electrostatic Discharge) 
sensitive parts and assemblies. Static control precautions are required 
when installing, testing, servicing or repairing this assembly. 
Component damage may result if ESD control procedures are not 
followed. If you are not familiar with static control procedures, 
reference A-B publication 8000-4.5.2, “Guarding Against Electrostatic 
Damage” or any other applicable ESD protection handbook.

!
ATTENTION:  An incorrectly applied or installed drive can result in 
component damage or a reduction in product life. Wiring or application 
errors, such as, undersizing the motor, incorrect or inadequate AC 
supply, or excessive ambient temperatures may result in malfunction of 
the system.

!
ATTENTION:  Only qualified personnel familiar with adjustable 
frequency AC drives and associated machinery should plan or 
implement the installation, start-up and subsequent maintenance of the 
system. Failure to comply may result in personal injury and/or 
equipment damage.

!
ATTENTION:  To avoid an electric shock hazard, verify that the 
voltage on the bus capacitors has discharged before performing any 
work on the drive. Measure the DC bus voltage at the +DC & –DC 
terminals of the Power Terminal Block (refer to Chapter 1 for location). 
The voltage must be zero.

!
ATTENTION:  Risk of injury or equipment damage exists. DPI or 
SCANport host products must not be directly connected together via 
1202 cables. Unpredictable behavior can result if two or more devices 
are connected in this manner.

!
ATTENTION:  An incorrectly applied or installed bypass system can 
result in component damage or reduction in product life. The most 
common causes are:

Wiring AC line to drive output or control terminals.
Improper bypass or output circuits not approved by Allen-Bradley.
Output circuits which do not connect directly to the motor.

Contact Allen-Bradley for assistance with application or wiring.
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P-4 Overview

!
ATTENTION:  The “adjust freq” portion of the bus regulator function 
is extremely useful for preventing nuisance overvoltage faults resulting 
from aggressive decelerations, overhauling loads, and eccentric loads. It 
forces the output frequency to be greater than commanded frequency 
while the drive's bus voltage is increasing towards levels that would 
otherwise cause a fault. However, it can also cause either of the 
following two conditions to occur.

1. Fast positive changes in input voltage (more than a 10% increase 
within 6 minutes) can cause uncommanded positive speed changes. 
However an “OverSpeed Limit” fault will occur if the speed reaches 
[Max Speed] + [Overspeed Limit]. If this condition is unacceptable, 
action should be taken to 1) limit supply voltages within the 
specification of the drive and, 2) limit fast positive input voltage 
changes to less than 10%. Without taking such actions, if this 
operation is unacceptable, the “adjust freq” portion of the bus 
regulator function must be disabled (see parameters 161 and 162).

2. Actual deceleration times can be longer than commanded 
deceleration times. However, a “Decel Inhibit” fault is generated if 
the drive stops decelerating altogether. If this condition is 
unacceptable, the “adjust freq” portion of the bus regulator must be 
disabled (see parameters 161 and 162). In addition, installing a 
properly sized dynamic brake resistor will provide equal or better 
performance in most cases.

Important: These faults are not instantaneous. Test results have 
shown that they can take between 2-12 seconds to 
occur.

!
ATTENTION:  Loss of control in suspended load applications can 
cause personal injury and/or equipment damage. Loads must always be 
controlled by the drive or a mechanical brake. Parameters 600-611 are 
designed for lifting/torque proving applications. It is the responsibility 
of the engineer and/or end user to configure drive parameters, test any 
lifting functionality and meet safety requirements in accordance with all 
applicable codes and standards.
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Overview P-5

Catalog Number Explanation

a
Drive

Code Type

20B PowerFlex 700

b
Voltage Rating

Code Voltage Ph. Prechg.

B 240V ac 3 -

C 400V ac 3 -

D 480V ac 3 -

E 600V ac 3 -

F 690V ac 3 -

H 540V dc - N

J 650V dc - N

N 325V dc - Y

P 540V dc - Y

R 650V dc - Y

T 810V dc - Y

W 932V dc - Y

Frames 5 & 6 Only.

c1
ND Rating

208/240V, 60 Hz Input

Code 208V
Amps

240V
Amps Hp

2P2 2.5 2.2 0.5

4P2 4.8 4.2 1.0

6P8 7.8 6.8 2.0

9P6 11 9.6 3.0

015 17.5 15.3 5.0

022 25.3 22 7.5

028 32.2 28 10

042 48.3 42 15

052 56 52 20

070 78.2 70 25

080 92 80 30

104 120 104 40

130 130 130 50

154 177 154 60

192 221 192 75

260 260 260 100

c2
ND Rating

400V, 50 Hz Input

Code Amps kW

1P3 1.3 0.37

2P1 2.1 0.75

3P5 3.5 1.5

5P0 5.0 2.2

8P7 8.7 4.0

011 11.5 5.5

015 15.4 7.5

022 22 11

030 30 15

037 37 18.5

043 43 22

056 56 30

072 72 37

085 85 45

105 105 55

140 140 75

170 170 90

205 205 110

260 260 132

c3
ND Rating

480V, 60 Hz Input

Code Amps Hp

1P1 1.1 0.5

2P1 2.1 1.0

3P4 3.4 2.0

5P0 5.0 3.0

8P0 8.0 5.0

011 11 7.5

014 14 10

022 22 15

027 27 20

034 34 25

040 40 30

052 52 40

065 65 50

077 77 60

096 96 75

125 125 100

156 156 125

180 180 150

248 248 200

c4
ND Rating

600V, 60 Hz Input 

Code Amps Hp

1P7 1.7 1.0

2P7 2.7 2.0

3P9 3.9 3.0

6P1 6.1 5.0

9P0 9.0 7.5

011 11 10

017 17 15

022 22 20

027 27 25

032 32 30

041 41 40

052 52 50

062 62 60

077 77 75

099 99 100

125 125 125

144 144 150

c5
ND Rating

690V, 50 Hz Input

Code Amps kW

052 52 45

060 60 55

082 82 75

098 98 90

119 119 110

142 142 132

Position

1-3 4 5-7 8 9 10 11 12 13 14 15 16 17-18 19-20

20B D 2P1 A 3 A Y N A R C 0 NN AD
a b c d e f g h i j k l m n
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P-6 Overview

d
Enclosure

Code Enclosure

A IP21, NEMA Type 1

F
Flange Mount

Front - IP20/NEMA Type Open
Back/Heatsink - IP54/NEMA Type 12

G
Stand-Alone/Wall Mount

IP54, NEMA Type 12

e
HIM

Code Operator Interface

0 Blank Cover

2 Digital LCD 

3 Full Numeric LCD 

4 Analog LCD 

5 Prog. Only LCD 

J �
Door Mount, IP66/NEMA Type 12 Full

Numeric LCD HIM

K �
Door Mount, IP66/NEMA Type 12 Prog.

Only LCD HIM

�Only available with Stand-Alone IP54 drives.

f
Documentation

Code Type

A User Manual

N No Manual

g
Brake

Code w/Brake IGBT 

Y Yes

N N o

Brake IGBT is standard on Frames 0-3 and
optional on Frames 4-6.

h
Brake Resistor

Code w/Resistor

Y Yes �

N N o

� Not available for Frame 3 drives or larger.

i
Emission

Code CE Filter ‡ CM Choke

A Yes Yes

B Yes No

‡ Note: CE Certification testing has not been
performed on 600V class drives below 77
Amps.

j
Comm Slot

Code Version

C ControlNet (Coax)

D DeviceNet

E EtherNet/IP

R RIO

S RS-485

N None

k
I/O

Code Control I/O Volts

A Std. 24V dc/ac

B Std. 115V ac

C Vector 24V dc

D Vector 115V ac

N Std. None

Vector Control Option utilizes DPI Only.

l
Feedback

Code Type

0 None

1 Encoder, 12V/5V

m
Future Use

n
Custom Firmware

Code Type

AD � 60 Hz Maximum

AE � Cascading Fan & Pump Control

�Must be used with Vector Control option C or
D (Position k). Postions m-n are only required
when custom firmware is supplied. 

Position

1-3 4 5-7 8 9 10 11 12 13 14 15 16 17-18 19-20

20B D 2P1 A 3 A Y N A R C 0 NN AD
a b c d e f g h i j k l m n
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Chapter 1

Installation/Wiring

This chapter provides information on mounting and wiring the 
PowerFlex 700 Drive.

Most start-up difficulties are the result of incorrect wiring. Every 
precaution must be taken to assure that the wiring is done as instructed. 
All items must be read and understood before the actual installation 
begins.

For information on . . See page For information on. . See page
Opening the Cover 1-1 Disconnecting MOVs and 

Common Mode Capacitors
1-13

Mounting Considerations 1-2
AC Supply Source Considerations 1-2 I/O Wiring 1-15
General Grounding Requirements 1-4 Reference Control 1-21
Fuses and Circuit Breakers 1-5 Auto/Manual Examples 1-22
Power Wiring 1-5 Lifting/Torque Proving 1-23

EMC Instructions 1-25

!
ATTENTION:  The following information is merely a guide for proper 
installation. The Allen-Bradley Company cannot assume responsibility 
for the compliance or the noncompliance to any code, national, local or 
otherwise for the proper installation of this drive or associated 
equipment. A hazard of personal injury and/or equipment damage 
exists if codes are ignored during installation.

Opening the Cover

Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

Frames 0-4
Locate the slot in the upper left corner. 
Slide the locking tab up and swing the 
cover open. Special hinges allow cover to 
move away from drive and lay on top of 
adjacent drive (if present). See page 1-7 
for frame 4 access panel removal.

Frame 5
Slide the locking tab up, loosen the 
right-hand cover screw and remove. See 
page 1-7 for access panel removal.

Frame 6
Loosen 2 screws at bottom of drive cover. 
Carefully slide bottom cover down & out. 
Loosen the 2 screws at top of cover and 
remove.
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1-2 Installation/Wiring

Operating Temperatures
PowerFlex 700 drives are designed to operate at 0 to 40 C ambient.
To operate the drive in installations between 41  and 50  C, see below.

Table 1.A   Acceptable Surrounding Air Temperature & Required Actions

Minimum Mounting Clearances
Specified vertical clearance requirements are intended to be from drive 
to drive. Other objects can occupy this space; however, reduced airflow 
may cause protection circuits to fault the drive. In addition, inlet air 
temperature must not exceed the product specification.

PowerFlex 700 drives are suitable for use on a circuit capable of 
delivering up to a maximum of 200,000 rms symmetrical amperes, and a 
maximum of 690 volts.

Mounting Considerations

Drive Catalog 
Number

Required Action . . .
IP 20, NEMA Type 1(1) IP 20, NEMA Type Open IP 00, NEMA Type Open
No Action Required Remove Top Label(2) Remove Top Label & Vent Plate(3)

All Except 20BC072 40 C 50 C NA
20BC072 40 C 45 C 50 C

(1) IP20 (NEMA Type 1) general purpose enclosures are intended for indoor use primarily to provide a 
degree of protection against contact with enclosed equipment. These enclosures offer no 
protection against airborne contaminants such as dust or water.

(2) Removing the adhesive top label from the drive changes the NEMA enclosure rating from Type 1 to 
Open type. Frames 5 and 6 are rated for 50 C, but do not have a top label. Refer to Tables A.A - 
A.H for exceptions.

(3) To remove vent plate (see page A-22 for location), lift top edge of plate from the chassis. Rotate 
the plate out from the back plate.

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

50.8 mm
(2.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

PWR

STS

PORT

MOD

NET A

NET B

PWR

STS

PORT

MOD

NET A

NET B

Refer to Appendix A for 
detailed dimension 

information. 

No Adhesive Label
(see Table 1.A)

With Adhesive Label
(see Table 1.A)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

101.6 mm
(4.0 in.)

PWR

STS

PORT

MOD

NET A

NET B

PWR

STS

PORT

MOD

NET A

NET B

AC Supply Source Considerations
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Installation/Wiring 1-3

If a system ground fault monitor (RCD) is to be used, only Type B 
(adjustable) devices should be used to avoid nuisance tripping.

Unbalanced, Ungrounded or Resistive Grounded Distribution 
Systems

If phase to ground voltage will exceed 125% of normal line to line 
voltage or the supply system is ungrounded, refer to the Wiring and 
Grounding Guidelines for AC Drives (publication DRIVES-IN001).

Input Power Conditioning

Certain events on the power system supplying a drive can cause 
component damage or shortened product life. These conditions are 
divided into 2 basic categories:

1. All drives

– The power system has power factor correction capacitors 
switched in and out of the system, either by the user or by the 
power company.

– The power source has intermittent voltage spikes in excess of 
6000 volts. These spikes could be caused by other equipment on 
the line or by events such as lightning strikes. 

– The power source has frequent interruptions.

2. 5 HP or Less Drives (in addition to “1” above)

– The nearest supply transformer is larger than 100kVA or the 
available short circuit (fault) current is greater than 100,000A.

– The impedance in front of the drive is less than 0.5%.

If any or all of these conditions exist, it is recommended that the user 
install a minimum amount of impedance between the drive and the 
source. This impedance could come from the supply transformer itself, 
the cable between the transformer and drive or an additional transformer 
or reactor. The impedance can be calculated using the information 
supplied in Wiring and Grounding Guidelines for PWM AC Drives, 
publication DRIVES-IN001.

!
ATTENTION:  To guard against personal injury and/or equipment 
damage caused by improper fusing or circuit breaker selection, use only 
the recommended line fuses/circuit breakers specified in Appendix A.

!
ATTENTION:  PowerFlex 700 drives contain protective MOVs and 
common mode capacitors that are referenced to ground. These devices 
must be disconnected if the drive is installed on a resistive grounded 
distribution system or an ungrounded distribution system. See page 
1-13 for jumper locations.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 439 of 3168



1-4 Installation/Wiring

The drive Safety Ground - PE must be connected to system ground. 
Ground impedance must conform to the requirements of national and 
local industrial safety regulations and/or electrical codes. The integrity 
of all ground connections should be periodically checked.

For installations within a cabinet, a single safety ground point or ground 
bus bar connected directly to building steel should be used. All circuits 
including the AC input ground conductor should be grounded 
independently and directly to this point/bar.

Figure 1.1   Typical Grounding

Safety Ground - PE 
This is the safety ground for the drive that is required by code. This point 
must be connected to adjacent building steel (girder, joist), a floor 
ground rod or bus bar (see above). Grounding points must comply with 
national and local industrial safety regulations and/or electrical codes. 

Shield Termination - SHLD
The Shield terminal (see Figure 1.3 on page 1-10) provides a grounding 
point for the motor cable shield. The motor cable shield should be 
connected to this terminal on the drive (drive end) and the motor frame 
(motor end). A shield terminating cable gland may also be used.

When shielded cable is used for control and signal wiring, the shield 
should be grounded at the source end only, not at the drive end.

RFI Filter Grounding
Using an optional RFI filter may result in relatively high ground leakage 
currents. Therefore, the filter must only be used in installations with 
grounded AC supply systems and be permanently installed and 
solidly grounded (bonded) to the building power distribution ground. 
Ensure that the incoming supply neutral is solidly connected (bonded) to 
the same building power distribution ground. Grounding must not rely 
on flexible cables and should not include any form of plug or socket that 
would permit inadvertent disconnection. Some local codes may require 
redundant ground connections. The integrity of all connections should be 
periodically checked. Refer to the instructions supplied with the filter.

General Grounding Requirements

U (T1)
V (T2)
W (T3)

R (L1)
S (L2)
T (L3)

PE

SHLD
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Installation/Wiring 1-5

The PowerFlex 700 can be installed with input fuses or an input circuit 
breaker. National and local industrial safety regulations and/or electrical 
codes may determine additional requirements for these installations. 
Refer to Appendix A for recommended fuses/circuit breakers.

Cable Types Acceptable for 200-600 Volt Installations
A variety of cable types are acceptable for drive installations. For many 
installations, unshielded cable is adequate, provided it can be separated 
from sensitive circuits. As an approximate guide, allow a spacing of 0.3 
meters (1 foot) for every 10 meters (32.8 feet) of length. In all cases, 
long parallel runs must be avoided. Do not use cable with an insulation 
thickness less than or equal to 15 mils (0.4mm/0.015 in.). Use Copper 
wire only. Wire gauge requirements and recommendations are based on 
75  C. Do not reduce wire gauge when using higher temperature wire.

Unshielded

THHN, THWN or similar wire is acceptable for drive installation in dry 
environments provided adequate free air space and/or conduit fill rates 
limits are provided. Do not use THHN or similarly coated wire in wet 
areas. Any wire chosen must have a minimum insulation thickness of 15 
Mils and should not have large variations in insulation concentricity.

Shielded/Armored Cable

Shielded cable contains all of the general benefits of multi-conductor 
cable with the added benefit of a copper braided shield that can contain 
much of the noise generated by a typical AC Drive. Strong consideration 
for shielded cable should be given in installations with sensitive 
equipment such as weigh scales, capacitive proximity switches and other 

Fuses and Circuit Breakers

!
ATTENTION:  The PowerFlex 700 does not provide branch short 
circuit protection. Specifications for the recommended fuse or circuit 
breaker to provide protection against short circuits are provided in 
Appendix A.

Power Wiring

!
ATTENTION:  National Codes and standards (NEC, VDE, BSI etc.) 
and local codes outline provisions for safely installing electrical 
equipment. Installation must comply with specifications regarding wire 
types, conductor sizes, branch circuit protection and disconnect devices. 
Failure to do so may result in personal injury and/or equipment damage.
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1-6 Installation/Wiring

devices that may be affected by electrical noise in the distribution 
system. Applications with large numbers of drives in a similar location, 
imposed EMC regulations or a high degree of communications/ 
networking are also good candidates for shielded cable. 

Shielded cable may also help reduce shaft voltage and induced bearing 
currents for some applications. In addition, the increased impedance of 
shielded cable may help extend the distance that the motor can be 
located from the drive without the addition of motor protective devices 
such as terminator networks. Refer to Reflected Wave in “Wiring and 
Grounding Guidelines for PWM AC Drives,” pub. DRIVES-IN001.

Consideration should be given to all of the general specifications 
dictated by the environment of the installation, including temperature, 
flexibility, moisture characteristics and chemical resistance. In addition, 
a braided shield should be included and be specified by the cable 
manufacturer as having coverage of at least 75%. An additional foil 
shield can greatly improve noise containment. 

A good example of recommended cable is Belden® 295xx (xx 
determines gauge). This cable has four (4) XLPE insulated conductors 
with a 100% coverage foil and an 85% coverage copper braided shield 
(with drain wire) surrounded by a PVC jacket.

Other types of shielded cable are available, but the selection of these 
types may limit the allowable cable length. Particularly, some of the 
newer cables twist 4 conductors of THHN wire and wrap them tightly 
with a foil shield. This construction can greatly increase the cable 
charging current required and reduce the overall drive performance. 
Unless specified in the individual distance tables as tested with the drive, 
these cables are not recommended and their performance against the lead 
length limits supplied is not known. See Table 1.B.

Table 1.B   Recommended Shielded Wire

Location Rating/Type Description

Standard 
(Option 1)

600V, 90 C (194 F)
XHHW2/RHW-2
Anixter B209500-B209507, 
Belden 29501-29507, or 
equivalent

Four tinned copper conductors with XLPE insulation.
Copper braid/aluminum foil combination shield and 
tinned copper drain wire.
PVC jacket.

Standard 
(Option 2)

Tray rated 600V, 90  C 
(194  F) RHH/RHW-2
Anixter OLF-7xxxxx or 
equivalent

Three tinned copper conductors with XLPE insulation.
5 mil single helical copper tape (25% overlap min.) with 
three bare copper grounds in contact with shield.
PVC jacket.

Class I & II;
Division I & II

Tray rated 600V, 90  C 
(194  F) RHH/RHW-2
Anixter 7V-7xxxx-3G or 
equivalent

Three bare copper conductors with XLPE insulation and 
impervious corrugated continuously welded aluminum 
armor.
Black sunlight resistant PVC jacket overall.
Three copper grounds on #10 AWG and smaller.
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Installation/Wiring 1-7

EMC Compliance

Refer to EMC Instructions on page 1-25 for details.

CabIe Trays and Conduit

If cable trays or large conduits are to be used, refer to the guidelines 
presented in the Wiring and Grounding Guidelines for PWM AC Drives, 
publication DRIVES-IN001.

Motor Cable Lengths
Typically, motor lead lengths less than 91 meters (300 feet) are 
acceptable. However, if your application dictates longer lengths, refer to 
the Wiring and Grounding Guidelines for PWM AC Drives, publication 
DRIVES-IN001.

Cable Entry Plate Removal
If additional wiring access is needed, the Cable Entry Plate on 0-3 Frame 
drives can be removed. Simply loosen the screws securing the plate to 
the chassis. The slotted mounting holes assure easy removal.

Important: Removing the Cable Entry Plate limits the maximum 
ambient temperature to 40 degrees C (104 degrees F).

Power Wiring Access Panel Removal

Single-Phase Input Power
The PowerFlex 700 drive is typically used with a three-phase input 
supply. The drive has been listed by UL to operate on single-phase input 
power with the requirement that the output current is derated by 50% of 
the three-phase ratings identified on pages A-9 through A-16.

!
ATTENTION:  To avoid a possible shock hazard caused by induced 
voltages, unused wires in the conduit must be grounded at both ends. 
For the same reason, if a drive sharing a conduit is being serviced or 
installed, all drives using this conduit should be disabled. This will help 
minimize the possible shock hazard from “cross coupled” motor leads.

Frame Removal Procedure (Replace when wiring is complete)
0, 1, 2 & 6 Part of front cover, see page 1-1.
3 Open front cover and gently tap/slide cover down and out.
4 Loosen the 4 screws and remove.
5 Remove front cover (see page 1-1), gently tap/slide panel up and out.
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1-8 Installation/Wiring

AC Input Phase Selection (Frames 5 & 6 Only)

Moving the “Line Type” jumper shown in Figure 1.2 will allow single or 
three-phase operation. 

Important: When selecting single-phase operation, input power must 
be applied to the R (L1) and S (L2) terminals only.

Selecting/Verifying Fan Voltage (Frames 5 & 6 Only)
Important: Read Attention statement above!

Frames 5 & 6 utilize a transformer to match the input line voltage to the 
internal fan voltage. If your line voltage is different than the voltage class 
specified on the drive nameplate, it may be necessary to change 
transformer taps as shown below. Common Bus (DC input) drives 
require user supplied 120 or 240V AC to power the cooling fans. The 
power source is connected between “0 VAC” and the terminal 
corresponding to your source voltage (see Figure 1.4).

Table A  Fan VA ratings (DC Input Only)

Figure 1.2   Typical Locations - Phase Select Jumper & Transformer (Frame 5 shown)

Frame 6 Transformer Tap Access
The transformer is located behind the Power Terminal Block in the area 
shown in Figure 1.2. Access is gained by releasing the terminal block 
from the rail. To release terminal block and change tap:

!
ATTENTION:  To avoid a shock hazard, ensure that all power to the 
drive has been removed before performing the following.

Frame Rating (120V or 240V)
5 100 VA
6 138 VA

LINE
TYPE

SPARE 1

SPARE 2

3-PH  1-PH

480 Volt Tap

600 Volt Tap

690 Volt Tap

400 Volt Tap

Fan Voltage 

Phase Selection 
Jumper

WIRE RANGE: 14-1/0 AWG (2.5-35 MM2)
TORQUE: 32 IN-LB (3.6 N-M)
STRIP LENGTH: 0.67 IN (17 MM)
USE 75° C CU WIRE ONLY

POWER TERMINAL RATINGS

WIRE RANGE: 6-1/0 AWG (16-35 MM2)
TORQUE: 44 IN-LB (5 N-M)
STRIP LENGTH: 0.83 IN (21 MM)

GROUND TERMINAL RATINGS (PE)

300 VDC EXT PWR SPLY TERM (PS+, PS-)

WIRE RANGE: 22-10 AWG (0.5-4 MM2)
TORQUE: 5.3 IN-LB (0.6 N-M)
STRIP LENGTH: 0.35 IN (9 MM)

17

21

INPUT ACOUTPUT

Optional
Communications

Module

9
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Installation/Wiring 1-9

1. Locate the small metal tab at the bottom of the end block. 
2. Press the tab in and pull the top of the block out. Repeat for next 

block if desired.
3. Select appropriate transformer tap.
4. Replace block(s) in reverse order.

Power Terminal Block
Refer to Figure 1.3 for typical locations.

Table 1.C   Power Terminal Block Specifications

No. Name Frame Description
Wire Size Range(1) Torque
Maximum Minimum Maximum Recommended

➊ Power Terminal 
Block

0 & 1 Input power and 
motor connections

4.0 mm2

(10 AWG)
0.5 mm2

(22 AWG)
1.7 N-m
(15 lb.-in.)

0.8 N-m
(7 lb.-in.)

2 Input power and 
motor connections

10.0 mm2

(6 AWG)
0.8 mm2

(18 AWG)
1.7 N-m
(15 lb.-in.)

1.4 N-m
(12 lb.-in.)

3 Input power and 
motor connections

25.0 mm2

(3 AWG)
2.5 mm2

(14 AWG)
3.6 N-m
(32 lb.-in.)

1.8 N-m
(16 lb.-in.)

BR1, 2 terminals 10.0 mm2

(6 AWG)
0.8 mm2

(18 AWG)
1.7 N-m
(15 lb.-in.)

1.4 N-m
(12 lb.-in.)

4 Input power and 
motor connections

35.0 mm2

(1/0 AWG)
10.0 mm2

(8 AWG)
4.0 N-m
(35 lb.-in.)

4.0 N-m
(35 lb.-in.)

5 
(75 HP)

Input power, BR1, 
2, DC+, DC– and 
motor connections

50.0 mm2

(1/0 AWG)
4.0 mm2

(12 AWG)

See Note (2)

PE 50.0 mm2

(1/0 AWG)
4.0 mm2

(12 AWG)
5
(100 HP)

Input power, DC+, 
DC– and motor 

70.0 mm2

(2/0 AWG)
10.0 mm2

(8 AWG)
BR1, 2, terminals 50.0 mm2

(1/0 AWG)
4.0 mm2

(12 AWG)
PE 50.0 mm2

(1/0 AWG)
10.0 mm2

(8 AWG)
6 Input power, DC+, 

DC–, BR1, 2, PE, 
motor connections

120.0 mm2

(4/0 AWG)
(3)

2.5 mm2

(14 AWG)
6.0 N-m
(52 lb.-in.)

6.0 N-m
(52 lb.-in.)

➋ SHLD Terminal 0-6 Terminating point 
for wiring shields

— — 1.6 N-m
(14 lb.-in.)

1.6 N-m
(14 lb.-in.)

➌ AUX Terminal 
Block

0-4 Auxiliary Control 
Voltage
PS+, PS–(4)

1.5 mm2

(16 AWG)
0.2 mm2

(24 AWG)
— —

5-6 4.0 mm2

(12 AWG)
0.5 mm2

(22 AWG)
0.6 N-m
(5.3 lb.-in.)

0.6 N-m
(5.3 lb.-in.)

➍ Fan Terminal 
Block (CB Only)

5-6 User Supplied Fan 
Voltage (page 1-8)

4.0 mm2

(12 AWG)
0.5 mm2

(22 AWG)
0.6 N-m
(5.3 lb.-in.)

0.6 N-m
(5.3 lb.-in.)

(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.
(2) Refer to the terminal block label inside the drive.
(3) If necessary, two wires can be connected in parallel to any of these terminals using two lugs.
(4) External control power: UL Installation-300V DC, 10%, Non UL Installation-270-600V DC, 10%

0-3 Frame - 40 W, 165 mA, 5 Frame - 80 W, 90 mA.
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1-10 Installation/Wiring

Figure 1.3   Typical Power Terminal Block Location

BR1

BR2

DC+

DC–

PE

U/T1

V/T2

W/T3

R/L1

S/L2

T/L3

Use 75C Wire Only

#10-#14 AWG

Torque to 7 in-lbs

! DANGER

BR1 B

SHLD SHLD

V/T2  W/T3 PE R/L1 S/L2 T/L3

AUX IN+ AUX OUT–

Optional
Communications

Module

75C Cu Wire
6 AWG [10MM2] Max.

12 IN. LBS.
1.4 N-M } TORQUE

WIRE
STRIP

C
O

N
TR

O
L

PO
W

ER

➊

➋ ➊ ➋

WIRE RANGE: 14-1/0 AWG (2.5-35 MM2)
TORQUE: 32 IN-LB (3.6 N-M)
STRIP LENGTH: 0.67 IN (17 MM)
USE 75° C CU WIRE ONLY

POWER TERMINAL RATINGS

WIRE RANGE: 6-1/0 AWG (16-35 MM2)
TORQUE: 44 IN-LB (5 N-M)
STRIP LENGTH: 0.83 IN (21 MM)

GROUND TERMINAL RATINGS (PE)

300 VDC EXT PWR SPLY TERM (PS+, PS-)

WIRE RANGE: 22-10 AWG (0.5-4 MM2)
TORQUE: 5.3 IN-LB (0.6 N-M)
STRIP LENGTH: 0.35 IN (9 MM)

17

21

INPUT ACOUTPUT

Optional
Communications

Module

9

BR1 BR2 DC+ DC- U/T1 V/T2 W/T3 R/L1 S/L2 T/L3

Optional
Communications

Module

PE B

PE A

75C Cu Wire
3 AWG [25MM2] Max.

16 IN. LBS.
1.8 N-M } TORQUE

WIRE
STRIP

C
O

N
TR

O
L

PO
W

ER

AUX IN
+      –

SHLD

SHLD

PE

75C Cu Wire
6 AWG [10MM2] Max.

BR1  BR2

12 IN. LBS.
1.4 N-M } TORQUE

PE/

Optional
Communications

Module

L2L1T3T2T1 L3
INPUTOUTPUT

USE 75°C
COPPER WIRE

ONLY
TORQUE
52 IN-LB
(6 N-M)

BR2

P
S

+
P

S
–

BR1 DC+ DC–
USE 75°C COPPER WIRE ONLY, TORQUE 52 IN-LB (6 N-M) 

22-10
AWG

5.3 IN-LB
(0.6 N-M)

W
IR

E
 S

T
R

IP

Frames 0 & 1

➌

➌

Frame 2

➋

➌

➊

Frame 6

➋ Frames 3 & 4

➌

➊

Frame 5

➋

➊

➌

➍
Common Bus 
Drives Only
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Installation/Wiring 1-11

Figure 1.4   Power Terminal Block
Fr

am
e

Terminal Block

0
+
1

* Note:
Shaded BR1 & BR2 Terminals will only be 
present on drives ordered with the Brake Option.2

3
+
4

480V AC Input 650V DC Input
5 75 HP, Normal Duty 75 HP, Normal Duty

100 HP, Normal Duty 100 HP, Normal Duty

6 125-200 HP, Normal Duty 125-200 HP, Normal Duty

BR1

BR2

DC+

DC–

PE

U (T1)

V (T2)

W (T3)

R (L1)

S (L2)

T (L3)

T
(L3)

S
(L2)

R
(L1)

W
(T3)

V
(T2)

U
(T1)

PEDC–DC+BR2BR1

T
(L3)

S
(L2)

R
(L1)

W
(T3)

V
(T2)

U
(T1)

DC–DC+BR2BR1

T/L3S/L2R/L1PEPEW/T3V/T2U/T1DC–DC+
BR1*/
DC+BR2*PS–

PS+

240
VAC

120
VAC

0
VACPE PEW/T3V/T2

Precharge Resistor Fuse – DCT12-2
(Common Bus Drives w/Precharge Only)

U/T1DC–DC+
BR1*/
DC+BR2*PS–

PS+

T/L3S/L2R/L1
PEPE

W/T3V/T2U/T1DC–DC+BR1*/
DC+BR2*

PS–

PS+

240
VAC

120
VAC

0
VAC PEPE

W/T3V/T2U/T1DC–DC+BR1*/
DC+BR2*

PS–

PS+

Precharge Resistor Fuse – DCT12-2
(Common Bus Drives w/Precharge Only)

USE 75 C
COPPER WIRE

ONLY

TORQUE
52 IN-LB
(6 N-M)

U
T1

DC–DC+BR1BR2

V
T2

W
T3

R
L1

S
L2

INPUTOUTPUT

T
L3

PE PE

USE 75 C COPPER WIRE ONLY, TORQUE 52 IN-LB (6 N-M) 

22-10
AWG

5.3 IN-LB
(0.6 N-M)W

IR
E

 S
T

R
IP P

S
+

P
S

–

Common Mode Capacitor
& MOV Jumpers

Input Filter Capacitor

M8 Stud (All Terminals)
Max. Lug Width =  25.4 mm (1 in.)

DC–DC+BR1BR2
USE 75 C COPPER WIRE ONLY, TORQUE 52 IN-LB (6 N-M) 

22-10
AWG

5.3 IN-LB
(0.6 N-M)W

IR
E

 S
T

R
IP P

S
+

P
S

–

U
T1

V
T2

W
T3

PE PE

USE 75 C
COPPER WIRE

ONLY

TORQUE
52 IN-LB
(6 N-M) OUTPUT

22-10 AWG
5.3 IN-LB
(0.6 N-M)

F
A

N
IN

P
U

T
1-

P
H

A
S

E

0 
V

A
C

12
0 

V
A

C
24

0 
V

A
C

Precharge Resistor
Fuse
DCT12-2 
(Common Bus Drives
w/Precharge Only)

M8 Stud (All Terminals)
Max. Lug Width =  25.4 mm (1 in.)
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1-12 Installation/Wiring

Input Contactor Precautions

Output Contactor Precaution

Terminal Description Notes
BR1 DC Brake (+) DB Resistor Connection - Important: Only one DB 

resistor can be used with Frames 0-3. Connecting an 
internal & external resistor could cause damage.

BR2 DC Brake (–)

DC+ DC Bus (+)
DC– DC Bus (–)
PE PE Ground Refer to Figure 1.3 for location on 3 Frame drives

Motor Ground Refer to Figure 1.3 for location on 3 Frame drives
U U (T1) To motor
V V (T2) To motor
W W (T3) To motor
R R (L1) AC Line Input Power

Three-Phase = R, S & T
Single-Phase = R & S Only

S S (L2)
T T (L3)
PS+ AUX (+) Auxiliary Control Voltage (see Table 1.C)
PS– AUX (–) Auxiliary Control Voltage (see Table 1.C)

Using Input/Output Contactors

!
ATTENTION:  A contactor or other device that routinely disconnects 
and reapplies the AC line to the drive to start and stop the motor can 
cause drive hardware damage. The drive is designed to use control input 
signals that will start and stop the motor. If an input device is used, oper-
ation must not exceed one cycle per minute or drive damage will occur.

!
ATTENTION:  The drive start/stop/enable control circuitry includes 
solid state components. If hazards due to accidental contact with mov-
ing machinery or unintentional flow of liquid, gas or solids exist, an 
additional hardwired stop circuit may be required to remove the AC line 
to the drive. An auxiliary braking method may be required.

!
ATTENTION:  To guard against drive damage when using output 
contactors, the following information must be read and understood. 
One or more output contactors may be installed between the drive and 
motor(s) for the purpose of disconnecting or isolating certain motors/
loads. If a contactor is opened while the drive is operating, power will 
be removed from the respective motor, but the drive will continue to 
produce voltage at the output terminals. In addition, reconnecting a 
motor to an active drive (by closing the contactor) could produce 
excessive current that may cause the drive to fault. If any of these 
conditions are determined to be undesirable or unsafe, an auxiliary 
contact on the output contactor should be wired to a drive digital input 
that is programmed as “Enable.” This will cause the drive to execute a 
coast-to-stop (cease output) whenever an output contactor is opened.
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Installation/Wiring 1-13

Bypass Contactor Precaution

PowerFlex 700 drives contain protective MOVs and common mode 
capacitors that are referenced to ground. To guard against drive damage, 
these devices must be disconnected if the drive is installed on a resistive 
grounded distribution system or an ungrounded distribution system 
where the line-to-ground voltages on any phase could exceed 125% of 
the nominal line-to-line voltage. To disconnect these devices, remove the 
jumper(s) listed in Table 1.D. Jumpers can be removed by carefully 
pulling the jumper straight out. See Wiring and Grounding Guidelines 
for PWM AC Drives, publication DRIVES-IN001 for more information 
on ungrounded systems.

Table 1.D   Jumper Removal (1)

(1) Important: Do Not remove jumpers if the distribution system is grounded.

!
ATTENTION:  An incorrectly applied or installed bypass system can 
result in component damage or reduction in product life. The most 
common causes are:

Wiring AC line to drive output or control terminals.
Improper bypass or output circuits not approved by Allen-Bradley.
Output circuits which do not connect directly to the motor.

Contact Allen-Bradley for assistance with application or wiring.

Disconnecting MOVs and Common Mode Capacitors

!
ATTENTION:  To avoid an electric shock hazard, verify that the 
voltage on the bus capacitors has discharged before removing/installing 
jumpers. Measure the DC bus voltage at the +DC & –DC terminals of 
the Power Terminal Block. The voltage must be zero.

Frame Jumper Component Jumper Location No.
0, 1 PEA Common Mode Cap. Remove the I/O Cassette (page 1-16). Jumpers located 

on the Power Board (Figure 1.5).
➊

PEB MOV’s ➋
2-4 PEA Common Mode Cap. Jumpers are located above the Power Terminal Block 

(see Figure 1.5).
➌

PEB MOV’s ➍
5 Wire Common Mode Cap. Remove the I/O Cassette as described on page 1-16. 

The green/yellow jumper is located on the back of chas-
sis (see Figure 1.5 for location). Disconnect, insulate 
and secure the wire to guard against unintentional con-
tact with chassis or components.

➎

MOV’s Note location of the two green/yellow jumper wires next 
to the Power Terminal Block (Figure 1.5). Disconnect, 
insulate and secure the wires to guard against 
unintentional contact with chassis or components.

➏
Input Filter Cap.

6 Wire Common Mode Cap. Remove the wire guard from the Power Terminal Block. 
Disconnect the three green/yellow wires from the two 
“PE” terminals shown in Figure 1.4. Insulate/secure the 
wires to guard against unintentional contact with chas-
sis or components.

MOV’s
Input Filter Cap.
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1-14 Installation/Wiring

Figure 1.5   Typical Jumper Locations (see Table 1.D for description)

BR1 BR2 DC+ DC- U/T1 V/T2  W/T3

SHLD SHLD

PE R/L1 S/L2 T/L3

PE 2

MOV-PE JMPR

PE 1

AUX IN+ AUX OUT–

75C Cu Wire
6 AWG [10MM2] Max.

12 IN. LBS.
1.4 N-M } TORQUE

WIRE
STRIP

C
O

N
TR

O
L

PO
W

ER

PE 4 PE 3

DC FILTER CAP-PE JMPR

BR1

BR2

DC+

DC–

PE

U/T1

V/T2

W/T3

R/L1

S/L2

T/L3

Use 75C Wire Only

#10-#14 AWG

Torque to 7 in-lbs

!
DANGER

BR1 BR2 DC+ DC- U/T1 V/T2 W/T3 R/L1 S/L2 T/L3

PE B

PE A

75C Cu Wire
3 AWG [25MM2] Max.

16 IN. LBS.
1.8 N-M } TORQUE

WIRE
STRIP

C
O

N
TR

O
L

PO
W

ER

AUX IN
+      –

SHLD

SHLD

PE

75C Cu Wire
6 AWG [10MM2] Max.

BR1  BR2

12 IN. LBS.
1.4 N-M } TORQUE

Frames 0 & 1
(I/O Cassette Removed)

Frame 2

➋

➌ ➍

➊

➏

➎

WIRE RANGE: 14-1/0 AWG (2.5-35 MM2)
TORQUE: 32 IN-LB (3.6 N-M)
STRIP LENGTH: 0.67 IN (17 MM)
USE 75° C CU WIRE ONLY

POWER TERMINAL RATINGS

WIRE RANGE: 6-1/0 AWG (16-35 MM2)
TORQUE: 44 IN-LB (5 N-M)
STRIP LENGTH: 0.83 IN (21 MM)

GROUND TERMINAL RATINGS (PE)

300 VDC EXT PWR SPLY TERM (PS+, PS-)

WIRE RANGE: 22-10 AWG (0.5-4 MM2)
TORQUE: 5.3 IN-LB (0.6 N-M)
STRIP LENGTH: 0.35 IN (9 MM)

17

21

INPUT ACOUTPUT

Optional
Communications

Module

9

Frame 5

➌ ➍

Frames 3 & 4

Important: Do Not discard or replace grounding hardware.
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Installation/Wiring 1-15

Important points to remember about I/O wiring:

Use Copper wire only. Wire gauge requirements and 
recommendations are based on 75 degrees C. Do not reduce wire 
gauge when using higher temperature wire.
Wire with an insulation rating of 600V or greater is recommended.
Control and signal wires should be separated from power wires by at 
least 0.3 meters (1 foot). 

Important: I/O terminals labeled “(–)” or “Common” are not 
referenced to earth ground and are designed to greatly 
reduce common mode interference. Grounding these 
terminals can cause signal noise.

Signal and Control Wire Types
Table 1.E   Recommended Signal Wire

I/O Wiring

!
ATTENTION:  Configuring an analog input for 0-20mA operation and 
driving it from a voltage source could cause component damage. Verify 
proper configuration prior to applying input signals.

!
ATTENTION:  Hazard of personal injury or equipment damage exists 
when using bipolar input sources. Noise and drift in sensitive input 
circuits can cause unpredictable changes in motor speed and direction. 
Use speed command parameters to help reduce input source sensitivity.

Signal Type/
Where Used

Belden Wire Type(s)
(or equivalent) Description

Min. Insulation 
Rating

Analog I/O & PTC 8760/9460 0.750 mm2(18AWG), twisted pair, 100% 
shield with drain (5)

300V, 
75-90 C
(167-194 F)Remote Pot 8770 0.750 mm2(18AWG), 3 cond., shielded

Encoder/Pulse I/O
<30 m (100 ft.)

Combined: 9730(1) 0.196 mm2(24AWG), individually 
shielded

Encoder/Pulse I/O
30 to 152 m 
(100 to 500 ft.)

Signal: 9730/9728(1) 0.196 mm2(24AWG), indiv. shielded
Power: 8790(2) 0.750 mm2(18AWG)
Combined: 9892(3) 0.330 mm2 or 0.500 mm2 (3)

Encoder/Pulse I/O
152 to 259 m 
(500 to 850 ft.)

Signal: 9730/9728(1) 0.196 mm2(24AWG), indiv. shielded
Power: 8790(2) 0.750 mm2(18AWG)
Combined: 9773/9774(4) 0.750 mm2(18AWG), indiv. shielded pair

(1) 9730 is 3 individually shielded pairs (2 channel + power). If 3 channel is required, use 9728. 
(2) 8790 is 1 shielded pair. 
(3) 9892 is 3 individually shielded pairs (3 channel), 0.33 mm2 (22 AWG) + 1 shielded pair 0.5 mm2 

(20 AWG) for power. 
(4) 9773 is 3 individually shielded pairs (2 channel + power). If 3 channel is required, use 9774.
(5) If the wires are short and contained within a cabinet which has no sensitive circuits, the use of 

shielded wire may not be necessary, but is always recommended.
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1-16 Installation/Wiring

Table 1.F   Recommended Control Wire for Digital I/O

The I/O Control Cassette
Figure 1.6 shows the I/O Control Cassette and terminal block locations. 
The cassette provides a mounting point for the various PowerFlex 700
I/O options. To remove the cassette, follow the steps below. Cassette 
removal will be similar for all frames (0 Frame drive shown).

Figure 1.6   PowerFlex 700 Typical Cassette & I/O Terminal Blocks

I/O Terminal Blocks
Table 1.G   I/O Terminal Block Specifications

 Type Wire Type(s) Description
Minimum 
Insulation Rating

Unshielded Per US NEC or applicable national 
or local code

– 300V, 
60 degrees C 
(140 degrees F)Shielded Multi-conductor shielded cable 

such as Belden 8770(or equiv.)
0.750 mm2(18AWG), 3 
conductor, shielded.

Step Description
Disconnect the two cable connectors shown in Figure 1.6.
Loosen the two screw latches shown in Figure 1.6.
Slide the cassette out.

Remove screws securing cassette cover to gain access to the boards.

A

B

C

D

BR1BR2DC+DC-PE
U/T1V/T2W/T3R/L1   L2

➌
➋

➊

B

A

C

B

D

Pin 1

Detail

No. Name Description
Wire Size Range(1)  Torque
Maximum Minimum Maximum Recommended

➊ I/O Cassette Removable I/O Cassette

➋ I/O Terminal 
Block

Signal & control 
connections

2.1 mm2

(14 AWG)
0.30 mm2

(22 AWG)
0.6 N-m
(5.2 lb.-in.)

0.6 N-m
(5.2 lb.-in.)

➌ Encoder 
Terminal Block

Encoder power & signal 
connections

0.75 mm2

(18 AWG)
0.196 mm2

(24 AWG)
0.6 N-m
(5.2 lb.-in.)

0.6 N-m
(5.2 lb.-in.)

(1) Maximum/minimum that the terminal block will accept - these are not recommendations.
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Installation/Wiring 1-17

Figure 1.7   I/O Terminal Designations 

No. Signal Fa
ct

or
y

De
fa

ul
t

Description Re
la

te
d

Pa
ra

m
.

1 Analog In 1 (–) (1) (2) Isolated(3), bipolar, differential, 
10V/4-20mA, 11 bit & sign, 88k 

ohm input impedance. For 4-20mA, 
a jumper must be installed at 
terminals 17 & 18 (or 19 & 20).

320 -
3272 Analog In 1 (+) (1)

3 Analog In 2 (–) (1)

4 Analog In 2 (+) (1)

5 Pot Common – For (+) and (–) 10V pot references.
6 Analog Out 1 (–) (2) Bipolar (current output is not 

bipolar), 10V/4-20mA, 11 bit & 
sign, voltage mode - limit current to 5 
mA. Current mode - max. load 
resistance is 400 ohms.

340 -
3477 Analog Out 1 (+)

8 Analog Out 2 (–)
9 Analog Out 2 (+)

10 HW PTC Input 1 – 1.8k ohm PTC, Internal 3.32k ohm 
pull-up resistor

238 
259

11 Digital Out 1 – N.C. (4) Fault Max. Resistive Load:
240V AC/30V DC – 1200VA, 150W
Max. Current: 5A, Min. Load: 10mA
Max. Inductive Load:
240V AC/30V DC – 840VA, 105W
Max. Current: 3.5A, Min. Load: 10mA

380 -
39112 Digital Out 1 Common

13 Digital Out 1 – N.O.(4) NOT Fault
14 Digital Out 2 – N.C.(4) NOT Run
15 Digital Out 2/3 Com.
16 Digital Out 3 – N.O.(4) Run
17 Current In Jumper(1) – 

Analog In 1
Placing a jumper across terminals 
17 & 18 (or 19 & 20) will configure 
that analog input for current.

18
19 Current In Jumper(1) – 

Analog In 220
21 –10V Pot Reference – 2k ohm minimum load.
22 +10V Pot Reference –
23 HW PTC Input 2 – See above
24 +24VDC(5) – Drive supplied logic input power. (5)

25 Digital In Common –
26 24V Common(5) – Common for internal power supply.
27 Digital In 1 Stop - CF 115V AC, 50/60 Hz - Opto isolated

Low State: less than 30V AC
High State: greater than 100V AC
24V DC - Opto isolated
Low State: less than 5V DC
High State: greater than 20V DC
11.2 mA DC

361 -
36628 Digital In 2 Start

29 Digital In 3 Auto/Man.
30 Digital In 4 Speed Sel 1
31 Digital In 5 Speed Sel 2
32 Digital In 6/Hardware 

Enable, see pg. 1-18
Speed Sel 3

(1) Important: 4-20mA operation requires a jumper at terminals 17 & 18 (or 19 & 20). Drive damage 
may occur if jumper is not installed.

(2) These inputs/outputs are dependant on a number of parameters (see “Related Parameters”).
(3) Differential Isolation - External source must be maintained at less than 160V with respect to PE. 

Input provides high common mode immunity.
(4) Contacts in unpowered state. Any relay programmed as Fault or Alarm will energize (pick up) 

when power is applied to drive and deenergize (drop out) when a fault or alarm exists. Relays 
selected for other functions will energize only when that condition exists and will deenergize when 
condition is removed.

(5) 150mA maximum Load. Not present on 115V versions.

1

16
32
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1-18 Installation/Wiring

Encoder Terminal Block
Table 1.H   Encoder Terminal Designations

Figure 1.8   Sample Encoder Wiring

Hardware Enable Circuitry

By default, the user can program a digital input as an Enable input. The 
status of this input is interpreted by drive software. If the application 
requires the drive to be disabled without software interpretation, a 
“dedicated” hardware enable configuration can be utilized. This is done 
by removing a jumper and wiring the enable input to “Digital In 6.”

1. Remove the I/O Control Cassette & 
cover as described on page 1-16.

2. Locate & remove Jumper J10 on the 
Main Control Board (see diagram).

3. Re-assemble cassette.

4. Wire Enable to “Digital In 6” (see 
Figure 1.7).

5. Verify that [Digital In6 Sel], parameter 
366 is set to “1, Enable.”

No. Description (refer to page A-3 for encoder specifications)
See “Detail” in 
Figure 1.6

8 +12V(1) DC Power

(1) Jumper selectable +5/12V is available on 20B-ENC-1 Encoder Boards.

Internal power source
250 mA. 7 +12V(1) DC Return (Common)

6 Encoder Z (NOT) Pulse, marker or registration 
input. (2)

(2) Z channel can be used as a pulse input while A & B are used for encoder.

5 Encoder Z
4 Encoder B (NOT) Quadrature B input.
3 Encoder B
2 Encoder A (NOT) Single channel or 

quadrature A input.1 Encoder A

8

1

I/O Connection Example I/O Connection Example
Encoder 
Power –
(1)Internal 
Drive Power
Internal (drive) 
12V DC, 
250mA

Encoder 
Power –
External 
Power 
Source

Encoder 
Signal –
Single-Ended, 
Dual Channel

Encoder 
Signal –
Differential, 
Dual 
Channel

(1) SHLD connection is on drive chassis (see Figure 1.3 on page 1-10).

Common

+12V DC
(250 mA)

1

2

3

4

5

6

7

8

to SHLD (1) + Co
m

m
on

External
Power
Supply

to
SHLD (1)

B

B NOT

A NOT

A

Z

Z NOT to SHLD (1)

to Power Supply
Common

1

2

3

4

5

6

7

8 to SHLD (1)

1

2

3

4

5

6

7

8

B

Z

A NOT

B NOT

Z NOT

A

EN
ABLE

JU
M

PER J10
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Installation/Wiring 1-19

I/O Wiring Examples

Input/Output Connection Example Required Parameter Changes
Potentiometer 
Unipolar Speed 
Reference (1) 
10k Ohm Pot. 
Recommended
(2k Ohm Minimum)

Adjust Scaling:
Parameters 91/92 and 325/326
View Results:
Parameter 002

Joystick Bipolar 
Speed Reference (1)

10V Input

Set Direction Mode:
Parameter 190 = “1, Bipolar”
Adjust Scaling:
Parameters 91/92 and 325/326
View Results:
Parameter 002

Analog Input 
Bipolar Speed 
Reference

10V Input 

Set Direction Mode:
Parameter 190 = “1, Bipolar”
Adjust Scaling:
Parameters 91/92 and 325/326
View Results:
Parameter 002

Analog Voltage 
Input Unipolar 
Speed Reference
0 to +10V Input

Configure Input with parameter 320
Adjust Scaling:
Parameters 91/92 and 325/326
View results:
Parameter 002

Analog Current 
Input Unipolar 
Speed Reference
4-20 mA Input

Configure Input for Current:
Parameter 320 and add jumper at 
appropriate terminals
Adjust Scaling:
Parameters 91/92 and 325/326
View results:
Parameter 002

Analog Input, PTC
PTC OT set > 5V
PTC OT cleared < 4V
PTC Short < 0.2V

Set Fault Config 1:
Parameter 238, bit 7 = “Enabled”
Set Alarm Config 1:
Parameter 259, bit 11 = “Enabled”
View Status Drive Alarm 1:
Parameter 211, bit 11 = “True”

HW PTC Input
PTC OT set > 5V
PTC OT cleared < 4V
PTC Short < 0.2V

Set Fault Config 1:
Parameter 238, bit 13 = “Enabled”
Set Alarm Config 1:
Parameter 259, bit 18 = “Enabled”
View Status: Drive Alarm 1:
Parameter 211, bit 18 = “True”

(1) Refer to the Attention statement on page 1-15 for important bipolar wiring information.

3
4
5

22

3

5 21
22

3
4

Common
+

3
4

Common
+

3
4

19
20

Common
+

5

3.32k
Ohm

1.8k
PTC

Ferrite
Bead

1
2

22

1.8k
PTC

Ferrite
Bead

10

23
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1-20 Installation/Wiring

I/O Wiring Examples (continued)

Input/Output Connection Example Required Parameter Changes
Analog Output

10V, 4-20 mA Bipolar
+10V Unipolar (shown)

Configure with Parameter 340
Select Source Value:
Parameter 380, [Digital Out1 
Sel]
Adjust Scaling:
Parameters 343/344

2-Wire Control 
Non-Reversing(1)

24V DC internal supply

Disable Digital Input:#1:
Parameter 361 = “0, Unused”
Set Digital Input #2:
Parameter 362 = “7, Run”
Set Direction Mode:
Parameter 190 = “0, Unipolar”

2-Wire Control
Reversing(1)

External supply
(I/O Board dependent)

Set Digital Input:#1:
Parameter 361 = “8, Run 
Forward”
Set Digital Input #2:
Parameter 362 = “9, Run 
Reverse”

3-Wire Control
Internal supply

No Changes Required

3-Wire Control
External supply
(I/O Board dependent). 
Requires 3-wire functions 
only ([Digital In1 Sel]). 
Using 2-wire selections will 
cause a type 2 alarm (page 
4-10).

No Changes Required

Digital Output
Relays (two at terminals 
14-16) shown in powered 
state with drive faulted. See 
pages 1-17.
.

Select Source to Activate:
Parameters 380/384

Enable Input Configure with parameter 366
For dedicated hardware Enable:
Remove Jumper J10 (see 1-18)

(1) Important: Programming inputs for 2 wire control deactivates all HIM Start buttons.

6
7

+ –

24
25
26

28

Stop-Run

25

27
28

Run Rev.

Run Fwd.

115V/
+24V

Neutral/
Common

Start

24
25
26
27
28

Stop

Start

25

27
28

Stop

115V/
+24V

Neutral/
Common

Power Source

11
12
13
14
15
16

Fault
NOT Fault

NOT Run
Run

or

32
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Installation/Wiring 1-21

“Auto” Speed Sources
The drive speed command can be obtained from a number of different 
sources. The source is determined by drive programming and the 
condition of the Speed Select digital inputs, Auto/Manual digital inputs 
or reference select bits of a command word.

The default source for a command reference (all speed select inputs open 
or not programmed) is the selection programmed in [Speed Ref A Sel]. 
If any of the speed select inputs are closed, the drive will use other 
parameters as the speed command source.

“Manual” Speed Sources
The manual source for speed command to the drive is either the HIM 
requesting manual control (see ALT Functions on page B-2) or the 
control terminal block (analog input) if a digital input is programmed to 
“Auto/Manual.”

Changing Speed Sources
The selection of the active Speed Reference can be made through digital 
inputs, DPI command, jog button or Auto/Manual HIM operation.

Figure 1.9   Speed Reference Selection Chart(1)

Torque Reference Source 
The torque reference is normally supplied by an analog input or network 
reference. Switching between available sources while the drive is 
running is not available. Digital inputs programmed as “Speed Sel 1,2,3” 
and the HIM Auto/Manual function (see above) do not affect the active 
torque reference when the drive is in Vector Control Mode.

Reference Control

(1) To access Preset Speed 1, set parameter 090 or 093 to “Preset Speed 1.”

= Default

Speed Ref B Sel, Parameter 093

Preset Speed 2, Parameter 102

Preset Speed 3, Parameter 103

Preset Speed 4, Parameter 104

Preset Speed 5, Parameter 105

Preset Speed 6, Parameter 106

Preset Speed 7, Parameter 107

TB Man Ref Sel, Parameter 096 Digital Input

DPI Port Ref 1-6, See Parameter 209 DPI Command

Jog Speed, Parameter 100 Jog Command

HIM Requesting Auto/Manual

Trim
[Digital Inx Select]:
Speed Sel 3 2 1

0 0 1

0 1 1
0 1 0

1 0 0
1 0 1
1 1 0
1 1 1

Auto

Man

Drive Ref Rslt

Commanded
Frequency

Min/Max Speed

Acc/Dec Ramp
and

S Curve

Pure Reference

Post Ramp

to follower drive for
Frequency Reference

to follower drive for
Frequency Reference

Auto Speed Ref Options

Manual Speed Ref Options

Slip Compensation 1 "Slip Comp"

None 0 "Open Loop"

PI Output 2 "Process Pi"
Speed Adders [Speed Mode]:

PI Exclusive Mode
[PI Configuration]:
Bit 0, Excl Mode = 0

Output Frequency

Mod Functions
(Skip, Clamp,
Direction, etc.)

Speed Ref A Sel, Parameter 090 0 0 0
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1-22 Installation/Wiring

PLC = Auto, HIM = Manual
A process is run by a PLC when in Auto mode and requires manual 
control from the HIM during set-up. The Auto speed reference is issued 
by the PLC through a communications module installed in the drive. 
Since the internal communications is designated as Port 5, [Speed Ref A 
Sel] is set to “DPI Port 5” with the drive running from the Auto source.

Attain Manual Control
Press ALT then Auto/Man on the HIM.
When the HIM attains manual control, the drive speed command 
comes from the HIM speed control keys or analog potentiometer.

Release to Auto Control
Press ALT then Auto/Man on the HIM again.
When the HIM releases manual control, the drive speed command 
returns to the PLC.

PLC = Auto, Terminal Block = Manual
A process is run by a PLC when in Auto mode and requires manual 
control from an analog potentiometer wired to the drive terminal block. 
The auto speed reference is issued by the PLC through a 
communications module installed in the drive. Since the internal 
communications is designated as Port 5, [Speed Ref A Sel] is set to “DPI 
Port 5” with the drive running from the Auto source. Since the Manual 
speed reference is issued by an analog input (“Analog In 1 or 2”), [TB 
Man Ref Sel] is set to the same input. To switch between Auto and 
Manual, [Digital In4 Sel] is set to “Auto/ Manual”.

Attain Manual Control
Close the digital input.
With the input closed, the speed command comes from the pot.

Release to Auto Control
Open the digital input.
With the input open, the speed command returns to the PLC.

Auto/Manual Notes
1. Manual control is exclusive. If a HIM or Terminal Block takes 

manual control, no other device can take manual control until the 
controlling device releases manual control.

2. If a HIM has manual control and power is removed from the drive, 
the drive will return to Auto mode when power is reapplied.

3. [Save HIM Ref], parameter 192 can enable manual mode to allow 
starts and jogs from the HIM in 2-wire mode.

Auto/Manual Examples
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Installation/Wiring 1-23

For Lifting/Torque Proving details, refer to page C-4.

If a Regenerative unit (i.e. 1336 REGEN) is used as a bus supply or 
brake, the common mode capacitors should be disconnected as described 
in Table 1.D.

Connections to the 1336 REGEN

Regen Brake Mode

Regenerative Bus Supply Mode

Lifting/Torque Proving

Using PowerFlex Drives with Regenerative Units

Frame(s)
Terminals
1336 REGEN PowerFlex 700

0-4 DC+ & DC– BR1 & DC–
5-6 DC+ & DC– DC+ & DC–

Frame(s)
Terminals
1336 REGEN PowerFlex 700

0-4 DC+ & DC– DC+ & DC–
5-6 DC+ & DC– DC+ & DC– of Common Bus Drives
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1-24 Installation/Wiring

The following notes must be read and understood. Also refer to pages 
1-8 through 1-11 for additional common bus information.

Important Application Notes

1. If drives without internal precharge are used (Frames 5 & 6 only), 
then:

a) precharge capability must be provided in the system to guard 
against possible damage, and

b) disconnect switches Must Not be used between the input of the 
drive and a common DC bus without the use of an external 
precharge device.

2. If drives with internal precharge (Frames 0-6) are used with a 
disconnect switch to the common bus, then:

a) an auxiliary contact on the disconnect must be connected to a 
digital input of the drive. The corresponding input (parameter 
361-366) must be set to option 30, “Precharge Enable.” This 
provides the proper precharge interlock, guarding against 
possible damage to the drive when connected to a common DC 
bus.

b) the drive must have firmware version 2.002 or above.

Common Bus/Precharge Notes
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CE Conformity

Conformity with the Low Voltage (LV) Directive and Electromagnetic 
Compatibility (EMC) Directive has been demonstrated using 
harmonized European Norm (EN) standards published in the Official 
Journal of the European Communities. PowerFlex Drives(1) comply with 
the EN standards listed below when installed according to the User and 
Reference Manual.

CE Declarations of Conformity are available online at: 
http://www.ab.com/certification/ce/docs.

Low Voltage Directive (73/23/EEC)

EN50178 Electronic equipment for use in power installations.

EMC Directive (89/336/EEC)

EN61800-3 Adjustable speed electrical power drive systems Part 3: 
EMC product standard including specific test methods.

General Notes

If the adhesive label is removed from the top of the drive, the drive 
must be installed in an enclosure with side openings less than 12.5 
mm (0.5 in.) and top openings less than 1.0 mm (0.04 in.) to maintain 
compliance with the LV Directive.

The motor cable should be kept as short as possible in order to avoid 
electromagnetic emission as well as capacitive currents.

Use of line filters in ungrounded systems is not recommended.

PowerFlex drives may cause radio frequency interference if used in a 
residential or domestic environment. The installer is required to take 
measures to prevent interference, in addition to the essential 
requirements for CE compliance provided in this section, if 
necessary.

Conformity of the drive with CE EMC requirements does not 
guarantee an entire machine or installation complies with CE EMC 
requirements. Many factors can influence total machine/installation 
compliance.

PowerFlex drives generate conducted low frequency disturbances 
(harmonic emissions) on the AC supply system. 

EMC Instructions

(1) CE Certification testing has not been performed on 600V class drives.
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General Notes (continued)

More information regarding harmonic emissions can be found in the 
PowerFlex 70/700 Reference Manual (publication PFLEX-RM001).

When operated on a public supply system, it is the responsibility of 
the installer or user to ensure, by consultation with the distribution 
network operator and Rockwell Automation, if necessary, that 
applicable requirements have been met.

Essential Requirements for CE Compliance

Conditions 1-6 listed below must be satisfied for PowerFlex drives to 
meet the requirements of EN61800-3.

1. Standard PowerFlex 700 CE compatible Drive.

2. Review important precautions/attention statements throughout this 
manual before installing the drive.

3. Grounding as described on page 1-4.

4. Output power, control (I/O) and signal wiring must be braided, 
shielded cable with a coverage of 75% or better, metal conduit, or 
equivalent attenuation.

5. All shielded cables should terminate with the proper shielded 
connector.

6. Conditions in Table 1.I.

Table 1.I   PowerFlex 700 EN61800-3 EMC Compatibility

Fr
am

e

Second Environment (Industrial) (1) (2)

External filter Not Required if motor 
cables are restricted to design shown

(1) Motor cable limited to 30 m (98 ft.) for installations in the second (industrial) 
environment without additional external line filters.

(2) Refer to the PowerFlex 70/700 Reference Manual for installations in the first 
(residential) environment and installations in the second environment with motor 
cables longer than 30 m (98 ft.).

First Environment 
Restricted Distribution

Any Drive and Option
0-6 Restrict Motor Cable to 30 m (98 ft.) (2)
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Chapter 2

Start Up

This chapter describes how you start up the PowerFlex 700 Drive. Refer 
to Appendix B for a brief description of the LCD HIM (Human Interface 
Module).

Before Applying Power to the Drive

❏ 1. Confirm that all inputs are connected to the correct terminals and are 
secure.

❏ 2. Verify that AC line power at the disconnect device is within the rated 
value of the drive.

❏ 3. Verify that control power voltage is correct.

The remainder of this procedure requires that a HIM be installed. If 
an operator interface is not available, remote devices should be used 
to start up the drive.

Important: When power is first applied, the HIM may require 
approximately 5 seconds until commands are 
recognized (including the Stop key).

For information on . . . See page . . .
Prepare For Drive Start-Up 2-1
Status Indicators 2-2
Start-Up Routines 2-3
Running S.M.A.R.T. Start 2-4
Running an Assisted Start Up 2-4

!
ATTENTION:  Power must be applied to the drive to perform the 
following start-up procedure. Some of the voltages present are at 
incoming line potential. To avoid electric shock hazard or damage to 
equipment, only qualified service personnel should perform the 
following procedure. Thoroughly read and understand the procedure 
before beginning. If an event does not occur while performing this 
procedure, Do Not Proceed. Remove Power including user supplied 
control voltages. User supplied voltages may exist even when main AC 
power is not applied to then drive. Correct the malfunction before 
continuing.

Prepare For Drive Start-Up
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2-2 Start Up

Applying Power to the Drive

❏ 4. Apply AC power and control voltages to the drive.

If any of the six digital inputs are configured to “Stop – CF”
(CF = Clear Fault) or “Enable,” verify that signals are present or 
reconfigure [Digital Inx Sel]. If an I/O option is not installed (i.e. no 
I/O terminal block), verify that [Digital Inx Sel] is not configured to 
“Stop – CF” or “Enable.” If this is not done, the drive will not start. 
Refer to Alarm Descriptions on page 4-10 for a list of potential 
digital input conflicts. If a fault code appears, refer to Chapter 4.

If the STS LED is not flashing green at this point, refer to Status 
Indicators below.

❏ 5. Proceed to Start-Up Routines.

Figure 2.1   Drive Status Indicators

Status Indicators

➊

➋
Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

➌

Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

Frames 
0 & 1

Frames 
2 & 3

# Name Color State Description

➊ PWR 
(Power)

Green Steady Illuminates when power is applied to the drive.

➋ STS 
(Status)

Green Flashing Drive ready, but not running and no faults are present.
Steady Drive running, no faults are present.

Yellow
See page 
4-10

Flashing, 
Drive Stopped

A start inhibit condition exists, the drive cannot be 
started. Check parameter 214 [Start Inhibits].

Flashing, 
Drive Running

An intermittent type 1 alarm condition is occurring.
Check parameter 211 [Drive Alarm 1].

Steady,
Drive Running

A continuous type 1 alarm condition exists.
Check parameter 211 [Drive Alarm 1].

Red
See page 4-4

Flashing Fault has occurred. Check [Fault x Code] or Fault Queue.
Steady A non-resettable fault has occurred.

➌ PORT Refer to the Communication 
Adapter User Manual.

Status of DPI port internal communications (if present).
MOD Status of communications module (when installed).
NET A Status of network (if connected).
NET B Status of secondary network (if connected).
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Start Up 2-3

The PowerFlex 700 is designed so that start up is simple and efficient. If 
you have an LCD HIM, three methods are provided, allowing the user to 
select the desired level needed for the application.

S.M.A.R.T. Start
This routine allows you to quickly set up the drive by programming 
values for the most commonly used functions (below and page 2-4).

Assisted Start Up
This routine prompts you for information that is needed to start up a 
drive for most applications, such as line and motor data, commonly 
adjusted parameters and I/O. Two levels of Assisted Start Up are 
provided; Basic and Detailed. See page 2-4.

Lifting/Torque Proving Start Up
Torque Proving applications can use the Assisted Start Up to tune the 
motor. However, it is recommended that the motor be disconnected 
from the hoist/crane equipment during the routine. If this is not 
possible, refer to the manual tuning procedure on page C-4.

Important Information
Power must be applied to the drive when viewing or changing 
parameters. Previous programming may affect the drive status and 
operation when power is applied. If the I/O Cassette has been changed, a 
Reset Defaults operation must be performed.

Figure 2.2   Start Up Menu

(1) During Motor Tests and tuning procedures, the drive may modify certain parameter values for 
proper Start Up operation. These values are then reset to their original values when Start Up is 
complete. The affected parameters are: 053, 080, 276, 278 and 361-366. If power is removed from 
the drive during the tests without aborting the auto-tune procedure, these parameters may not be 
reset to their original value. If this situation occurs, reset the drive to factory defaults and repeat the 
Start Up procedure.

Start-Up Routines

Configures
Motor Control

Method

Motor Control
Select

Start-Up

Enter Motor NP
Data, Stop Mode,

Accel/Decel
Ramp Times

Motor Data and
Ramp Times

Optimize Torque
and

Verify Direction

Motor Tests (1)

Set Min/Max
Speed and

Direction Control

Speed Limits

Configure
Source, Value
and Scale for

Speed References

Speed/Torque
Control

Start/Stop/I/O

Configure
Control Method

(2 Wire/3 Wire), I/O,
Digital Inputs/Outputs
and Analog Outputs

Application

Configure
for Specific
Application

Done /
Exit

Main Menu:
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2-4 Start Up

During a Start Up, the majority of applications require changes to only a 
few parameters. The LCD HIM on a PowerFlex 700 drive offers 
S.M.A.R.T. start, which displays the most commonly changed 
parameters. With these parameters, you can set the following functions:

S - Start Mode and Stop Mode
M - Minimum and Maximum Speed
A - Accel Time 1 and Decel Time 1
R - Reference Source
T - Thermal Motor Overload

To run a S.M.A.R.T. start routine:

Important: This start-up routine requires an LCD HIM.

The Assisted start-up routine asks simple yes or no questions and 
prompts you to input required information. Access Assisted Start Up by 
selecting “Start Up” from the Main Menu.

To perform an Assisted Start-Up

Running S.M.A.R.T. Start

Step Key(s) Example LCD Displays
1. Press ALT and then Esc (S.M.A.R.T). The 

S.M.A.R.T. start screen appears.
2. View and change parameter values as 

desired. For HIM information, see 
Appendix B.

3. Press Esc to exit the S.M.A.R.T. start.

ALT Esc

Esc

F-> Stopped Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter

SMART List:
Digital In2 Sel
Stop Mode A
Minimum Speed

Running an Assisted Start Up

Step Key(s) Example LCD Displays
1. In the Main Menu, press the Up Arrow or 

Down Arrow to scroll to “Start Up”.
2. Press Enter.

F-> Stopped Auto

0.0 Hz
Main Menu:
Memory Storage
Start Up
Preferences
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Chapter 3

Programming and Parameters

Chapter 3 provides a complete listing and description of the PowerFlex 
700 parameters. The parameters can be programmed (viewed/edited) 
using an LCD HIM (Human Interface Module). As an alternative, 
programming can also be performed using DriveExplorer™ or 
DriveExecutive™ software and a personal computer. Refer to Appendix 
B for a brief description of the LCD HIM.

To configure a drive to operate in a specific way, drive parameters may 
have to be set. Three types of parameters exist:

ENUM Parameters
ENUM parameters allow a selection from 2 or more items. The LCD 
HIM will display a text message for each item.

Bit Parameters
Bit parameters have individual bits associated with features or 
conditions. If the bit is 0, the feature is off or the condition is false. If 
the bit is 1, the feature is on or the condition is true.

Numeric Parameters
These parameters have a single numerical value (i.e. 0.1 Volts).

The example on the following page shows how each parameter type is 
presented in this manual.

For information on . . . See page . . .
About Parameters 3-1
How Parameters are Organized 3-3
Monitor File 3-7
Motor Control File 3-9
Speed Command File 3-16
Dynamic Control File 3-26
Utility File 3-33
Communication File 3-46
Inputs & Outputs File 3-51
Applications File 3-59
Pos/Spd Profile File 3-65
Parameter Cross Reference – by Name 3-72
Parameter Cross Reference – by Number 3-75

About Parameters
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3-2 Programming and Parameters
Fi

le

G
ro

up

No
.

Parameter Name & Description Values Re
la

te
d

UT
IL

IT
Y

D
riv

e 
. .

 .

198 [Load Frm Usr Set]
Loads a previously saved set of 
parameter values from a selected user 
set location in drive nonvolatile memory 
to active drive memory.

Default:

Options:

0

0
1
2
3

“Ready”

“Ready”
“User Set 1”
“User Set 2”
“User Set 3”

199

Di
ag

no
st

ic
s

216 [Dig In Status]

Status of the digital inputs.

Read Only 361
thru
366

M
O

TO
R 

. .
 .

To
rq

 . 
. . 434 [Torque Ref B Mult]

Defines the value of the multiplier for the 
[Torque Ref B Sel] selection. 

Default:

Min/Max:
Units:

1.0

–/+32767.0
0.1

053

000 000xxxxxxxxxx
10 01234567891112131415

1=Input Present
0=Input Not Present
x =Reserved

Bit #
Di

gi
ta

l In
1

Di
gi

ta
l In

2

Di
gi

ta
l In

3

Di
gi

ta
l In

4

Di
gi

ta
l In

5

Di
gi

ta
l In

6

FV

➊ ➌➋ ➏➎➍

No. Description

➊ File – Lists the major parameter file category.

➋ Group – Lists the parameter group within a file.

➌ No. – Parameter number. = Parameter value can not be changed until drive is stopped.

= Parameter only displayed when [Motor Cntl Sel] is set to “4.”

➍ Parameter Name & Description – Parameter name as it appears on an LCD HIM, with a brief 
description of the parameters function. 

➎ Values – Defines the various operating characteristics of the parameter. Three types exist.
ENUM Default:

Options:
Lists the value assigned at the factory. “Read Only” = no default.
Displays the programming selections available.

Bit Bit: Lists the bit place holder and definition for each bit.
Numeric Default:

Min/Max:
Units:

Lists the value assigned at the factory. “Read Only” = no default.
The range (lowest and highest setting) possible for the parameter.
Unit of measure and resolution as shown on the LCD HIM. 

Important: Some parameters will have two unit values:
Analog inputs can be set for current or voltage with [Anlg In Config], param. 320.
Setting [Speed Units], parameter 79 selects Hz or RPM.

Important: When sending values through DPI ports, simply remove the decimal 
point to arrive at the correct value (i.e. to send “5.00 Hz,” use “500”). 

➏ Related – Lists parameters (if any) that interact with the selected parameter. The symbol “ ” 
indicates that additional parameter information is available in Appendix C.

FV

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 468 of 3168



Programming and Parameters 3-3

The LCD HIM displays parameters in a File-Group-Parameter or 
Numbered List view order. To switch display mode, access the Main 
Menu, press ALT, then Sel while cursor is on the parameter selection. In 
addition, using [Param Access Lvl], the user has the option to display all 
parameters, commonly used parameters or diagnostic parameters.

To simplify programming, the displayed parameters will change 
according to the selection made with [Motor Cntl Sel]. For example, if 
“FVC Vector” is selected, the parameters associated solely with other 
operations such as Volts per Hertz or Sensorless Vector will be hidden. 
Refer to pages 3-4 and 3-5.

File-Group-Parameter Order

This simplifies programming by grouping parameters that are used for 
similar functions. The parameters are organized into files. Each file is 
divided into groups, and each parameter is an element in a group. By 
default, the LCD HIM displays parameters by File-Group-Parameter 
view.

Numbered List View
All parameters are in numerical order. 

How Parameters are Organized
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3-4 Programming and Parameters

Basic Parameter View
Parameter 196 [Param Access Lvl] set to option 0 “Basic.”

** These parameters will only be displayed when parameter 053 [Motor Cntl Sel] is set to option “4.”

File Group Parameters

Monitor Metering Output Freq 001
Commanded Speed002
Commanded Torque**024
Output Current 003
Torque Current 004
DC Bus Voltage 012

Motor Control Motor Data Motor NP Volts 041
Motor NP FLA 042
Motor NP Hertz 043

Motor NP RPM 044
Motor NP Power 045
Mtr NP Pwr Units 046

Motor OL Hertz 047
Motor Poles 049

Torq Attributes Motor Cntl Sel 053
Maximum Voltage 054
Maximum Freq 055
Autotune 061

Autotune Torque** 066
Inertia Autotune** 067
Torque Ref A Sel** 427
Torque Ref A Hi** 428

Torque Ref A Lo** 429
Pos Torque Limit** 436
Neg Torque Limit** 437

Speed 
Feedback

Motor Fdbk Type 412 Encoder PPR 413

Speed 
Command

Spd Mode & 
Limits

Speed Units 079
Feedback Select 080

Minimum Speed 081
Maximum Speed 082

Rev Speed Limit** 454

Speed 
References

Speed Ref A Sel 090
Speed Ref A Hi 091
Speed Ref A Lo 092
Speed Ref B Sel 093

Speed Ref B Hi 094
Speed Ref B Lo 095
TB Man Ref Sel 096
TB Man Ref Hi 097

TB Man Ref Lo 098
Pulse Input Ref 099

Discrete 
Speeds

Jog Speed 1 100
Preset Speed 1-7 101-107

Jog Speed 2 108

Dynamic 
Control

Ramp Rates Accel Time 1 140
Accel Time 2 141

Decel Time 1 142
Decel Time 2 143

S-Curve % 146

Load Limits Current Lmt Sel 147 Current Lmt Val 148

Stop/Brake 
Modes

Stop/Brk Mode A 155
Stop/Brk Mode B 156

DC Brk Lvl Sel 157
DC Brake Level 158
DC Brake Time 159

Bus Reg Mode A 161
Bus Reg Mode B 162
DB Resistor Type 163

Restart Modes Start At PowerUp 168 Auto Rstrt Tries 174 Auto Rstrt Delay 175

Power Loss Power Loss Mode 184 Power Loss Time 185 Power Loss Level 186

Utility Direction Config Direction Mode 190

Drive Memory Param Access Lvl 196
Reset To Defalts 197

Load Frm Usr Set 198
Save To User Set 199

Language 201

Diagnostics Start Inhibits 214 Dig In Status 216 Dig Out Status 217

Faults Fault Config 1 238

Alarms Alarm Config 1 259

Inputs & 
Outputs

Analog Inputs Anlg In Config 320
Analog In1 Hi 322
Analog In1 Lo 323

Analog In2 Hi 325
Analog In2 Lo 326

Analog Outputs Analog Out1, 2 Sel 342
Analog Out1 Hi 343

Analog Out1, 2 Lo 344
Analog Out1, 2 Sel 345

Analog Out2 Hi 346
Analog Out1, 2 Lo 347

Digital Inputs Digital In1-6 Sel 361-366

Digital Outputs Digital Out1-3 Sel 380-388 Dig Out1-3 Level 381-389

Monitor

Motor Control

Speed Command

Dynamic Control

Utility

Inputs & Outputs

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 470 of 3168



Programming and Parameters 3-5

Advanced Parameter View
Parameter 196 [Param Access Lvl] set to option 1 “Advanced.”

* These parameters will only be displayed when parameter 053 [Motor Cntl Sel] is set to option “2 or 3.”
** These parameters will only be displayed when parameter 053 [Motor Cntl Sel] is set to option “4.”

File Group Parameters
Monitor Metering Output Freq 001

Commanded Speed002
Ramped Speed 022
Speed Reference 023
Commanded Torque**024
Speed Feedback 025
Output Current 003
Torque Current 004

Flux Current 005
Output Voltage 006
Output Power 007
Output Powr Fctr 008
Elapsed MWh 009
Elapsed Run Time 010
MOP Reference 011
DC Bus Voltage 012

DC Bus Memory 013
Analog In1 Value 016
Analog In2 Value 017
Elapsed kWh 014
PTC HW Value 018
Spd Fdbk No Filt 021

Drive Data Rated kW 026
Rated Volts 027

Rated Amps 028
Control SW Ver 029

Motor Control Motor Data Motor Type 040
Motor NP Volts 041
Motor NP FLA 042
Motor NP Hertz 043

Motor NP RPM 044
Motor NP Power 045
Mtr NP Pwr Units 046
Motor OL Hertz 047

Motor OL Factor 048
Motor Poles 049

Torq Attributes Motor Cntl Sel 053
Maximum Voltage 054
Maximum Freq 055
Compensation 056
Flux Up Mode 057
Flux Up Time 058
SV Boost Filter 059
Autotune 061
IR Voltage Drop 062

Flux Current Ref 063
IXo Voltage Drop 064
Autotune Torque** 066
Inertia Autotune** 067
Torque Ref A Sel** 427
Torque Ref A Hi** 428
Torque Ref A Lo** 429
Torq Ref A Div** 430
Torque Ref B Sel** 431

Torque Ref B Hi** 432
Torque Ref B Lo** 433
Torq Ref B Mult** 434
Torque Setpoint 1 ** 435
Torque Setpoint 2 ** 438
Pos Torque Limit** 436
Neg Torque Limit** 437
Control Status** 440
Mtr Tor Cur Ref** 441

Volts per Hertz Start/Acc Boost 069
Run Boost* 070

Break Voltage* 071
Break Frequency* 072

Speed Feedback Motor Fdbk Type 412
Encoder PPR 413
Enc Position Fdbk 414
Encoder Speed 415

Fdbk Filter Sel 416
Notch Filter Freq** 419
Notch Filter K** 420

Marker Pulse 421
Pulse In Scale 422
Encoder Z Chan 423

Speed 
Command

Spd Mode & 
Limits

Speed Units 079
Feedback Select 080
Minimum Speed 081
Maximum Speed 082

Overspeed Limit 083
Skip Frequency 1* 084
Skip Frequency 2* 085
Skip Frequency 3* 086

Skip Freq Band* 087
Speed/Torque Mod**088
Rev Speed Limit** 454

Speed 
References

Speed Ref A Sel 090
Speed Ref A Hi 091
Speed Ref A Lo 092
Speed Ref B Sel 093

Speed Ref B Hi 094
Speed Ref B Lo 095
TB Man Ref Sel 096

TB Man Ref Hi 097
TB Man Ref Lo 098
Pulse Input Ref 099

Discrete 
Speeds

Jog Speed 1 100 Preset Speed 1-7 101-107 Jog Speed 2 108

Speed Trim Trim In Select 117
Trim Out Select 118

Trim Hi 119
Trim Lo 120

Trim % Setpoint 116

Slip Comp Slip RPM @ FLA 121 Slip Comp Gain* 122 Slip RPM Meter 123

Process PI PI Configuration 124
PI Control 125
PI Reference Sel 126
PI Setpoint 127
PI Feedback Sel 128
PI Integral Time 129
PI Prop Gain 130
PI Lower Limit 131

PI Upper Limit 132
PI Preload 133
PI Status 134
PI Ref Meter 135
PI Fdback Meter 136
PI Error Meter 137
PI Output Meter 138
PI Reference Hi 460

PI Reference Lo 461
PI Feedback Hi 462
PI Feedback Lo 463
PI BW Filter 139
PI Deriv Time 459
PI Output Gain 464

Speed Regulator Ki Speed Loop** 445
Kp Speed Loop** 446

Kf Speed Loop** 447
Speed Desired BW**449

Total Inertia** 450
Speed Loop Meter**451

Dynamic 
Control

Ramp Rates Accel Time 1, 2 140,141 Decel Time 1, 2 142,143 S Curve % 146

Load Limits Current Lmt Sel 147
Current Lmt Val 148
Current Lmt Gain 149

Drive OL Mode 150
PWM Frequency 151
Droop RPM @ FLA 152

Regen Power Limit**153
Current Rate Limit **154

Stop/Brake 
Modes

Stop Mode 155,156
DC Brk Lvl Sel 157
DC Brake Level 158
DC Brake Time 159

Bus Reg Ki* 160
Bus Reg Mode 161,162
DB Resistor Type 163
Bus Reg Kp* 164

Bus Reg Kd* 165
Flux Braking 166
DB While Stopped 145

Restart Modes Start At PowerUp 168
Flying Start En 169
Flying StartGain 170
Auto Rstrt Tries 174

Auto Rstrt Delay 175
Sleep-Wake Mode 178
Sleep-Wake Ref 179
Wake Level 180

Wake Time 181
Sleep Level 182
Sleep Time 183
Powerup Delay 167

Monitor

Motor Control

Speed Command

Dynamic Control
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3-6 Programming and Parameters

File Group Parameters
Dynamic 
Control
continued

Power Loss Power Loss Mode 184
Power Loss Time 185
Power Loss Level 186

Load Loss Level 187
Load Loss Time 188
Shear Pin Time 189

Gnd Warn Level 177

Utility Direction Config Direction Mode 190

HIM Ref Config Save HIM Ref 192 Man Ref Preload 193

MOP Config Save MOP Ref 194 MOP Rate 195

Drive Memory Param Access Lvl 196
Reset To Defalts 197
Load Frm Usr Set 198
Save To User Set 199

Reset Meters 200
Language 201
Voltage Class 202
Drive Checksum 203

Dyn UserSet Cnfg 204
Dyn UserSet Sel 205
Dyn UserSet Actv 206

Diagnostics Drive Status 1, 2 209,210
Drive Alarm 1, 2 211,212
Speed Ref Source 213
Start Inhibits 214
Last Stop Source 215
Dig In Status 216

Dig Out Status 217
Drive Temp 218
Drive OL Count 219
Motor OL Count 220
Fault Speed 224
Fault Amps 225

Fault Bus Volts 226
Status 1,2 @ Fault 227,228
Alarm 1,2 @ Fault 229,230
Testpoint 1,2 Sel 234,236
Testpoint 1,2 Data 235,237
Mtr OL Trip Time 221

Faults Fault Config 1 238
Fault Clear 240

Fault Clear Mode 241
Power Up Marker 242

Fault 1-8 Code 243-257
Fault 1-8 Time 244-258

Alarms Alarm Config 1 259 Alarm Clear 261 Alarm1-8 Code 262-269

Scaled Blocks Scale1, 2 In Val 476,482
Scale3, 4 In Val 488,494
Scale1, 2 In Hi 477,483
Scale3, 4 In Hi 489,495

Scale1, 2 In Lo 478,484
Scale3, 4 In Lo 490,496
Scale1, 2 Out Hi 479,485
Scale3, 4 Out Hi 491,497

Scale1,2 Out Lo 480,486
Scale3,4 Out Lo 492,488
Scale1,2 Out Val 481,487
Scale3,4 Out Val 493,499

Communication Comm Control DPI Baud Rate 270
Drive Logic Rslt 271
Drive Ref Rslt 272

Drive Ramp Rslt 273
DPI Port Sel 274
DPI Port Value 275

DPI Ref Select 298
DPI Fdbk Select 299

Masks & 
Owners

Logic Mask 276
Start Mask 277
Jog Mask 278
Direction Mask 279
Reference Mask 280
Accel Mask 281
Decel Mask 282

Fault Clr Mask 283
MOP Mask 284
Local Mask 285
Stop Owner 288
Start Owner 289
Jog Owner 290
Direction Owner 291

Reference Owner 292
Accel Owner 293
Decel Owner 294
Fault Clr Owner 295
MOP Owner 296
Local Owner 297

Datalinks Data In A1-D2 300-307 Data Out A1-D2 310-317

Security Port Mask Act 595
Write Mask Cfg 596

Write Mask Act 597
Logic Mask 276

Logic Mask Act 598

Inputs & 
Outputs

Analog Inputs Anlg In Config 320
Anlg In Sqr Root 321

Analog In1, 2 Hi 322,325
Analog In1, 2 Lo 323,326

Analog In1, 2 Loss 324,327

Analog Outputs Anlg Out Config 340
Anlg Out Absolut 341
Analog Out1, 2 Sel 342,345

Analog Out1, 2 Hi 343,346
Analog Out1, 2 Lo 344,347

Anlg Out1,2 Scale 354,355
Anlg1 Out Setpt 377,378

Digital Inputs Digital In1-6 Sel 361-366

Digital Outputs Digital Out Sel 380,384,388
Dig Out Level 381,385,389
Dig Out OnTime382,386,390

Dig Out OffTime383,387,391
Dig Out Setpt 379
Dig Out Invert 392

Dig Out Param 393
Dig Out Mask 394

Applications Torq Proving TorqProve Cnfg 600
TorqProve Setup 601
Spd Dev Band 602
SpdBand Integrat 603
Brk Release Time 604

ZeroSpdFloatTime 605
Float Tolerance 606
Brk Set Time 607
TorqLim SlewRate 608
BrkSlip Count 609

Brk Alarm Travel 610
MicroPos Scale% 611
Torq Prove Sts 612

Oil Well Pump Max Rod Torque 631
TorqAlarm Level 632
TorqAlarm Action 633
TorqAlarm Dwell 634
TorqAlrm Timeout 635
TorqAlrm TO Act 636

PCP Pump Sheave 637
PCP Rod Torque 638
Min Rod Speed 639
Max Rod Speed 640
OilWell Pump Sel 641
Gearbox Rating 642

Gearbox Sheave 643
Gearbox Ratio 644
Motor Sheave 645
Total Gear Ratio 646
DB Resistor 647
Gearbox Limit 648

Adjust Voltage Adj Volt Phase 650
Adj Volt Select 651
Adj Volt Ref Hi 652
Adj Volt Ref Lo 653
Adj Volt Preset1-7 654-660

Min Adj Voltage 661
Adj Volt Command 662
MOP Adj VoltRate 663
Adj Volt TrimSel 669
Adj Volt Trim Hi 670

Adj Volt Trim Lo 671
Adj Volt Trim % 672
Adj Volt AccTime 675
Adj Volt DecTime 676
Adj Volt S Curve 677

Pos/Spd Profile ProfSetup/
Status

Pos/Spd Prof Sts 700
Units Traveled 701
Pos/Spd Prof Cmd 705
Encoder Pos Tol 707

Counts Per Unit 708
Vel Override 711
Find Home Speed 713
Find Home Ramp 714

Pos Reg Filter 718
Pos Reg Gain 719

Profile Step 
1-16

Step x Type
Step x Velocity
Step x AccelTime

Step x DecelTime
Step x Value
Step x Dwell

Step x Batch
Step x Next

Utility

Communication

Inputs & Outputs

Applications

Profile/Indexer
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Programming and Parameters 3-7

Monitor File
Fi

le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

M
O

NI
TO

R

M
et

er
in

g

001 [Output Freq]

Output frequency present at T1, T2 & T3 
(U, V & W)

Default:

Min/Max:
Units:

Read Only

–/+[Maximum Freq]
0.1 Hz

002 [Commanded Speed] 

Value of the active Speed/Frequency 
Reference. Displayed in Hz or RPM, 
depending on value of [Speed Units].

Default:

Min/Max:
Units:

Read Only

–/+[Maximum Speed]
0.1 Hz
0.1 RPM

079

003 [Output Current]

The total output current present at T1, T2 
& T3 (U, V & W).

Default:

Min/Max:
Units:

Read Only

0.0/Drive Rated Amps  2
0.1 Amps

004 [Torque Current]

Based on the motor, the amount of 
current that is in phase with the 
fundamental voltage component.

Default:

Min/Max:
Units:

Read Only

Drive Rating  –2/+2
0.1 Amps

005 [Flux Current]

Amount of current that is out of phase 
with the fundamental voltage component.

Default:

Min/Max:
Units:

Read Only

Drive Rating  –2/+2
0.1 Amps

006 [Output Voltage]

Output voltage present at terminals T1, 
T2 & T3 (U, V & W).

Default:

Min/Max:
Units:

Read Only

0.0/Drive Rated Volts
0.1 VAC

007 [Output Power]

Output power present at T1, T2 & T3 (U, 
V & W).

Default:

Min/Max:
Units:

Read Only

0.0/Drive Rated kW  2
0.1 kW

008 [Output Powr Fctr]

Output power factor.

Default:

Min/Max:
Units:

Read Only

0.00/1.00
0.01

009 [Elapsed MWh]

Accumulated output energy of the drive.

Default:

Min/Max:
Units:

Read Only

0.0/214748352.0 MWh
0.1 MWh

010 [Elapsed Run Time]

Accumulated time drive is outputting 
power.

Default:

Min/Max:
Units:

Read Only

0.0/214748352.0 Hrs
0.1 Hrs

011 [MOP Reference]

Value of the signal at MOP (Motor 
Operated Potentiometer).

Default:

Min/Max:
Units:

Read Only

–/+[Maximum Speed]
0.1 Hz
0.1 RPM

079

012 [DC Bus Voltage]

Present DC bus voltage level.

Default:

Min/Max:
Units:

Read Only

0.0/Based on Drive Rating
0.1 VDC

013 [DC Bus Memory]

6 minute average of DC bus voltage level.

Default:

Min/Max:
Units:

Read Only

0.0/Based on Drive Rating
0.1 VDC
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3-8 Programming and Parameters
M
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014 [Elapsed kWh]

Accumulated output energy of the drive.

Default:

Min/Max:
Units:

Read Only

0.0/429496729.5 kWh
0.1 kWh

016
017

[Analog In1 Value]
[Analog In2 Value]

Value of the signal at the analog inputs.

Default:

Min/Max:

Units:

Read Only

0.000/20.000 mA
–/+10.000V
0.001 mA
0.001 Volt

018 [PTC HW Value]

Value present at the drive's PTC input 
terminals.

Default:

Min/Max:
Units:

Read Only

–/+5.00 Volts
0.01 Volts

021 [Spd Fdbk No Filt]

Displays the unfiltered value of the actual 
motor speed, whether measured by 
encoder feedback or estimated.

Default:

Min/Max:

Units:

Read Only

–/+400.0 Hz
–/+24000.0 RPM
0.1 Hz
0.1 RPM

022 [Ramped Speed]

Value of commanded speed after Accel/
Decel, and S-Curve are applied.

Default:

Min/Max:

Units:

Read Only

–/+400.0 Hz
–/+24000.0 RPM
0.1 Hz
0.1 RPM

079

023 [Speed Reference]

Summed value of ramped speed, 
process PI and droop. When FVC Vector 
mode is selected, droop will not be 
added.

Default:

Min/Max:

Units:

Read Only

–/+400.0 Hz
–/+24000.0 RPM
0.1 Hz
0.1 RPM

079

024 [Commanded Torque]

Final torque reference value after limits 
and filtering are applied. Percent of motor 
rated torque.

Default:

Min/Max:
Units:

Read Only

–/+800.0%
0.1%

053

025 [Speed Feedback]

Displays the lightly filtered value of the 
actual motor speed, whether measured 
by encoder feedback, or estimated.

Default:

Min/Max:

Units:

Read Only

–/+400.0 Hz
–/+24000.0 RPM
0.1 Hz
0.1 RPM

Dr
iv

e 
Da

ta

026 [Rated kW]

Drive power rating.

Default:

Min/Max:
Units:

Read Only

0.00/3000.00 kW
0.01 kW

027 [Rated Volts]

The drive input voltage class (208, 240, 
400 etc.).

Default:

Min/Max:
Units:

Read Only

0.0/65535.0 VAC
0.1 VAC

028 [Rated Amps]

The drive rated output current.

Default:

Min/Max:
Units:

Read Only

0.0/65535.0 Amps
0.1 Amps
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ta 029 [Control SW Ver]

Main Control Board software version.

Default:

Min/Max:
Units:

Read Only

0.000/65535.000
0.001

196
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040 [Motor Type]

Set to match the type of motor 
connected.
(1) Important: Selecting option 1 or 2 
also requires selection of “Custom V/Hz,” 
option 2 in parameter 53.

Default:

Options:

0

0
1
2

“Induction”

“Induction”
“Synchr Reluc” (1)

“Synchr PM”(1)

053

041 [Motor NP Volts]

Set to the motor nameplate rated volts.

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Rated Volts]
0.1 VAC

042 [Motor NP FLA]

Set to the motor nameplate rated full load 
amps.

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Rated Amps]  2
0.1 Amps

047
048

043 [Motor NP Hertz]

Set to the motor nameplate rated 
frequency.

Default:

Min/Max:
Units:

Based on Drive Cat. No.

5.0/400.0 Hz
0.1 Hz

044 [Motor NP RPM]

Set to the motor nameplate rated RPM.

Default:

Min/Max:
Units:

1750.0 RPM

60.0/24000.0 RPM
1.0 RPM

045 [Motor NP Power]

Set to the motor nameplate rated power.

Default:

Min/Max:
Units:

Based on Drive Rating

0.00/1000.00
0.01 kW/HP
See [Mtr NP Pwr Units]

046

046 [Mtr NP Pwr Units]

Selects the motor power units to be used. 

“Convert HP” = converts all power units 
to Horsepower.
“Convert kW” = converts all power units 
to kilowatts.

Default:

Options:
0
1
2
3

Drive Rating Based

“Horsepower”
“kiloWatts”
“Convert HP”
“Convert kW”
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047 [Motor OL Hertz]

Selects the output frequency below 
which the motor operating current is 
derated. The motor thermal overload will 
generate a fault at lower levels of current.

Default:

Min/Max:
Units:

Motor NP Hz/3

0.0/Motor NP Hz
0.1 Hz

042
220

048 [Motor OL Factor]

Sets the operating level for the motor 
overload.

Default:

Min/Max:
Units:

1.00

0.20/2.00
0.01

042
220

049 [Motor Poles]

Defines the number of poles in the motor. 

Default:

Min/Max:
Units:

4

2/40
1 Pole

To
rq

 A
ttr
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053 [Motor Cntl Sel]

Sets the method of motor control used in 
the drive.

When “Adj Voltage” is selected, voltage 
control is independent from frequency 
control. The voltage and frequency 
components have independent 
references and accel/decel rates. Typical 
applications include non-motor loads or 
power supplies.

Important: “FVC Vector” mode requires 
autotuning of the motor. Being coupled to 
the load will determine inertia (preferably 
lightly-loaded). Total Inertia (parameter 
450) will have to be estimated if 
uncoupled for tuning of the speed loop or 
separately adjust Ki and Kp (parameters 
445 & 446).

Default:

Options:

0

0
1
2
3
4
5

“Sensrls Vect”

“Sensrls Vect”
“SV Economize”
“Custom V/Hz”
“Fan/Pmp V/Hz”
“FVC Vector”
“Adj Voltage”

054 [Maximum Voltage]

Sets the highest voltage the drive will 
output.

Default:

Min/Max:

Units:

Drive Rated Volts

Rated Volts x 0.25/Rated 
Volts
0.1 VAC

055 [Maximum Freq]

Sets the highest frequency the drive will 
output. Refer to [Overspeed Limit], 083.

Default:

Min/Max:
Units:

110.0 or 130.0 Hz

5.0/420.0 Hz
0.1 Hz

083
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056 [Compensation]

Enables/disables correction options.

Option Descriptions
Reflect Wave Disables reflected wave overvoltage protection for long cable 

lengths. (typically enabled).
Enable Jerk In non-FVC Vector modes, disabling jerk removes a short 

S-curve at the start of the accel/decel ramp.
Ixo AutoCalc Not functional – reserved for future enhancements.
Xsistor Diag Disables power transistor power diagnostic tests which run at 

each start command.
Rs Adapt FVC w/Encoder Only - Disabling may improve torque regulation 

at lower speeds (typically not needed). 
Mtr Lead Rev Reverses the phase rotation of the applied voltage, effectively 

reversing the motor leads.
PWM Freq Lock Keeps the PWM frequency from decreasing to 2 kHz at low 

operating frequencies in FVC Vector mode without encoder.
057 [Flux Up Mode]

Auto = Flux is established for a calculated 
time period based on motor nameplate 
data. [Flux Up Time] is not used.
Manual = Flux is established for [Flux Up 
Time] before acceleration.

Default:

Options:

0

0
1

“Manual”

“Manual”
“Automatic”

053
058

058 [Flux Up Time]

Sets the amount of time the drive will use 
to try and achieve full motor stator flux. 
When a Start command is issued, DC 
current at current limit level is used to 
build stator flux before accelerating.

Default:

Min/Max:
Units:

0.000 Secs

0.000/5.000 Secs 
0.001 Secs

053
058

059 [SV Boost Filter]

Sets the amount of filtering used to boost 
voltage during Sensorless Vector and 
FVC Vector (encoderless) operation.

Default:

Min/Max:
Units:

500

0/32767
1
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1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values

 (1) For current limit (except FVC Vector mode).
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061 [Autotune]

Provides a manual or automatic method 
for setting [IR Voltage Drop], [Flux 
Current Ref] and [Ixo Voltage Drop]. Valid 
only when parameter 53 is set to “Sensrls 
Vect,” “SV Economize” or “FVC Vector.”

Default:

Options:

3

0
1
2
3

“Calculate”

“Ready”
“Static Tune”
“Rotate Tune”
“Calculate”

053

062

“Ready” (0) = Parameter returns to this setting following a “Static Tune” or “Rotate 
Tune.” It also permits manually setting [IR Voltage Drop], [Ixo Voltage Drop] and 
[Flux Current Ref].

“Static Tune” (1) = A temporary command that initiates a non-rotational motor 
stator resistance test for the best possible automatic setting of [IR Voltage Drop] 
in all valid modes and a non-rotational motor leakage inductance test for the best 
possible automatic setting of [Ixo Voltage Drop] in “FVC Vector” mode. A start 
command is required following initiation of this setting. The parameter returns to 
“Ready” (0) following the test, at which time another start transition is required to 
operate the drive in normal mode. Used when motor cannot be rotated.

“Rotate Tune” (2) = A temporary command that initiates a “Static Tune” followed 
by a rotational test for the best possible automatic setting of [Flux Current Ref]. In 
“FVC Vector” mode, with encoder feedback, a test for the best possible automatic 
setting of [Slip RPM @ FLA] is also run. A start command is required following 
initiation of this setting. The parameter returns to “Ready” (0) following the test, at 
which time another start transition is required to operate the drive in normal 
mode. Important: If using rotate tune for “Sensrls Vect” mode, the motor should 
be uncoupled from the load or results may not be valid. With “FVC Vector,” either 
a coupled or uncoupled load will produce valid results.

“Calculate” (3) = This setting uses motor nameplate data to automatically set [IR 
Voltage Drop], [Ixo Voltage Drop], [Flux Current Ref] and [Slip RPM @ FLA].

062 [IR Voltage Drop]

Value of voltage drop across the resis-
tance of the motor stator at rated motor 
current. Used only when parameter 53 is 
set to “Sensrls Vect,” “SV Economize” or 
“FVC Vector.”

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Motor NP Volts] 0.25
0.1 VAC

053
061

063 [Flux Current Ref]

Value of amps for full motor flux. Used 
only when parameter 53 is set to “Sensrls 
Vect,” “SV Economize or “FVC Vector.”

Default:

Min/Max:
Units:

Based on Drive Rating

0.00/[Motor NP FLA]
0.01 Amps

053
061

064 [Ixo Voltage Drop]

Value of voltage drop across the leakage 
inductance of the motor at rated motor 
current. Used only when parameter 53 is 
set to “Sensrls Vect,” “SV Economize or 
“FVC Vector.”

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/230.0, 480.0, 575 VAC
0.1 VAC
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!
ATTENTION:  Rotation of the motor in an undesired direction can 
occur during this procedure. To guard against possible injury and/or 
equipment damage, it is recommended that the motor be 
disconnected from the load before proceeding.
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066 [Autotune Torque]

Specifies motor torque applied to the 
motor during the flux current and inertia 
tests performed during an autotune.

Default:

Min/Max:
Units:

50.0%

0.0/150.0%
0.1%

053

067 [Inertia Autotune]

Provides an automatic method of setting 
[Total Inertia]. This test is automatically 
run during Start-Up motor tests. 
Important: If using rotate tune for 
“Sensrls Vect” mode, the motor should be 
uncoupled from the load or results may 
not be valid. With “FVC Vector,” either a 
coupled or uncoupled load will produce 
valid result.
“Ready” = Parameter returns to this 
setting following a completed inertia tune. 
“Inertia Tune” = A temporary command 
that initiates an inertia test of the motor/
load combination. The motor will ramp up 
and down, while the drive measures the 
amount of inertia. 

Default:

Options:

0

0
1

“Ready”

“Ready”
“Inertia Tune”

053
450

427
431

[Torque Ref A Sel]
[Torque Ref B Sel]

Selects the source of the external torque 
reference to the drive. How this reference 
is used is dependent upon [Speed/
Torque Mod].
(1) See Appendix B for DPI port locations.

Default:

Options:

0
24

0
1
2
3-17
18-22
23
24
25-28
29

“Torque Stpt1”
“Disabled”

“Torque Stpt1”
“Analog In 1”
“Analog In 2”
“Reserved”
“DPI Port 1-5” (1)

“Reserved”
“Disabled”
“Scale Block1-4”
“Torque Stpt2”

053

428
432

[Torque Ref A Hi]
[Torque Ref B Hi]

Scales the upper value of the [Torque Ref 
A Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

100.0%
100.0%

–/+800.0%
0.1%

053

429
433

[Torque Ref A Lo]
[Torque Ref B Lo]

Scales the lower value of the [Torque Ref 
A Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0%
0.0%

–/+800.0%
0.1%

053

430 [Torq Ref A Div]

Defines the value of the divisor for the 
[Torque Ref A Sel] selection.

Default:

Min/Max:
Units:

1.0

0.1/3276.7
0.1

053

434 [Torque Ref B Mult]

Defines the value of the multiplier for the 
[Torque Ref B Sel] selection. 

Default:

Min/Max:
Units:

1.0

–/+32767.0
0.1

053
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435 [Torque Setpoint1]

Provides an internal fixed value for 
Torque Setpoint when [Torque Ref Sel] is 
set to “Torque Setpt.”

Default:

Min/Max:
Units:

0.0%

–/+800.0%
0.1%

053

436 [Pos Torque Limit]

Defines the torque limit for the positive 
torque reference value. The reference will 
not be allowed to exceed this value. 

Default:

Min/Max:
Units:

200.0%

0.0/800.0%
0.1%

053

437 [Neg Torque Limit]

Defines the torque limit for the negative 
torque reference value. The reference will 
not be allowed to exceed this value. 

Default:

Min/Max:
Units:

–200.0%

–800.0/0.0%
0.1%

053

438 [Torque Setpoint2]

Provides an internal fixed value for 
Torque Setpoint when [Torque Ref Sel] is 
set to “Torque Setpt 2.”

Default:

Min/Max:
Units:

0.0%

–/+800.0%
0.1%

440 [Control Status]

Displays a summary status of any condition that may 
be limiting either the current or the torque reference.

Read Only 053

441 [Mtr Tor Cur Ref]

Displays the torque current reference 
value that is present at the output of the 
current rate limiter (parameter 154).

Default:

Min/Max:
Units:

Read Only

–/+32767.0 Amps
0.01 Amps

053

Vo
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069 [Start/Acc Boost]

Sets the voltage boost level for starting 
and acceleration when “Custom V/Hz” 
mode is selected. Refer to parameter 083 
[Overspeed Limit].

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Motor NP Volts] x 0.25
0.1 VAC

053
070

070 [Run Boost]

Sets the boost level for steady state or 
deceleration when “Fan/Pmp V/Hz” or 
“Custom V/Hz” modes are selected. See 
parameter 083 [Overspeed Limit].

Default:

Min/Max:
Units:

Based on Drive Rating

0.0/[Motor NP Volts] x 0.25
0.1 VAC

053
069
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071 [Break Voltage]

Sets the voltage the drive will output at 
[Break Frequency]. Refer to parameter 
083 [Overspeed Limit].

Default:

Min/Max:
Units:

[Motor NP Volts]  0.25

0.0/[Motor NP Volts]
0.1 VAC

053
072

072 [Break Frequency]

Sets the frequency the drive will output at 
[Break Voltage]. Refer to parameter 083.

Default:

Min/Max:
Units:

[Motor NP Hz]  0.25

0.0/[Maximum Freq]
0.1 Hz

053
071
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d 
Fe

ed
ba

ck

412 [Motor Fdbk Type]

Selects the encoder type; single channel 
or quadrature. Options 1 & 3 detect a 
loss of encoder signal (when using 
differential inputs) regardless of the 
[Feedback Select], param. 080 setting. 
For FVC Vector mode, use a quadrature 
encoder only (option 0/1). If a single 
channel encoder is used (option 2/3) in 
sensorless vector or V/Hz mode, select 
“Reverse Dis” (option 2) in param. 190.

Default:

Options:

0

0
1
2
3

“Quadrature”

“Quadrature”
“Quad Check”
“Single Chan”
“Single Check”

413 [Encoder PPR]

Contains the encoder pulses per 
revolution. For improved operation in 
FVC Vector mode, PPR should be  (64 
x motor poles).

Default:

Min/Max:
Units:

1024 PPR

2/20000 PPR
1 PPR

414 [Enc Position Fdbk]

Displays raw encoder pulse count. For 
single channel encoders, this count will 
increase (per rev.) by the amount in 
[Encoder PPR]. For quadrature encoders 
this count will increase by 4 times the 
amount defined in [Encoder PPR].

Default:

Min/Max:
Units:

Read Only

–/+2147483647
1

415 [Encoder Speed]

Provides a monitoring point that reflects 
speed as seen from the feedback device. 

Default:

Min/Max:

Units:

Read Only

–/+420.0 Hz
–/+25200.0 RPM
0.1 Hz
0.1 RPM

079

416 [Fdbk Filter Sel]

Selects the type of feedback filter 
desired. “Light” uses a 35/49 radian 
feedback filter. “Heavy” uses a 20/40 
radian feedback filter.

Default:

Options:

0

0
1
2

“None”

“None”
“Light”
“Heavy”

419 [Notch FilterFreq]

Sets the center frequency for an optional 
2-pole notch filter. Filter is applied to the 
torque command. “0” disables this filter.

Default:

Min/Max:
Units:

0.0 Hz

0.0/500.0 Hz
0.1 Hz

053

420 [Notch Filter K]

Sets the gain for the 2-pole notch filter.

Default:

Min/Max:
Units:

0.3 Hz

0.1/0.9 Hz
0.1 Hz

053
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421 [Marker Pulse]

Latches the raw encoder count at each 
marker pulse.

Default:

Min/Max:
Units:

Read Only

–/+2147483647
1

422 [Pulse In Scale]

Sets the scale factor/gain for the Pulse 
Input when P423 is set to “Pulse Input.” 
Calculate for the desired speed 
command as follows: 

Default:

Min/Max:
Units:

64

2/20000
1

423 [Encoder Z Chan]

Defines if the input wired to terminals 5 & 
6 of the Encoder Terminal Block will be 
used as a Pulse or Marker input. Options 
1 & 3 detect a loss of signal (when using 
differential inputs) regardless of the 
[Feedback Select], param. 080 setting. 
When option 2 or 3 is used with Profile/
Indexer mode, the “homing” routine will 
position to the nearest marker pulse off of 
the home limit switch.

Default:

Options:

0

0
1
2
3

“Pulse Input”

“Pulse Input”
“Pulse Check”
“Marker Input”
“Marker Check”
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079 [Speed Units]

Selects the units to be used for all speed 
related parameters. Options 0 & 1 
indicate status only. Options 2 & 3 will 
convert/configure the drive for that 
selection.
“Convert Hz” (2) - converts all speed 
based parameters to Hz, and changes 
the value proportionately (i.e. 1800 RPM 
= 60 Hz).
“Convert RPM” (3) - converts all speed 
based parameters to RPM, and changes 
the value proportionately.

Default:

Options:

0

0
1
2
3

“Hz”

“Hz”
“RPM”
“Convert Hz”
“Convert RPM”
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080 [Feedback Select]

Selects the source for motor speed 
feedback. Note that all selections are 
available when using Process PI.
“Open Loop” (0) - no encoder is present, 
and slip compensation is not needed.
“Slip Comp” (1) - tight speed control is 
needed, and encoder is not present.
“Encoder” (3) - an encoder is present.
“Simulator” (5) - Simulates a motor for 
testing drive operation & interface check.

Default:

Options:

0

0
1
2
3
4
5

“Open Loop”

“Open Loop”
“Slip Comp”
“Reserved”
“Encoder”
“Reserved”
“Simulator”

412
152

081 [Minimum Speed]

Sets the low limit for speed reference 
after scaling is applied. Refer to 
parameter 083 [Overspeed Limit].

Default:

Min/Max:
Units:

0.0

0.0/[Maximum Speed]
0.1 Hz
0.1 RPM  

079
083
092
095

082 [Maximum Speed]

Sets the high limit for speed reference 
after scaling is applied. Refer to 
parameter 083 [Overspeed Limit].

Default:

Min/Max:

Units:

50.0 or 60.0 Hz (volt class)
[Motor NP RPM]

5.0/400.0 Hz
75.0/24000.0 RPM
0.1 Hz
0.1 RPM 

055
079
083
091
094
202

083 [Overspeed Limit]

Sets the incremental amount of the 
output frequency (above [Maximum 
Speed]) allowable for functions such as 
slip compensation.
[Maximum Speed] + [Overspeed Limit] 
must be  [Maximum Freq]

Default:

Min/Max:

Units:

10.0 Hz
300.0 RPM

0.0/20.0 Hz
0.0/600.0 RPM
0.1 Hz
0.1 RPM 

055
079
082

084
085
086

[Skip Frequency 1]
[Skip Frequency 2]
[Skip Frequency 3]

Sets a frequency at which the drive will 
not operate. [Skip Frequency 1-3] and 
[Skip Frequency Band] must not equal 0.

Default:
Default:
Default:

Min/Max:
Units:

0.0 Hz
0.0 Hz
0.0 Hz

–/+[Maximum Speed]
0.1 Hz

087

Fi
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Allowable Output Frequency Range
Bus Regulation or Current Limit

Vo
lta

ge

Frequency

Allowable Output Frequency Range
Normal Operation

Allowable Reference Frequency Range

Frequency Trim due to
Speed Control Mode

Max Volts

Motor Volts

Break Volts

Start Boost

Run

0 Min
Speed

Motor
Hz

Max
Speed

Output
Freq Limit

Max
Freq

Break
Frequency

Overspeed
Limit
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087 [Skip Freq Band]

Determines the bandwidth around a skip 
frequency. [Skip Freq Band] is split, 
applying 1/2 above and 1/2 below the 
actual skip frequency. The same 
bandwidth applies to all skip frequencies.

Default:

Min/Max:
Units:

0.0 Hz

0.0/30.0 Hz
0.1 Hz

084 
085 
086

088 [Speed/Torque Mod]

Selects the torque reference source.
“Zero Torque” (0) - torque command = 0.
“Speed Reg” (1) - drive operates as a 
speed regulator.
“Torque Reg” (2) - an external torque 
reference is used for the torque 
command.

Default:

Options:

1

0
1
2
3
4
5
6
7

“Speed Reg”

“Zero Torque”
“Speed Reg”
“Torque Reg”
“Min Torq/Spd”
“Max Torq/Spd”
“Sum Torq/Spd”
“Absolute Min”
“Pos/Spd Prof”

053

“Min Torq/Spd” (3) - selects the smallest algebraic value to regulate to when the 
torque reference and torque generated from the speed regulator are compared.
“Max Torq/Spd” (4) - selects the largest algebraic value when the torque reference 
and the torque generated from the speed regulator are compared.
“Sum Torq/Spd” (5) - selects the sum of the torque reference and the torque 
generated from the speed regulator.
“Absolute Min” (6) - selects the smallest absolute algebraic value to regulate to 
when the torque reference and torque generated from the speed regulator are 
compared.
“Pos/Spd Prof” (7) - drive operates as a speed or position regulator as determined 
by the Profile Step parameters (720-877) and Setup parameters (705-719).

454 [Rev Speed Limit]

Sets a limit on speed in the negative 
direction, when in FVC Vector mode. 
Used in bipolar mode only. A value of 
zero disables this parameter and uses 
[Maximum Speed] for reverse speed limit.

Default:

Min/Max:

Units:

0.0 RPM

–[Max Speed]/0.0 Hz
–[Max Speed]/0.0 RPM
0.0 Hz
0.0 RPM

Fi
le
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up
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. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d

FV

!
ATTENTION:  The speed of the drive could reach [Maximum 
Speed] + [Overspeed Limit] to meet required torque when any of 
the torque modes have been selected. Equipment damage and/or 
personal injury may result.

FV
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090 [Speed Ref A Sel]

Selects the source of the speed 
reference to the drive unless [Speed Ref 
B Sel] or [Preset Speed 1-7] is selected.

(1) See Appendix B for DPI port locations.

Default:

Options:

2

1
2
3-6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23-24
25
26
27
28

“Analog In 2”

“Analog In 1”
“Analog In 2”
“Reserved”
“Pulse In”
“Encoder”
“MOP Level”
“Reserved”
“Preset Spd1”
“Preset Spd2”
“Preset Spd3”
“Preset Spd4”
“Preset Spd5”
“Preset Spd6”
“Preset Spd7”
“DPI Port 1”(1) 

“DPI Port 2” (1) 

“DPI Port 3” (1) 

“DPI Port 4” (1)

“DPI Port 5” (1) 

“Reserved”
“Scale Block1”
“Scale Block2”
“Scale Block3”
“Scale Block4”

002
091
thru
093
101
thru
107
117
thru
120
192
thru
194
213
272
273
320
361
thru
366

091 [Speed Ref A Hi]

Scales the upper value of the [Speed Ref 
A Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

[Maximum Speed]

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
082

092 [Speed Ref A Lo]

Scales the lower value of the [Speed Ref 
A Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
081

093 [Speed Ref B Sel]

See [Speed Ref A Sel].

Default:

Options:

11 “Preset Spd1”

See [Speed Ref A 
Sel]

See
090

094 [Speed Ref B Hi]

Scales the upper value of the [Speed Ref 
B Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

[Maximum Speed]

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
093

095 [Speed Ref B Lo]

Scales the lower value of the [Speed Ref 
B Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
090
093

Fi
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096 [TB Man Ref Sel]

Sets the manual speed reference source 
when a digital input is configured for 
“Auto/Manual.”
(1) “Analog In 2” is not a valid selection if it 

was selected for any of the following:
- [Trim In Select]
- [PI Feedback Sel]
- [PI Reference Sel]
- [Current Lmt Sel]
- [Sleep-Wake Ref]

Default:

Options:

1

1
2
3-8
9

“Analog In 1”

“Analog In 1”
“Analog In 2” (1)

“Reserved”
“MOP Level”

097
098

097 [TB Man Ref Hi]

Scales the upper value of the [TB Man 
Ref Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

[Maximum Speed]

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
096

098 [TB Man Ref Lo]

Scales the lower value of the [TB Man 
Ref Sel] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0

–/+[Maximum Speed]
0.1 Hz
0.01 RPM 

079
096

099 [Pulse Input Ref]

Displays the pulse input value as seen at 
terminals 5 and 6 of the Encoder 
Terminal Block, if [Encoder Z Chan], 
parameter 423 is set to “Pulse Input.”

Default:

Min/Max:

Units:

Read Only

–/+420.0 Hz
–/+25200.0 RPM
0.1 Hz
0.1 RPM

D
is

cr
et

e 
Sp

ee
ds

100 [Jog Speed 1]

Sets the output frequency when Jog 
Speed 1 is selected.

Default:

Min/Max:
Units:

10.0 Hz
300.0 RPM

–/+[Maximum Speed]
0.1 Hz
1 RPM 

079

101
102
103
104
105
106
107

[Preset Speed 1]
[Preset Speed 2]
[Preset Speed 3]
[Preset Speed 4]
[Preset Speed 5]
[Preset Speed 6]
[Preset Speed 7]
Provides an internal fixed speed 
command value. In bipolar mode 
direction is commanded by the sign of 
the reference.

Default:

Min/Max:
Units:

5.0 Hz/150 RPM
10.0 Hz/300 RPM
20.0 Hz/600 RPM
30.0 Hz/900 RPM
40.0 Hz/1200 RPM
50.0 Hz/1500 RPM
60.0 Hz/1800 RPM

–/+[Maximum Speed]
0.1 Hz
1 RPM 

079
090
093

108 [Jog Speed 2]

Sets the output frequency when Jog 
Speed 2 is selected.

Default:

Min/Max:
Units:

10.0 Hz
300.0 RPM

–/+[Maximum Speed]
0.1 Hz
1 RPM 

Fi
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116 [Trim % Setpoint]

Adds or subtracts a percentage of the 
speed reference or maximum speed. 
Dependent on the setting of [Trim Out 
Select], parameter 118.

Default:

Min/Max:
Units:

0.0%

–/+200.0%
0.1%

118

117 [Trim In Select]

Specifies which analog input signal is 
being used as a trim input.

Default:

Options:

2 “Analog In 2”

See [Speed Ref A 
Sel]

090
093

118 [Trim Out Select]

Specifies which speed references are to be trimmed.

117
119
120

119 [Trim Hi]

Scales the upper value of the [Trim In 
Select] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

60.0 Hz

–/+[Maximum Speed]
0.1 Hz
1 RPM/% 

079
082
117

120 [Trim Lo]

Scales the lower value of the [Trim In 
Select] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0 Hz

–/+[Maximum Speed]
0.1 Hz
1 RPM/% 

079
117

Sl
ip

 C
om

p

Important: Parameters in the Slip Comp Group are used to enable and tune the 
Slip Compensation Regulator. In order to allow the regulator to control drive 
operation, parameter 080 [Speed Mode] must be set to 1 “Slip Comp”.

121 [Slip RPM @ FLA]

Sets the amount of compensation to 
drive output at motor FLA.
If the value of parameter 061 [Autotune] = 
3 “Calculate” changes made to this 
parameter will not be accepted.
Value may be changed by [Autotune] 
when “Encoder” is selected in [Feedback 
Select], parameter 080.

Default:

Min/Max:
Units:

Based on [Motor NP RPM]

0.0/1200.0 RPM
0.1 RPM

061
080
122
123

122 [Slip Comp Gain]

Sets the response time of slip 
compensation.

Default:

Min/Max:
Units:

40.0

1.0/100.0
0.1

080
121
122

123 [Slip RPM Meter]

Displays the present amount of 
adjustment being applied as slip 
compensation.

Default:

Min/Max:
Units:

Read Only

–/+300.0 RPM
0.1 RPM

080
121
122

Fi
le
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Bit #
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Bit 1, 0
Trimmed
Not Trimmed

1 =
0 =

Bit 2
%
Add

x = Reserved
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PI

124 [PI Configuration]

Sets configuration of the PI regulator.

Option Description
AdjVoltTrim (10) Configures the PI regulator output to trim the voltage reference, 

rather than the torque or speed references. The trim can be 
configured to be exclusive by setting “Excl Mode” (bit 0). 
Trimming the voltage reference is not compatible with trimming 
the torque reference, thus if bits 8 & 10 are set, a type II alarm 
will occur, setting “PI Cfg Cflct” (bit 19) in [Drive Alarm 2]. 

124
thru
138

125 [PI Control]

Controls the PI regulator.

080

126 [PI Reference Sel]

Selects the source of the PI reference.

(1) Adjustable Voltage Mode.

Default:

Options:

0

0
1
2
3-6
7
8
9
10
11-17
18-22
23-24
25-28
29
36

“PI Setpoint”

“PI Setpoint”
“Analog In 1”
“Analog In 2”
“Reserved”
“Pulse In”
“Encoder”
“MOP Level”
“Master Ref”
“Preset Spd1-7”
“DPI Port 1-5”
“Reserved”
“Scale Block 1-4”
“Preset1-7 Volt” (1)

“Voltage Cmd”(1)

024
124
thru
138
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000 00000000xxxxx
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values

Ex
cl 

Mod
e

Inv
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Ra
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f

Ze
ro

 C
lam

p

Fe
ed

ba
k S

qr
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op
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od

e

An
ti-

W
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d 
Up

To
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ue
 Tr

im

%
 o

f R
ef

Ad
jVo

ltT
rim

00x 0xxxxxxxxxxxx
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values
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127 [PI Setpoint]

Provides an internal fixed value for 
process setpoint when [PI Reference Sel] 
is set to “PI Setpoint.”

Default:

Min/Max:

Units:

50.00%

–/+100.00% of Maximum 
Process Value
0.01%

124
thru
138

128 [PI Feedback Sel]

Selects the source of the PI feedback.

(1) Adjustable Voltage Mode.

Default:

Options:

0

0
1
2
3-6
7
8
9
10
11-17
18-22
23-24
25-28
29
36
37
38

“PI Setpoint”

“PI Setpoint”
“Analog In 1”
“Analog In 2”
“Reserved”
“Pulse In”
“Encoder”
“MOP Level”
“Master Ref”
“Preset Spd1-7”
“DPI Port 1-5”
“Reserved”
“Scale Block 1-4”
“Preset1-7 Volt” (1)

“Voltage Cmd”(1)

“Output Power” (1)

“Output Cur”(1)

124
thru
138

129 [PI Integral Time]

Time required for the integral component 
to reach 100% of [PI Error Meter]. Not 
functional when the PI Hold bit of [PI 
Control] = “1” (enabled).

Default:

Min/Max:
Units:

2.00 Secs

0.00/100.00 Secs
0.01 Secs

124
thru
138

130 [PI Prop Gain]

Sets the value for the PI proportional 
component.
PI Error x PI Prop Gain = PI Output

Default:

Min/Max:
Units:

1.0

0.00/100.00
0.01

124
thru
138

131 [PI Lower Limit]

Sets the lower limit of the PI output.

Default:

Min/Max:

Units:

–[Maximum Freq]
–100%

–/+400.0 Hz
–/+800.0%
0.1 Hz
0.1%

079
124
thru
138

132 [PI Upper Limit]

Sets the upper limit of the PI output.

Default:

Min/Max:

Units:

+[Maximum Freq]
100%

–/+400.0 Hz
–/+800.0%
0.1 Hz
0.1%

079
124
thru
138

133 [PI Preload]

Sets the value used to preload the 
integral component on start or enable.

Default:

Min/Max:

Units:

0.0 Hz
100.0%

[PI Lower Limit]/
[PI Upper Limit]
0.1 Hz
0.1%

079
124
thru
138
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134 [PI Status]

Status of the Process PI regulator.

Read Only 124
thru
138

135 [PI Ref Meter]

Present value of the PI reference signal.

Default:

Min/Max:
Units:

Read Only

–/+100.0%
0.1%

124
thru
138

136 [PI Fdback Meter]

Present value of the PI feedback signal.

Default:

Min/Max:
Units:

Read Only

–/+100.0%
0.1%

124
thru
138

137 [PI Error Meter]

Present value of the PI error.

Default:

Min/Max:
Units:

Read Only

–/+200.0%
0.1%

124
thru
138

138 [PI Output Meter]

Present value of the PI output.

Default:

Min/Max:
Units:

Read Only

–/+800.0%
0.1%

124
thru
138

139 [PI BW Filter]

Provides filter for Process PI error signal. 
The output of this filter is displayed in [PI 
Error Meter]. Zero will disable the filter.

Default:

Min/Max:
Units:

0.0 Radians

0.0/240.0 Radians
0.1 Radians

137

459 [PI Deriv Time]

Refer to formula below:

Default:

Min/Max:
Units:

0.00 Secs

0.00/100.00 Secs
0.01 Secs

460 [PI Reference Hi]

Scales the upper value of [PI Reference 
Sel] of the source.

Default:

Min/Max:
Units:

100.0%

–/+100.0%
0.1%

461 [PI Reference Lo]

Scales the lower value of [PI Reference 
Sel] of the source.

Default:

Min/Max:
Units:

–100.0%

–/+100.0%
0.1%

462 [PI Feedback Hi]

Scales the upper value of [PI Feedback] 
of the source.

Default:

Min/Max:
Units:

100.0%

–/+100.0%
0.1%

463 [PI Feedback Lo]

Scales the lower value of [PI Feedback] 
of the source.

Default:

Min/Max:
Units:

0.0%

–/+100.0%
0.1%

Fi
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0=Condition False
x =Reserved
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dPI Error (%)
dt (Sec)PIOut = KD (Sec) x 
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464 [PI Output Gain]

Sets the gain factor for [PI Output Meter].

Default:

Min/Max:
Units:

1.000

–/+8.000
0.001

Sp
ee

d 
Re
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la

to
r

445 [Ki Speed Loop]

Controls the integral error gain of the 
speed regulator. The drive automatically 
adjusts [Ki Speed Loop] when a non-zero 
value is entered for [Speed Desired BW] 
or an autotune is performed. Typically, 
manual adjustment of this parameter is 
needed only if system inertia cannot be 
determined through an autotune. [Speed 
Desired BW] is set to “0” when a manual 
adjustment is made to this parameter.

Default:

Min/Max:
Units:

7.0

0.0/4000.0
0.1

053

446 [Kp Speed Loop]

Controls the proportional error gain of the 
speed regulator. The drive automatically 
adjusts [Kp Speed Loop] when a 
non-zero value is entered for [Speed 
Desired BW] or an auto-tune is 
performed. Typically, manual adjustment 
of this parameter is needed only if 
system inertia cannot be determined 
through an autotune. [Speed Desired 
BW] is set to “0” when a manual 
adjustment is made to this parameter.

An internal Error Filter BW is active when 
Kp or [Speed Desired BW] is changed. It 
is set to Kp times [Total Inertia] with a 
minimum of 25 radians.

Default:

Min/Max:
Units:

6.3

0.0/200.0
0.1

053

447 [Kf Speed Loop]

Controls the feed forward gain of the 
speed regulator. Setting the Kf gain 
greater than zero reduces speed 
feedback overshoot in response to a step 
change in speed reference. 

Default:

Min/Max:
Units:

0.0

0.0/0.5
0.1

053

449 [Speed Desired BW]

Sets the speed loop bandwidth and 
determines the dynamic behavior of the 
speed loop. As bandwidth increases, the 
speed loop becomes more responsive 
and can track a faster changing speed 
reference.
Adjusting this parameter will cause the 
drive to calculate and change [Ki Speed 
Loop] and [Kp Speed Loop] gains. 

Default:

Min/Max:
Units:

0.0 Radians/Sec

0.0/250.0 Radians/Sec
0.1 Radians/Sec

053
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450 [Total Inertia]

Represents the time in seconds, for a 
motor coupled to a load to accelerate 
from zero to base speed, at rated motor 
torque. The drive calculates Total Inertia 
during the autotune inertia procedure.
Adjusting this parameter will cause the 
drive to calculate and change [Ki Speed 
Loop] and [Kp Speed Loop] gains. 

Default:

Min/Max:
Units:

0.10 Secs

0.01/600.00
0.01 Secs

053

451 [Speed Loop Meter]

Value of the speed regulator output.
(1) “%” if [Motor Cntl Sel] = “FVC Vector.”

Default:

Min/Max:

Units:

Read Only

–/+800.0%(1) 
–/+800.0 Hz
–/+800.0 RPM
0.1%/Hz/RPM

053
121
079
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140
141

[Accel Time 1]
[Accel Time 2]

Sets the rate of accel for all speed 
increases. 

Default:

Min/Max:

Units:

10.0 Secs
10.0 Secs

0.0/3600.0 Secs
0.1 Secs

142
143
146
361

142
143

[Decel Time 1]
[Decel Time 2]

Sets the rate of decel for all speed 
decreases. 

Default:

Min/Max:

Units:

10.0 Secs
10.0 Secs

0.0/3600.0 Secs
0.1 Secs

140
141
146
361

146 [S Curve %]

Sets the percentage of accel or decel 
time that is applied to the ramp as S 
Curve. Time is added, 1/2 at the 
beginning and 1/2 at the end of the ramp.

Default:

Min/Max:
Units:

0%

0/100%
1%

140
thru
143

Lo
ad

 L
im

its 147 [Current Lmt Sel]

Selects the source for the adjustment of 
current limit (i.e. parameter, analog input, 
etc.).

Default:

Options:

0

0
1
2

“Cur Lim Val”

“Cur Lim Val”
“Analog In 1”
“Analog In 2”

146
149

Max Speed
Accel Time Accel Rate=

Max Speed
Decel Time Decel Rate=

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 492 of 3168



Programming and Parameters 3-27

 D
YN

AM
IC

 C
O

NT
RO

L

Lo
ad

 L
im

its

148 [Current Lmt Val]

Defines the current limit value when 
[Current Lmt Sel] = “Cur Lim Val.”

When in “Adj Voltage” mode, the output 
voltage will not be allowed to exceed this 
value.

Default:

Min/Max:
Units:

[Rated Amps]  1.5
(Equation yields approxi-
mate default value.)

Based on Drive Rating
0.1 Amps

147
149

149 [Current Lmt Gain]

Sets the responsiveness of the current 
limit.

Default:

Min/Max:
Units:

250

0/5000
1

147
148

150 [Drive OL Mode]

Selects the drives response to increasing 
drive temperature and may reduce the 
current limit value as well as the PWM 
frequency. If the drive is being used with 
a sine wave filter, the filter is likely tuned 
to a specific carrier frequency. To ensure 
stable operation it is recommended to set 
this parameter to “Reduce CLim”

Default:

Options:

3

0
1
2
3

“Both–PWM 1st”

“Disabled”
“Reduce CLim”
“Reduce PWM”
“Both–PWM 1st”

219

151 [PWM Frequency]

Sets the carrier frequency for the PWM 
output. Drive derating may occur at 
higher carrier frequencies. For derating 
information, refer to the PowerFlex 
Reference Manual.

Important: If parameter 053 [Motor Cntl 
Sel] is set to “FVC Vector,” the drive will 
run at 2 kHz when operating below 6 Hz. 

Default:

Min/Max:
Units:

4 kHz
2 kHz 
(Frames 4-6, 600/690VAC)

2/10 kHz
2/4/8/10 kHz

152 [Droop RPM @ FLA]

Selects amount of droop that the speed 
reference is reduced when at full load 
torque. Zero disables the droop function. 

Important: Selecting “Slip Comp” with 
parameter 080 in conjunction with 
parameter 152, may produce undesirable 
results.

Default:

Min/Max:
Units:

0.0 RPM

0.0/200.0 RPM
0.1 RPM

153 [Regen Power Limit]

Sets the maximum power limit allowed to 
transfer from the motor to the DC bus. 
When using an external dynamic brake, 
set this parameter to its maximum value.

Default:

Min/Max:
Units:

–50.0%

–800.0/0.0%
0.1%

053

154 [Current Rate Limit] 

Sets the largest allowable rate of change 
for the current reference signal. This 
number is scaled in percent of maximum 
motor current every 250 microseconds.

Default:

Min/Max:
Units:

400.0%

1.0/800.0%
0.1%

053

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d

FV

FV
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145 [DB While Stopped]

Enables/disables dynamic brake 
operation when drive is stopped. DB may 
operate if input voltage becomes too 
high.
Disabled = DB will only operate when 
drive is running.
Enable = DB may operate whenever 
drive is energized.

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

161
162

155
156

[Stop Mode A]
[Stop Mode B]

Active stop mode. [Stop Mode A] is active 
unless [Stop Mode B] is selected by 
inputs.
(1) When using options 1, 2 or 4, refer to 
the Attention statements at [DC Brake 
Level].

Default:
Default:

Options:

1
0

0
1
2
3
4

“Ramp”
“Coast”

“Coast”
“Ramp”(1)

“Ramp to Hold”(1)

“DC Brake”
“Fast Brake”

157
158
159

157 [DC Brake Lvl Sel]

Selects the source for [DC Brake Level].

Default:

Options:

0

0
1
2

“DC Brake Lvl”

“DC Brake Lvl”
“Analog In 1”
“Analog In 2”

155
156
158
159

158 [DC Brake Level]

Defines the DC brake current level 
injected into the motor when “DC Brake” 
is selected as a stop mode. This also 
sets the braking current level when “Fast 
Stop” is selected.
The DC braking voltage used in this 
function is created by a PWM algorithm 
and may not generate the smooth 
holding force needed for some 
applications. Refer to the PowerFlex 
Reference Manual.

Default:

Min/Max:

Units:

[Rated Amps]

0/[Rated Amps]  1.5
(Equation yields 
approximate maximum 
value.)
0.1 Amps

159 [DC Brake Time]

Sets the amount of time DC brake current 
is “injected” into the motor. Not used for 
“Ramp to Hold” which will apply DC 
braking continuously. See page C-39.

Default:

Min/Max:
Units:

0.0 Secs

0.0/90.0 Secs
0.1 Secs

155
thru
158

160 [Bus Reg Ki]

Sets the responsiveness of the bus 
regulator.

Default:

Min/Max:
Units:

450

0/5000
1

161
162

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

!
ATTENTION:  If a hazard of injury due to movement of equipment 
or material exists, an auxiliary mechanical braking device must be 
used.

ATTENTION:  This feature should not be used with synchronous or 
permanent magnet motors. Motors may be demagnetized during 
braking.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 494 of 3168



Programming and Parameters 3-29

DY
NA

M
IC

 C
O

NT
RO

L

St
op

/B
ra

ke
 M

od
es

161
162

[Bus Reg Mode A]
[Bus Reg Mode B]

Sets the method and sequence of the DC 
bus regulator voltage. Choices are 
dynamic brake, frequency adjust or both. 
Sequence is determined by programming 
or digital input to the terminal block.
Dynamic Brake Setup
If a dynamic brake resistor is connected 
to the drive, both of these parameters 
must be set to either option 2, 3 or 4.
Refer to the Attention statement on page 
P-4 for important information on bus 
regulation.

Default:

Options:

1
4

0
1
2
3
4

“Adjust Freq”
“Both-Frq 1st”

“Disabled”
“Adjust Freq”
“Dynamic Brak”
“Both-DB 1st”
“Both-Frq 1st”

160
163

163 [DB Resistor Type]

Selects whether the internal or an 
external DB resistor will be used.

Important: In 0-3 Frame drives, only one 
DB resistor can be connected to the 
drive. Connecting both an internal & 
external resistor could cause damage.
If a dynamic brake resistor is connected 
to the drive, [Bus Reg Mode A & B] must 
be set to either option 2, 3 or 4.

Default:

Options:

0

0
1
2

“None”

“Internal Res”
“External Res”
“None”

161
162

164 [Bus Reg Kp]

Proportional gain for the bus regulator. 
Used to adjust regulator response.

Default:

Min/Max:
Units:

1500

0/10000
1

165 [Bus Reg Kd]

Derivative gain for the bus regulator. 
Used to control regulator overshoot.

Default:

Min/Max:
Units:

1000

0/10000
1

Fi
le

G
ro

up
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. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d

!
ATTENTION:  The drive does not offer protection for externally 
mounted brake resistors. A risk of fire exists if external braking 
resistors are not protected. External resistor packages must be 
self-protected from over temperature or the protective circuit shown 
in Figure C.1 on page C-3 (or equivalent) must be supplied.

!
ATTENTION:  Equipment damage may result if a drive mounted 
(internal) resistor is installed and this parameter is set to “External 
Res” or “None.” Thermal protection for the internal resistor will be 
disabled, resulting in possible device damage. Also see 
ATTENTION above.
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Set to use an increase in the motor flux 
current to increase the motor losses, and 
allow a faster deceleration time when a 
chopper brake or regenerative capability 
is not available. Can be used as a 
stopping or fast deceleration method.

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

Re
st

ar
t M

od
es

167 [Powerup Delay]

Defines the programmed delay time, in 
seconds, before a start command is 
accepted after a power up. 

Default:

Min/Max:
Units:

0.0 Secs

0.0/10800.0 Secs
0.1 Secs

168 [Start At PowerUp]

Enables/disables a feature to issue a 
Start or Run command and automatically 
resume running at commanded speed 
after drive input power is restored. 
Requires a digital input configured for 
Run or Start and a valid start contact.

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

169 [Flying Start En]

Enables/disables the function which 
reconnects to a spinning motor at actual 
RPM when a start command is issued.

Not required in FVC Vector mode when 
using an encoder.

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

170

170 [Flying StartGain]

Sets the response of the flying start 
function.

Important: Lower gain may be required 
for permanent magnet motors.

Default:

Min/Max:
Units:

4000

20/32767
1

169

174 [Auto Rstrt Tries]

Sets the maximum number of times the 
drive attempts to reset a fault and restart. 

Default:

Min/Max:
Units:

0

0/9
1

175

175 [Auto Rstrt Delay]

Sets the time between restart attempts 
when [Auto Rstrt Tries] is set to a value 
other than zero.

Default:

Min/Max:
Units:

1.0 Secs

0.5/10800.0 Secs
0.1 Secs

174

Fi
le

G
ro

up
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. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
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ATTENTION: Equipment damage and/or personal injury may result 
if this parameter is used in an inappropriate application. Do not use 
this function without considering applicable local, national and 
international codes, standards, regulations or industry guidelines.

!

ATTENTION: Equipment damage and/or personal injury may result 
if this parameter is used in an inappropriate application. Do Not use 
this function without considering applicable local, national and 
international codes, standards, regulations or industry guidelines.

!
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178 [Sleep-Wake Mode]

Enables/disables the Sleep/Wake 
function. Important: When enabled, the 
following conditions must be met:

A proper value must be programmed 
for [Sleep Level] & [Wake Level].
A speed reference must be selected 
in [Speed Ref A Sel].
At least one of the following must be 
programmed (and input closed) in 
[Digital Inx Sel]; “Enable,” “Stop=CF,” 
“Run,” “Run Forward,” “Run Reverse.”

Default:

Options:

0

0
1
2

“Disabled”

“Disabled”
“Direct” (Enabled)
“Invert”  (Enabled)(7)

(1) When power is cycled, if all of the above conditions are present after power is 
restored, restart will occur.

(2) If all of the above conditions are present when [Sleep-Wake Mode] is 
“enabled,” the drive will start.

(3) The active speed reference is determined as explained in Reference 
Control on page 1-21. The Sleep/Wake function and the speed reference 
may be assigned to the same input.

(4) Command must be issued from HIM, TB or network.
(5) Run Command must be cycled.
(6) Signal does not need to be greater than wake level.
(7) For Invert function, refer to [Analog In x Loss].

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d

ATTENTION: Enabling the Sleep-Wake function can cause 
unexpected machine operation during the Wake mode. Equipment 
damage and/or personal injury can result if this parameter is used in
an inappropriate application. Do Not use this function without 
considering the information below and in Appendix C. In addition, all 
applicable local, national & international codes, standards, 
regulations or industry guidelines must be considered

!

Conditions Required to Start Drive(1)(2)(3)

Input

After Power-Up After a Drive Fault After a Stop Command
Reset by Stop-CF, 
HIM or TB

Reset by Clear 
Faults (TB) HIM or TB

Stop Stop Closed
Wake Signal

Stop Closed
Wake Signal
New Start or Run Cmd.(4)

Stop Closed
Wake Signal

Stop Closed
Direct Mode
Analog Sig. > Sleep Level(6)

Invert Mode
Analog Sig. < Sleep Level(6)

New Start or Run Cmd.(4)

Enable Enable Closed
Wake Signal (4)

Enable Closed
Wake Signal
New Start or Run Cmd.(4)

Enable Closed
Wake Signal

Enable Closed
Direct Mode
Analog Sig. > Sleep Level(6)

Invert Mode
Analog Sig. < Sleep Level(6)

New Start or Run Cmd.(4)

Run 
Run For. 
Run Rev.

Run Closed
Wake Signal

New Run Cmd.(5)

Wake Signal
Run Closed
Wake Signal

New Run Cmd.(5)

Wake Signal
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179 [Sleep-Wake Ref]

Selects the source of the input controlling 
the Sleep-Wake function.

Default:

Options:

2

1
2

“Analog In 2”

“Analog In 1”
“Analog In 2”

180 [Wake Level]

Defines the analog input level that will 
start the drive.

Default:

Min/Max:

Units:

6.000 mA, 6.000 Volts

[Sleep Level]/20.000 mA 
10.000 Volts
0.001 mA
0.001 Volts

181

181 [Wake Time]

Defines the amount of time at or above 
[Wake Level] before a Start is issued.

Default:

Min/Max:
Units:

0.0 Secs

0.0/1000.0 Secs
0.1 Secs

180

182 [Sleep Level]

Defines the analog input level that will 
stop the drive. 

Default:

Min/Max:

Units:

5.000 mA, 5.000 Volts

4.000 mA/[Wake Level]
0.000 Volts/[Wake Level]
0.001 mA
0.001 Volts

183

183 [Sleep Time]

Defines the amount of time at or below 
[Sleep Level] before a Stop is issued.

Default:

Min/Max:
Units:

0.0 Secs

0.0/1000.0 Secs
0.1 Secs

182

Po
w

er
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177 [Gnd Warn Level]

Sets the level at which a ground warning 
fault will occur. Configure with [Alarm 
Config 1].

Default:

Min/Max:
Units:

3.0 Amps

1.0/5.0 Amps
0.1 Amps

259

184 [Power Loss Mode]

Sets the reaction to a loss of input power. 
Power loss is recognized when:

DC bus voltage is  73% of [DC Bus 
Memory] and [Power Loss Mode] is 
set to “Coast”.
DC bus voltage is  82% of [DC Bus 
Memory] and [Power Loss Mode] is 
set to “Decel”.

Default:

Options:

0

0
1
2
3
4

“Coast”

“Coast”
“Decel”
“Continue”
“Coast Input”
“Decel Input”

013
185

185 [Power Loss Time]

Sets the time that the drive will remain in 
power loss mode before a fault is issued.

Default:

Min/Max:
Units:

0.5 Secs

0.0/60.0 Secs
0.1 Secs

184

Fi
le
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up
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See page 3-2 for symbol descriptions Values Re
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186 [Power Loss Level]

Sets the level at which the [Power Loss 
Mode] selection will occur.

Default:

Min/Max:
Units:

Drive Rated Volts

0.0/999.9 VDC
0.1 VDC

187 [Load Loss Level]

Sets the percentage of motor nameplate 
torque (absolute value) at which a load 
loss alarm will occur.

Default:

Min/Max:
Units:

200.0%

0.0/800.0%
0.1%

211
259

188 [Load Loss Time]

Sets the time that current is below the 
level set in [Load Loss Level] before a 
fault occurs.

Default:

Min/Max:
Units:

0.0 Secs

0.0/300.0 Secs
0.1 Secs

187

189 [Shear Pin Time]

Sets the time that the drive is at or above 
current limit before a fault occurs. Zero 
disables this feature.

Default:

Min/Max:
Units:

0.0 Secs

0.0/30.0 Secs
0.1 Secs

238

Fi
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See page 3-2 for symbol descriptions Values Re
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The drive can use the percentages referenced in [Power Loss Mode] or a trigger 
point can be set for line loss detection as follows:
Vtrigger = [DC Bus Memory] – [Power Loss Level]
A digital input (programmed to “29, Pwr Loss Lvl”) is used to toggle between 
fixed percentages and the detection level.

!
ATTENTION:  Drive damage can occur if proper input impedance 
is not provided as explained below.
If the value for [Power Loss Level] is greater than 18% of [DC Bus 
Memory], the user must provide a minimum line impedance to limit 
inrush current when the power line recovers. The input impedance 
should be equal to or greater than the equivalent of a 5% 
transformer with a VA rating 5 times the drives input VA rating.

Fi
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See page 3-2 for symbol descriptions Values Re
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fig 190 [Direction Mode]

Selects method for changing direction.

Default:

Options:

0

0
1
2

“Unipolar”

“Unipolar”
“Bipolar”
“Reverse Dis”

320
thru
327
361
thru
366

Mode Direction Change
Unipolar Drive Logic
Bipolar Sign of Reference
Reverse Dis Not Changeable
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192 [Save HIM Ref]

Enables HIM to control Speed Reference only or Reference, Start and Jog in 
Manual mode including two-wire control. Also enables a feature to save the 
present frequency reference value issued by the HIM to drive memory on power 
loss. Value is restored to the HIM on power up.

193 [Man Ref Preload]

Enables/disables a feature to automati-
cally load the present “Auto” frequency 
reference value into the HIM when “Man-
ual” is selected. Allows smooth speed 
transition from “Auto” to “Manual.”

Default:

Options:

0

0
1

“Disabled”

“Disabled”
“Enabled”

M
O

P 
Co

nf
ig

194 [Save MOP Ref]

Enables/disables the feature that saves the present MOP frequency reference at 
power down or at stop.

195 [MOP Rate]

Sets rate of change of the MOP 
reference in response to a digital input.

Default:

Min/Max:

Units:

1.0 Hz/s
30.0 RPM/s

0.2/[Maximum Freq]
6.0/[Maximum Freq]
0.1 Hz/s
0.1 RPM/s

D
riv

e 
M

em
or

y 196 [Param Access Lvl]
Selects the parameter display level.
Basic = Reduced param. set
Advanced = Full param. set

Default:

Options:

0

0
1
2

“Basic”

“Basic”
“Advanced”
“Reserved”

Fi
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See page 3-2 for symbol descriptions Values Re
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0x0 1xxxxxxxxxxxx
10 01234567891112131415

Bit #
Factory Default Bit Values

At
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r D
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n

Man
ua

l M
od

e

HI
M D

isa
ble

At Powr Down
1 = Save at Power Down
0 = Do Not Save

Manual Mode
1 = HIM controls Reference, Start 

& Jog. Start & Jog Disabled 
from all other Sources.

0 = HIM controls only the 
Reference.

HIM Disable
1 = Start & Jog on HIM Do Not 

Function in 3-Wire Mode.
0 = Start & Jog on HIM will 

Function in 3-Wire Mode.

x = Reserved

0xx 0xxxxxxxxxxxx
10 01234567891112131415

1=Save 
0=Do Not Save
x =Reserved

Bit #
Factory Default Bit Values

At
 P

ow
r D

ow
n

At
 S

to
p
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197 [Reset To Defalts]
Resets parameters to factory defaults 
except [Language], [Param Access Lvl], 
[Voltage Class] & [TorqProve Cnfg] 
(params 196, 201, 202 & 600). 

Option 1 resets parameters to factory 
defaults based on [Voltage Class].
Options 2 & 3 will reset parameters to 
factory defaults and set [Voltage 
Class] to low or high voltage settings.

Important: Frames 5 & 6 - the internal 
fan voltage may have to be changed 
when using Option 2 or 3. See “Selecting 
/Verifying Fan Voltage” on page 1-8.

Default:

Options:

0

0
1
2
3

“Ready”

“Ready”
“Factory”
“Low Voltage”
“High Voltage”

041
thru 
047
054
055
062
063
069
thru
072
082
148
158

198 [Load Frm Usr Set]
Loads a previously saved set of 
parameter values from a selected user 
set location in drive nonvolatile memory 
to active drive memory.

Default:

Options:

0

0
1
2
3

“Ready”

“Ready”
“User Set 1”
“User Set 2”
“User Set 3”

199

199 [Save To User Set]

Saves the parameter values in active 
drive memory to a user set in drive 
nonvolatile memory.

Default:

Options:

0

0
1
2
3

“Ready”

“Ready”
“User Set 1”
“User Set 2”
“User Set 3”

198

200 [Reset Meters]

Resets selected meters to zero.

Default:

Options:

0

0
1
2

“Ready”

“Ready”
“MWh”
“Elapsed Time”

201 [Language]

Selects the display language when using 
an LCD HIM. This parameter is not 
functional with an LED HIM.

Options 6, 8 and 9 are “Reserved.”

Default:

Options:

0

0
1
2
3
4
5
7
10

“Not Selected”

“Not Selected”
“English”
“Francais”
“Español”
“Italiano”
“Deutsch”
“Português”
“Nederlands”

202 [Voltage Class]
Configures the drive current rating and 
associates it with the selected voltage 
(i.e. 400 or 480V). Normally used when 
downloading parameter sets. Options 2 & 
3 indicate status only. Selecting Option 4 
or 5 will covert/configure the drive. Min/
Max & Default values will be changed for 
parameters; 41-47, 54, 55, 62, 63, 69, 
70-72, 82, 148, 158.
Important: Frames 5 & 6 - the internal 
fan voltage may have to be changed 
when using Option 4 or 5. See page 1-8.

Default:

Options: 2
3
4
5

Based on Drive Cat. 
No.

“Low Voltage”
“High Voltage”
“Reserved”
“Reserved”

041
thru 
047
054
055
062
063
069
thru
072
082
148
158
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Dr
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e 
M
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or

y

203 [Drive Checksum]

Provides a checksum value that indicates 
whether or not a change in drive 
programming has occurred.

Default:

Min/Max:
Units:

Read Only

0/65535
1

204 [Dyn UsrSet Cnfg]

Enables/Disables dynamic selection of user parameter sets.

Important: In dynamic mode, changes to the parameters are not saved to 
nonvolatile storage. Switching user sets restores the values last saved before 
enabling dynamic mode.

205 [Dyn UsrSet Sel]

Selects user set if [Dyn UsrSet Cnfg] = xxxx xx11.

Important: All digital input selections (parameters 361-366) must be identical in 
all three user sets for proper Dynamic User Set operation (even if only two sets 
are used).

206 [Dyn UserSet Actv]

Indicates the active user set and if the operation is 
dynamic or normal.

Read Only

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d
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10 01234567891112131415

Bit #
Factory Default Bit Values
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1=[Dyn UserSet Sel]
0=Digital Inputs

x =Reserved

0xx 0xxxxxxxxxxxx
10 01234567891112131415
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0=Disabled
x =Reserved

Bit #
Factory Default Bit Values
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0
1
0
1
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User Set 2
User Set 3
User Set 3

0
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1=Condition True
0=Condition False
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UT
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IT
Y

D
ia

gn
os

tic
s

209 [Drive Status 1]

Present operating condition of the drive.

Read Only 210

210 [Drive Status 2]

Present operating condition of the drive.

Read Only 209

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

011 0000001110000
10 01234567891112131415

1=Condition True
0=Condition False
x =Reserved

Bit #
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ad
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r
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)
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)
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Bits (2)

Description
Bits (1)

Description15 14 13 12 11 10 9
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
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0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

Ref A Auto
Ref B Auto
Preset 2 Auto
Preset 3 Auto
Preset 4 Auto
Preset 5 Auto
Preset 6 Auto
Preset 7 Auto
TB Manual
Port 1 Manual
Port 2 Manual
Port 3 Manual
Port 4 Manual
Port 5 Manual
Port 6 Manual
Jog Ref

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

Port 0 (TB)
Port 1
Port 2
Port 3
Port 4
Port 5
Port 6
No Local 
Control

000 0000000000000
10 01234567891112131415

1=Condition True
0=Condition False
x =Reserved
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UT
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Di
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211 [Drive Alarm 1]

Alarm conditions that currently exist in the drive.

“Prof SetHome” will be set if the alarm is configured 
in [Alarm Config 1], “Prof/Indexer” is configured in 
[Speed/Torque Mod] and the homing routine has not 
been successfully completed.

Read Only 212

212 [Drive Alarm 2]

Alarm conditions that currently exist in the drive.

Read Only 211

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d
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UT
IL

IT
Y

Di
ag
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213 [Speed Ref Source]

Displays the source of the speed 
reference to the drive.

Default:

Options: 0
1
2
3-6
7
8
9
10
11-17
18-22
23
24
25
26-29
30
31
32
33
34
35
36
37
38
39
40
41

Read Only

“PI Output”
“Analog In 1”
“Analog In 2”
“Reserved”
“Pulse In”
“Encoder”
“MOP Level”
“Jog Speed 1”
“Preset Spd1-7”
“DPI Port 1-5”
“Reserved”
“Autotune”
“Jog Speed 2”
“Scale Block 1-4”
“Pos/Spd Prof“
“Position Reg“
“Micro Pos“
“Homing“
“Decel Switch“
“End Switch“
“Unipolar Lim“
“Rev Dis Lim“
“Max Spd Lim“
“Min Spd Lim“
“Rev Spd Lim“
“Load Trq Lim“

090
093
096
101

214 [Start Inhibits]

Displays the inputs currently preventing the drive 
from starting.

Read Only

215 [Last Stop Source]

Displays the source that initiated the 
most recent stop sequence. It will be 
cleared (set to 0) during the next start 
sequence.

Default:

Options: 0
1-5
6
7
8
9
10
11
12
13

Read Only

“Pwr Removed”
“DPI Port 1-5”
“Reserved”
“Digital In”
“Fault”
“Not Enabled”
“Sleep”
“Jog”
“Autotune”
“Precharge”

361
362
363
364
365
366

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

000 0100x100000xx
10 01234567891112131415

1=Inhibit True
0=Inhibit False
x =Reserved
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or
t 1

DP
I P

or
t 2

DP
I P

or
t 3

DP
I P

or
t 4

DP
I P

or
t 5

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 505 of 3168



3-40 Programming and Parameters
UT

IL
IT

Y

Di
ag

no
st

ic
s

216 [Dig In Status]

Status of the digital inputs.

Read Only 361
thru
366

217 [Dig Out Status]

Status of the digital outputs.

Read Only 380
thru
384

218 [Drive Temp]

Present operating temperature of the 
drive power section.

Default:

Min/Max:
Units: 

Read Only

0.0/100.0%
0.1%

219 [Drive OL Count]

Accumulated percentage of drive 
overload. Continuously operating the 
drive over 100% of its rating will increase 
this value to 100% and cause a drive fault 
or foldback depending on the setting of 
[Drive OL Mode].

Default:

Min/Max:
Units:

Read Only

0.0/100.0%
0.1%

150

220 [Motor OL Count]

Accumulated percentage of motor 
overload. Continuously operating the 
motor over 100% of the motor overload 
setting will increase this value to 100% 
and cause a drive fault. Refer to page 
C-16.

Default:

Min/Max:
Units:

Read Only

0.0/100.0%
0.1%

047
048

221 [Mtr OL Trip Time]

Amount of time before a Drive Overload 
fault (F64) occurs if the load condition 
remains constant. A value of 99999 
means that the drive is operating under 
the overload level.

Default:

Min/Max:
Units:

Read Only

0/99999
1

220

224 [Fault Speed]

Captures and displays the output speed 
of the drive at the time of the last fault.

Default:

Min/Max:

Units:

Read Only

0.0/+[Maximum Freq]
0.0/+[Maximum Speed]
0.1 Hz
0.1 RPM

079
225
thru
230

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

000 000xxxxxxxxxx
10 01234567891112131415

1=Input Present
0=Input Not Present
x =Reserved

Bit #
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4
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6

00x 0xxxxxxxxxxxx
10 01234567891112131415

1=Output Energized
0=Output De-energized
x =Reserved

Bit #
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UT
IL

IT
Y

D
ia

gn
os

tic
s

225 [Fault Amps]

Captures and displays motor amps at the 
time of the last fault.

Default:

Min/Max:
Units:

Read Only

0.0/[Rated Amps]  2
0.1 Amps

224
thru
230

226 [Fault Bus Volts]

Captures and displays the DC bus 
voltage of the drive at the time of the last 
fault.

Default:

Min/Max:
Units:

Read Only

0.0/Max Bus Volts
0.1 VDC

224
thru
230

227 [Status 1 @ Fault]

Captures and displays [Drive Status 1] bit pattern at 
the time of the last fault.

Read Only 209
224
thru
230

228 [Status 2 @ Fault]

Captures and displays [Drive Status 2] bit pattern at 
the time of the last fault.

Read Only 210
224
thru
230

229 [Alarm 1 @ Fault]

Captures and displays [Drive Alarm 1] at the time of 
the last fault.

Read Only 211
224
thru
230

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d
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3-42 Programming and Parameters
UT

IL
IT

Y

Di
ag

no
st

ic
s

230 [Alarm 2 @ Fault]

Captures and displays [Drive Alarm 2] at the time of 
the last fault.

Read Only 212
224
thru
230

234
236

[Testpoint 1 Sel]
[Testpoint 2 Sel]

Selects the function whose value is 
displayed value in [Testpoint x Data].
These are internal values that are not 
accessible through parameters.
See Testpoint Codes and Functions on 
page 4-16 for a listing of available codes 
and functions.

Default:

Min/Max:
Units:

499

0/65535
1

235
237

[Testpoint 1 Data]
[Testpoint 2 Data]

The present value of the function 
selected in [Testpoint x Sel].

Default:

Min/Max:
Units:

Read Only

–/+2147483648
1

Fa
ul

ts

238 [Fault Config 1]

Enables/disables annunciation of the listed faults.

240 [Fault Clear]

Resets a fault and clears the fault queue.

Default:

Options:

0

0
1
2

“Ready”

“Ready”
“Clear Faults”
“Clr Flt Que”

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d
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UT
IL

IT
Y

Fa
ul

ts

241 [Fault Clear Mode]

Enables/disables a fault reset (clear 
faults) attempt from any source. This 
does not apply to fault codes which are 
cleared indirectly via other actions.

Default:

Options:

1

0
1

“Enabled”

“Disabled”
“Enabled”

242 [Power Up Marker]

Elapsed hours since initial drive power 
up. This value will rollover to 0 after the 
drive has been powered on for more than 
the max value shown. For relevance to 
most recent power up see [Fault x Time].

Default:

Min/Max:
Units:

Read Only

0.0000/214748.3647 Hr 
0.1 Hr

244 
246 
248 
250 
252 
254 
256 
258

243
245
247
249
251
253
255
257

[Fault 1 Code]
[Fault 2 Code]
[Fault 3 Code]
[Fault 4 Code]
[Fault 5 Code]
[Fault 6 Code]
[Fault 7 Code]
[Fault 8 Code]

A code that represents the fault that 
tripped the drive. The codes will appear 
in these parameters in the order they 
occur ([Fault 1 Code] = the most recent 
fault).

Default:

Min/Max:
Units:

Read Only

0/65535
0

244
246
248
250
252
254
256
258

[Fault 1 Time]
[Fault 2 Time]
[Fault 3 Time]
[Fault 4 Time]
[Fault 5 Time]
[Fault 6 Time]
[Fault 7 Time]
[Fault 8 Time]

The time between initial drive power up 
and the occurrence of the associated trip 
fault. Can be compared to [Power Up 
Marker] for the time from the most recent 
power up.
[Fault x Time] – [Power Up Marker] = 
Time difference to the most recent power 
up. A negative value indicates fault 
occurred before most recent power up. A 
positive value indicates fault occurred 
after most recent power up.

Default:

Min/Max:
Units:

Read Only

0.0000/214748.3647 Hr 
0.0001 Hr

242

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d
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UT

IL
IT

Y

Al
ar

m
s

259 [Alarm Config 1]
Enables/disables alarm conditions that will initiate an active drive alarm.

261 [Alarm Clear]

Resets all [Alarm 1-8 Code] parameters 
to zero.

Default: 

Options:

0

0
1

“Ready”

“Ready”
“Clr Alrm Que”

262 
263 
264 
265 
266 
267 
268 
269

262
263
264
265
266
267
268
269

[Alarm 1 Code]
[Alarm 2 Code]
[Alarm 3 Code]
[Alarm 4 Code]
[Alarm 5 Code]
[Alarm 6 Code]
[Alarm 7 Code]
[Alarm 8 Code]

A code that represents a drive alarm. The 
codes will appear in the order they occur 
(first 4 alarms in – first 4 out alarm 
queue). A time stamp is not available with 
alarms.

Default:

Min/Max:
Units:

Read Only

0/65535
1

261

Sc
al

ed
 B

lo
ck

s

476
482
488
494

[Scale1 In Value]
[Scale2 In Value]
[Scale3 In Value]
[Scale4 In Value]

Displays the value of the signal being 
sent to [ScaleX In Value] using a link.

Default:

Min/Max:
Units:

0.0

–/+32767.000
0.001

477
483
489
495

[Scale1 In Hi]
[Scale2 In Hi]
[Scale3 In Hi]
[Scale4 In Hi]

Scales the upper value of [ScaleX In 
Value].

Default:

Min/Max:

Units:

0.0

–/+32767.000
0.001

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d
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Pr
of

 S
et

Ho
m

e

PT
C 

HW
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U
TI

LI
TY

Sc
al

ed
 B

lo
ck

s

478
484
490
496

[Scale1 In Lo]
[Scale2 In Lo]
[Scale3 In Lo]
[Scale4 In Lo]

Scales the lower value of [ScaleX In 
Value].

Default:

Min/Max:
Units:

0.0

–/+32767.000
0.001

479
485
491
497

[Scale1 Out Hi]
[Scale2 Out Hi]
[Scale3 Out Hi]
[Scale4 Out Hi]

Scales the upper value of [ScaleX Out 
Value].

Default:

Min/Max:
Units:

0.0

–/+32767.000
0.001

480
486
492
498

[Scale1 Out Lo]
[Scale2 Out Lo]
[Scale3 Out Lo]
[Scale4 Out Lo]

Scales the lower value of [ScaleX Out 
Value].

Default:

Min/Max:
Units:

0.0

–/+32767.000
0.001

481
487
493
499

[Scale1 Out Value]
[Scale2 Out Value]
[Scale3 Out Value]
[Scale4 Out Value]

Value of the signal being sent out of the 
Universal Scale block. Typically this value 
is used as the source of information and 
will be linked to another parameter.

Default:

Min/Max:
Units:

Read Only

–/+32767.000
0.001

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d
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Communication File
Fi

le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

CO
M

M
UN

IC
AT

IO
N

Co
m

m
 C

on
tro

l

270 [DPI Baud Rate]

Sets the baud rate for attached drive 
peripherals. When changing this value 
the drive must be reset for the change to 
take affect.

Default:

Options:

1

0
1

“500 kbps”

“125 kbps”
“500 kbps”

271 [Drive Logic Rslt]

The final logic command resulting from the 
combination of all DPI and discrete inputs. This 
parameter has the same structure as the 
product-specific logic command received via DPI 
and is used in peer to peer communications.

Read Only

272 [Drive Ref Rslt]
Present frequency reference scaled as a 
DPI reference for peer to peer 
communications. The value shown is the 
value prior to the accel/decel ramp and 
the corrections supplied by slip comp, PI, 
etc.

Default:

Min/Max:
Units:

Read Only

–/+2147483647
1

273 [Drive Ramp Rslt]
Present frequency reference scaled as a 
DPI reference for peer to peer 
communications. The value shown is the 
value after the accel/decel ramp, but prior 
to any corrections supplied by slip comp, 
PI, etc.

Default:

Min/Max:
Units:

Read Only

–/+2147483647
1

011 0000101110000
10 01234567891112131415

1=Condition True
0=Condition False
x =Reserved

Bit #

St
op

St
ar

t

Jo
g

Cl
ea

r F
au

lt

Fo
rw

ar
d

Re
ve

rs
e

Lo
ca

l C
on

trl

Mop
 In

c

Ac
ce

l 1

Ac
ce

l 2

De
ce

l 1

De
ce

l 2

Sp
d 

Re
f I

D 
0 

(1
)

Sp
d 

Re
f I

D 
1 

(1
)

Sp
d 

Re
f I

D 
2 

(1
)

MOP 
De

c

Bits(1)

Description14 13 12
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

No Command - Man. Mode
Ref A Auto
Ref B Auto
Preset 3 Auto
Preset 4 Auto
Preset 5 Auto
Preset 6 Auto
Preset 7 Auto
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CO
M

M
UN

IC
AT

IO
N

Co
m

m
 C

on
tro

l

274 [DPI Port Sel]

Selects which DPI port reference value 
will appear in [DPI Port Value].

Default:

Options: 1-5

“DPI Port 1”

“DPI Port 1-5”

275 [DPI Port Value]

Value of the DPI reference selected in 
[DPI Port Sel].

Default:

Min/Max:
Units:

Read Only

–/+32767
1

298 [DPI Ref Select]
Scales DPI on maximum frequency or 
maximum speed.

Default:

Options:

0

0
1

“Max Freq”

“Max Freq”
“Max Speed”

299 [DPI Fdbk Select]
Selects DPI units displayed on the “Fdbk” 
line of the HIM.
(1) Refer to Input/Output Definitions on 

page 3-54.
(2) “Speed Fdbk” is a filtered value. 

Choose “25, SpdFb NoFilt” if your 
process requires speed feedback via 
a communication network.

Default:

Options:

17

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20-23
24
25

“Speed Fdbk” (2)

“Output Freq”
“Command Spd”
“Output Amps”
“Torque Amps”
“Flux Amps”
“Output Power”
“Output Volts”
“DC Bus Volts”
“PI Reference”(1)

“PI Feedback”
“PI Error”
“PI Output”
“%Motor OL”
“%Drive OL”
“CommandedTrq”
“MtrTrqCurRef”(1)

“Speed Ref”
“Speed Fdbk” (2)

“Pulse In Ref”(1)

“Reserved”
“Scale Block1-4 (1)

“Param Cntl”
“SpdFb NoFilt”

M
as

ks
 &

 O
w

ne
rs

276 [Logic Mask]
Determines which ports can control the drive when [Write Mask Act], bit 15 is set 
to “1.” If the bit for a port is set to “0,” the port will have no control functions except 
for stop.

288
thru
297

277 [Start Mask]
Controls which adapters can issue start 
commands.

See [Logic Mask]. 288
thru
297

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

111 111xxxxxxxxxx
10 01234567891112131415

1=Control Permitted
0=Control Masked
x =Reserved

Bit #
Factory Default Bit Values

Di
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DP
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t 1

DP
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DP
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or
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DP
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w
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rs

278 [Jog Mask]
Controls which adapters can issue jog 
commands.

See [Logic Mask]. 288
thru
297

279 [Direction Mask]
Controls which adapters can issue 
forward/reverse direction commands.

See [Logic Mask]. 288
thru
297

280 [Reference Mask]
Controls which adapters can select an 
alternate reference; [Speed Ref A, B Sel] 
or [Preset Speed 1-7].

See [Logic Mask]. 288
thru
297

281 [Accel Mask]
Controls which adapters can select 
[Accel Time 1, 2].

See [Logic Mask]. 288
thru
297

282 [Decel Mask]
Controls which adapters can select 
[Decel Time 1, 2].

See [Logic Mask]. 288
thru
297

283 [Fault Clr Mask]
Controls which adapters can clear a fault.

See [Logic Mask]. 288
thru
297

284 [MOP Mask]
Controls which adapters can issue MOP 
commands to the drive.

See [Logic Mask]. 288
thru
297

285 [Local Mask]
Controls which adapters are allowed to 
take exclusive control of drive logic 
commands (except stop). Exclusive 
“local” control can only be taken while the 
drive is stopped.

See [Logic Mask]. 288
thru
297

288 [Stop Owner]
Adapters that are presently issuing a valid stop 
command.

Read Only 276
thru
285

289 [Start Owner]
Adapters that are presently issuing a 
valid start command.

See [Stop Owner]. 276
thru
285

290 [Jog Owner]
Adapters that are presently issuing a 
valid jog command.

See [Stop Owner]. 276
thru
285

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

000 100xxxxxxxxxx
10 01234567891112131415

1=Issuing Command
0=No Command
x =Reserved

Bit #

Di
gi

ta
l In

DP
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or
t 1

DP
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or
t 2

DP
I P

or
t 3

DP
I P

or
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DP
I P

or
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CO
M

M
UN

IC
AT

IO
NS

M
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ks
 &

 O
w

ne
rs

291 [Direction Owner]
Adapter that currently has exclusive 
control of direction changes.

See [Stop Owner]. 276
thru
285

292 [Reference Owner]
Adapter that has the exclusive control of 
the command frequency source 
selection.

See [Stop Owner]. 276
thru
285

293 [Accel Owner]
Adapter that has exclusive control of 
selecting [Accel Time 1, 2].

See [Stop Owner]. 140
276
thru
285

294 [Decel Owner]
Adapter that has exclusive control of 
selecting [Decel Time 1, 2].

See [Stop Owner]. 142
276
thru
285

295 [Fault Clr Owner]
Adapter that is presently clearing a fault.

See [Stop Owner]. 276
thru
285

296 [MOP Owner]
Adapters that are currently issuing 
increases or decreases in MOP 
command frequency.

See [Stop Owner]. 276
thru
285

297 [Local Owner]
Adapter that has requested exclusive 
control of all drive logic functions. If an 
adapter is in local lockout, all other 
functions (except stop) on all other 
adapters are locked out and 
non-functional. Local control can only be 
obtained when the drive is not running.

See [Stop Owner]. 276
thru
285

Da
ta

lin
ks

300
301

[Data In A1] - Link A Word 1
[Data In A2] - Link A Word 2

Parameter number whose value will be 
written from a communications device 
data table. Value will not be updated until 
drive is stopped.
Refer to your communications option 
manual for datalink information.

Default:

Min/Max:
Units:

0 (0 = “Disabled”)

0/611
1

302
303

[Data In B1] - Link B Word 1
[Data In B2] - Link B Word 2

See [Data In A1] - Link A Word 1 [Data 
In A2] - Link A Word 2.

304
305

[Data In C1] - Link C Word 1
[Data In C2] - Link C Word 2

See [Data In A1] - Link A Word 1 [Data 
In A2] - Link A Word 2.

306
307

[Data In D1] - Link D Word 1
[Data In D2] - Link D Word 2

Not available with Liquid-Cooled drives.

See [Data In A1] - Link A Word 1 [Data 
In A2] - Link A Word 2.

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d
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310
311

[Data Out A1] - Link A Word 1
[Data Out A2] - Link A Word 2

Parameter number whose value will be 
written to a communications device data 
table.

Default:

Min/Max:
Units:

0 (0 = “Disabled”)

0/611
1

312
313

[Data Out B1] - Link B Word 1
[Data Out B2] - Link B Word 2

See [Data Out A1] - Link A Word 1 
[Data Out A2] - Link A Word 2.

314
315

[Data Out C1] - Link C Word 1
[Data Out C2] - Link C Word 2

See [Data Out A1] - Link A Word 1 
[Data Out A2] - Link A Word 2.

316
317

[Data Out D1] - Link D Word 1
[Data Out D2] - Link D Word 2

Not available with Liquid-Cooled drives.

See [Data Out A1] - Link A Word 1 
[Data Out A2] - Link A Word 2.

Se
cu

rit
y

595 [Port Mask Act] Read Only

Bits 0-5 indicate status for DPI port communication. Bit 15 indicates when security 
software is controlling the parameter.

596 [Write Mask Cfg]

Enables/disables write access (parameters, links, etc.) for DPI ports. Changes to 
this parameter only become effective when power is cycled, the drive is reset or 
bit 15 of [Write Mask Actv], transitions from “1” to “0.”

597 [Write Mask Act] Read Only

Status of write access for DPI ports. When bit 15 is set, network security is 
controlling the write mask instead of [Write Mask Cfg].

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

111 111xxxxxxxxx0
10 01234567891112131415

1 = Active
0 = Not Active
x = Reserved

Bit #
Factory Default Bit Values

Ho
st
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or
t 1

DP
I P

or
t 2

DP
I P

or
t 3

DP
I P

or
t 4

DP
I P

or
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y

111 x11xxxxxxxxxx
10 01234567891112131415

1 = Write Permitted
0 = Read Only
x = Reserved

Bit #
Factory Default Bit Values

DP
I P

or
t 1

DP
I P

or
t 2

DP
I P

or
t 3

DP
I P

or
t 4

DP
I P

or
t 5

111 x11xxxxxxxxx0
10 01234567891112131415

1 = Write Permitted
0 = Read Only
x = Reserved

Bit #
Factory Default Bit Values

DP
I P

or
t 1

DP
I P

or
t 2

DP
I P

or
t 3

DP
I P

or
t 4

DP
I P

or
t 5
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cu
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y
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Inputs & Outputs File

CO
M

M
UN

IC
AT

IO
NS

Se
cu

rit
y

276 [Logic Mask]
Determines which ports can control the drive. If the bit for a port is set to “0,” the 
port will have no control functions except for stop. 

288
thru
297

598 [Logic Mask Act] Read Only

Indicates status of the logic mask for DPI ports. When bit 15 is set, network 
security is controlling the logic mask instead of [Logic Mask].

276

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

111 111xxxxxxxxxx
10 01234567891112131415

1=Control Permitted
0=Control Masked
x =Reserved

Bit #
Factory Default Bit Values

Di
gi

ta
l In

DP
I P

or
t 1

DP
I P

or
t 2

DP
I P

or
t 3

DP
I P

or
t 4

DP
I P

or
t 5

111 x11xxxxxxxxx0
10 01234567891112131415

1 = Control Permitted
0 = Control Masked
x = Reserved

Bit #
Factory Default Bit Values

Di
gi

ta
l In

DP
I P

or
t 1

DP
I P

or
t 2

DP
I P

or
t 3

DP
I P

or
t 4

DP
I P
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Se
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y
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G
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No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

IN
PU

TS
 &

 O
UT

PU
TS

An
al

og
 In

pu
ts

320 [Anlg In Config]
Selects the mode for the analog inputs.

322 
325

323 
326

321 [Anlg In Sqr Root]
Enables/disables the square root function for each input.

0xx 0xxxxxxxxxxxx
10 01234567891112131415

1=Current
0=Voltage
x =Reserved

Bit #
Factory Default Bit Values

An
1 0

=V
 1=

m
A

An
2 0

=V
 1=

m
A

0xx 0xxxxxxxxxxxx
10 01234567891112131415

1=Enable
0=Disable
x =Reserved

Bit #
Factory Default Bit Values

An
alo

g 
In

 1

An
alo

g 
In

 2
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UT
PU
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A
na

lo
g 

In
pu

ts

322
325

[Analog In 1 Hi]
[Analog In 2 Hi]

Sets the highest input value to the analog 
input x scaling block.

[Anlg In Config], parameter 320 defines if 
this input will be –/+10V or 0-20 mA.

Default:

Min/Max:

Units:

10.000 Volt
10.000 Volt

0.000/20.000mA
–/+10.000V
0.000/10.000V
0.001 mA
0.001 Volt

091
092

323
326

[Analog In 1 Lo]
[Analog In 2 Lo]

Sets the lowest input value to the analog 
input x scaling block.

[Anlg In Config], parameter 320 defines if 
this input will be –/+10V or 0-20 mA.

If set below 4 mA, [Analog In x Loss] 
should be “Disabled.”

Default:

Min/Max:

Units:

0.000 Volt
0.000 Volt

0.000/20.000mA
–/+10.000V
0.000/10.000V
0.001 mA
0.001 Volt

091
092

324
327

[Analog In 1 Loss]
[Analog In 2 Loss]

Selects drive action when an analog 
signal loss is detected. Signal loss is 
defined as an analog signal less than 1V 
or 2mA. The signal loss event ends and 
normal operation resumes when the 
input signal level is greater than or equal 
to 1.5V or 3mA.

Default:

Options:

0
0

0
1
2
3
4
5
6

“Disabled”
“Disabled”

“Disabled”
“Fault”
“Hold Input”
“Set Input Lo”
“Set Input Hi”
“Goto Preset1”
“Hold OutFreq”

091
092

An
al

og
 O

ut
pu

ts

340 [Anlg Out Config]

Selects the mode for the analog outputs. .

341 [Anlg Out Absolut]

Selects whether the signed value or absolute value of a parameter is used before 
being scaled to drive the analog output.

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

1xx 1xxxxxxxxxxxx
10 01234567891112131415

1=Current
0=Voltage
x =Reserved

Bit #
Factory Default Bit Values

An
alo

g 
Out

1

An
alo

g 
Out

2

1xx 1xxxxxxxxxxxx
10 01234567891112131415

1=Absolute
0=Signed
x =Reserved

Bit #
Factory Default Bit Values

An
alo

g 
Out

1

An
alo

g 
Out

2
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IN
PU
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 &
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UT

PU
TS

An
al

og
 O
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pu

ts

342
345

[Analog Out1 Sel]
[Analog Out2 Sel]

Selects the source of the value that 
drives the analog output.

Default:

Options:

0 “Output Freq”

See Table

001
002
003
004
005
007
006
012
135
136
137
138
220
219

377 
378

343
346

[Analog Out1 Hi]
[Analog Out2 Hi]

Sets the analog output value when the 
source value is at maximum.

Default:

Min/Max:

Units:

20.000 mA, 10.000 Volts

0.000/20.000mA
–/+10.000V
0.001 mA
0.001 Volt

340
342

344
347

[Analog Out1 Lo]
[Analog Out2 Lo]

Sets the analog output value when the 
source value is at minimum.

Default:

Min/Max:

Units:

0.000 mA, 0.000 Volts

0.000/20.000mA
–/+10.000V
0.001 mA
0.001 Volt

340
342

354
355

[Anlg Out1 Scale]
[Anlg Out2 Scale]

Sets the high value for the range of 
analog out scale. Entering 0.0 will disable 
this scale and max scale will be used. 
Example: If [Analog Out Sel] = 
“Commanded Trq,” a value of 150 = 
150% scale in place of the default 800%. 

Default:

Min/Max:
Units:

0.0

[Analog Out1 Sel]
0.01

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

(1) Refer to Option Definitions on page 3-54.

Options
[Analog Out1 Lo] Value

[Analog Out1 Hi] ValueParam. 341 = Signed Param. 341 = Absolute

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20-23
24
25

“Output Freq”
“Command Spd”
“Output Amps”
“Torque Amps”
“Flux Amps”
“Output Power”
“Output Volts”
“DC Bus Volts”
“PI Reference” (1)

“PI Feedback”
“PI Error”
“PI Output”
“%Motor OL”
“%Drive OL”
“CommandedTrq”
“MtrTrqCurRef” (1)

“Speed Ref”
“Speed Fdbk”
“Pulse In Ref” (1)

“Torque Est”(1)

“Scale Block1-4” (1)

“Param Cntl” (1)

“SpdFb NoFilt

–[Maximum Speed]
–[Maximum Speed]
0 Amps
–200% Rated
0 Amps
0 kW
0 Volts
0 Volts
–100%
–100%
–100%
–100%
0%
0%
–800% Rated
–200% Rated
–[Maximum Speed]
–[Maximum Speed]
–25200.0 RPM
–800%

0 Hz
0 Hz/RPM
0 Amps
0 Amps
0 Amps
0 kW
0 Volts
0 Volts
0%
0%
0%
0%
0%
0%
0%
0%
0 Hz/RPM
0 Hz/RPM
0 Hz/RPM
0%

+[Maximum Speed]
+[Maximum Speed]
200% Rated
200% Rated
200% Rated
200% Rated
120% Rated Input Volts
200% Rated Input Volts
100%
100%
100%
100%
100%
100%
800% Rated
200% Rated
+[Maximum Speed]
+[Maximum Speed]
+[Maximum Speed]
+800%
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377
378

[Anlg1 Out Setpt]
[Anlg2 Out Setpt]

Sets the analog output value from a 
communication device. Example: Set 
[Data In Ax] to “377” (value from 
communication device). Then set [Analog 
Outx Sel] to “Param Cntl.”

Default:

Min/Max:

Units:

20.000 mA, 10.000 Volts

0.000/20.000mA
–/+10.000V
0.001 mA
0.001 Volt

Selected Option Definitions – [Analog Outx Sel], [Digital Inx Sel], [Digital Outx Sel]

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

Option Description Related
At Speed Relay changes state when drive has reached commanded speed. 380
Fast Stop When open, the drive will stop with a 0.1 second decel time. (If Torque Proving is being 

used, float will be ignored at end of ramp and the mechanical brake will be set).
361

Excl Link Links digital input to a digital output if the output is set to “Input 1-6 Link.” This does not 
need to be selected in the Vector option.

361

Find Home Starts the commissioning procedure when a start command is issued to automatically 
position the motor to a home position established by a limit switch.

Hold Step Inhibits profile from transitioning to next step when active.
Home Limit This input is used for the “home” position.
Input 1-6 Link When Digital Output 1 is set to one of these (i.e. Input 3 Link) in conjunction with 

Digital Input 3 set to “Excl Link,” the Digital Input 3 state (on/off) is echoed in the Digital 
Output 1.

380

Micro Pos Micropostion input. When closed, the command frequency is set to a percentage 
speed reference as defined in [MicroPos Scale%], parameter 611.

361

MOP Dec Decrements speed reference as long as input is closed. 361
MOP Inc Increments speed reference as long as input is closed. 361
MtrTrqCurRef Torque producing current reference. 342
Param Cntl Parameter controlled analog output allows PLC to control analog outputs through data 

links. Set in [AnlgX Out Setpt], parameters 377-378.
342

Param Cntl Parameter controlled digital output allows PLC to control digital outputs through data 
links. Set in [Dig Out Setpt], parameter 379.

380

PI Reference Reference for PI block (see Process PID on page C-28). 342
Pos Redefine Redefines the “home” position for the drive by latching encoder position.
Pos Sel 1-5 The binary value of these inputs is used to select the starting step number for the 

profile.
Precharge En Forces drive into precharge state. Typically controlled by auxiliary contact on the 

disconnect at the DC input to the drive.
361

Profile Input Must be chosen if [Step X Type] is set to “Dig Input” and the digital input value that is 
entered in [Step X Value] is the value of this digital input selector. 

Pulse In Ref Reference of the pulse input (Z channel of encoder - can be used while A & B 
channels are encoder inputs).

342

RunFwd Level
RunRev Level
Run Level

Provides a run level input. They do not require a transition for enable or fault, but a 
transition is still required for a stop.

Run w/Comm Allows the comms start bit to operate like a run with the run input on the terminal 
block. Ownership rules apply.

Scale Block 1-4 Output of scale blocks, parameters 354-355. 342
Torque Est Calculated percentage of rated motor torque. 342
Torque Setpt 1 Selects “Torque Stpt1” for [Torque Ref A Sel] when set, otherwise uses value selected 

in [Torque Ref A Sel].
361

Vel Override When active, multiplies value of [Step X Velocity] by % value in [Vel Override].

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 520 of 3168



Programming and Parameters 3-55

IN
PU

TS
 &

 O
UT

PU
TS

Di
gi

ta
l I

np
ut

s

361
362
363
364
365
366

[Digital In1 Sel]
[Digital In2 Sel]
[Digital In3 Sel]
[Digital In4 Sel]
[Digital In5 Sel]
[Digital In6 Sel] (10)

Selects the function for the digital inputs.
(1) Speed Select Inputs.

To access Preset Speed 1, set [Speed 
Ref x Sel] to “Preset Speed 1”. 
Type 2 Alarms - Some digital input 
programming may cause conflicts that 
will result in a Type 2 alarm. Example: 
[Digital In1 Sel] set to “5, Start” in 3-wire 
control and [Digital In2 Sel] set to 7 
“Run” in2-wire. See Table 4.C for info on 
resolving this type of conflict.

(3) When [Digital Inx Sel] is set to option 2 
“Clear Faults” the Stop button cannot be 
used to clear a fault condition.

(4) Typical 3-Wire Inputs - Only 3-wire 
functions are allowed. Including 2-wire 
selections will cause a type 2 alarm.

(5) Typical 2-Wire Inputs - Only 2-wire 
functions can be chosen. Including 
3-wire selections will cause a type 2 
alarm. See Table 4.C for conflicts.

(6) Auto/Manual - Refer to Figure 1.9 on 
page 1-21 for details.

(7) Opening an “Enable” input will cause 
the motor to coast-to-stop, ignoring any 
programmed Stop modes.

(8) “Dig In ConflictB” alarm will occur if a 
“Start” input is prog. without a “Stop” input.

(9) Refer to the Sleep-Wake Mode 
Attention statement on page 3-31.

continued

Default:
Default:
Default:
Default:
Default:
Default:

Options:

4
5
18
15
16
17

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15-17
18
19
20
21
22
23
24
25
26
27
28
29
30
31-33
34
35
36
37
38
39
40
41-42
43
44
45
46
47
48
49
50
51
52-56
57

“Stop – CF”
“Start”
“Auto/ Manual”
“Speed Sel 1”
“Speed Sel 2”
“Speed Sel 3”

“Not Used”
“Enable”(7,9)

“Clear Faults”(CF)(3)

“Aux Fault”
“Stop – CF”(9)

“Start”(4, 8)

“Fwd/ Reverse”(4)

“Run”(5, 9)

“Run Forward”(5)

“Run Reverse”(5)

“Jog1”
“Jog Forward” (5)

“Jog Reverse”(5)

“Stop Mode B”
“Bus Reg Md B”
“Speed Sel 1-3” (1)

“Auto/ Manual” (6)

“Local”
“Acc2 & Dec2”
“Accel 2”
“Decel 2”
“MOP Inc”(12)

“MOP Dec”(12)

“Excl Link”(12)

“PI Enable”
“PI Hold” 
“PI Reset”
“Pwr Loss Lvl”
“Precharge En”(12)

“Spd/Trq Sel1-3”(2)

“Jog 2”
“PI Invert”
“Torque Setpt 1” (12)

“Flt/MicroPos”(11, 12)

“Fast Stop”(12)

“Decel Limit”
“End Limit”
“UserSet Sel1-2” (13)

“Run Level”
“RunFwd Level”
“RunRev Level”(12)

“Run w/Comm”(12)

“Hold Step”(12)

“Redefine Pos”(12)

“Find Home”(12)

“Home Limit”(12)

“Vel Override”(12)

“Pos Sel 1-5”(12)

“Prof Input” (12)

100

156
162

096

141
143
195

194

380
124

Fi
le
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up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la
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d

3 2 1 Auto Reference Source
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

Reference A
Reference B
Preset Speed 2
Preset Speed 3
Preset Speed 4
Preset Speed 5
Preset Speed 6
Preset Speed 7

(2) 
3 2 1 Spd/Trq Mode
0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

Zero Torque
Spd Reg
Torque Reg     
Min Spd/Trq 
Max Spd/Trq   
Sum Spd/Trq
Absolute 
Pos/Spd Prof
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s (10) A dedicated hardware enable input is available via a jumper selection. Refer to 
page 1-18 for further information. 

(11) Only available when “Torque Proving” function is selected.
(12) Refer to Option Definitions on page 3-54.
(13) Refer to [Dyn UsrSet Sel] on page 3-36 for selection information.
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379 [Dig Out Setpt]

Sets the digital output value from a communication device. 

Example
Set [Data In B1] to “379.” The first three bits of this value will determine the setting 
of [Digital Outx Sel] which should be set to “30, Param Cntl.”

380

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
la

te
d

00x 0xxxxxxxxxxxx
10 01234567891112131415

1 = Output Energized
0 = Output De-energized
x = Reserved

Bit #
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380
384
388

[Digital Out1 Sel] (4)

[Digital Out2 Sel]
[Digital Out3 Sel]

Selects the drive status that will energize 
a (CRx) output relay.

(1) Any relay programmed as Fault or 
Alarm will energize (pick up) when 
power is applied to drive and 
deenergize (drop out) when a fault or 
alarm exists. Relays selected for other 
functions will energize only when that 
condition exists and will deenergize 
when condition is removed. Refer to 
pages 1-17.

(2) Refer to Option Definitions on 
page 3-54.

(3) Activation level is defined in [Dig Outx 
Level] below.

(4) When [TorqProve Cnfg] is set to 
“Enable,” [Digital Out1 Sel] becomes the 
brake control and any other selection 
will be ignored.

Default:

Options:

1
4
4

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21-26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42-57

“Fault”
“Run”
“Run”

“Fault”(1)

“Alarm”(1)

“Ready”
“Run”
“Forward Run”
“Reverse Run”
“Auto Restart”
“Powerup Run”
“At Speed”(2)

“At Freq”(3)

“At Current” (3)

“At Torque”(3)

“At Temp”(3)

“At Bus Volts” (3)

“At PI Error” (3)

“DC Braking”
“Curr Limit”
“Economize”
“Motor Overld”
“Power Loss”
“Input 1-6 Link”
“PI Enable”
“PI Hold”
“Drive Overload”
“Param Cntl”(2)

”Mask 1 AND”
”Mask 1 OR”
”Prof At Pos”
”Prof Enabled”
”Prof Running”
”Prof Holding”
”Prof At Home”
”ProfComplete”
”Prof Homing”
”Prof Dwell”
”Prof Batch”
”Prof @ Step1-16”

381 
385 
389

382 
386 
390
383

002
001
003
004
218
012
137
157
147
053
048
184

379

381
385
389

[Dig Out1 Level]
[Dig Out2 Level]
[Dig Out3 Level]
Sets the relay activation level for options 
10-15 in [Digital Outx Sel]. Units are 
assumed to match the above selection 
(i.e. “At Freq” = Hz, “At Torque” = Amps).

Default:

Min/Max:
Units:

0.0
0.0

0.0/819.2
0.1

380

382
386
390

[Dig Out1 OnTime]
[Dig Out2 OnTime]
[Dig Out3 OnTime]
Sets the “ON Delay” time for the digital 
outputs. This is the time between the 
occurrence of a condition and activation 
of the relay.

Default:

Min/Max:
Units:

0.00 Secs
0.00 Secs

0.00/600.00 Secs
0.01 Secs

380
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le
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No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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383
387
391

[Dig Out1 OffTime]
[Dig Out2 OffTime]
[Dig Out3 OffTime]

Sets the “OFF Delay” time for the digital 
outputs. This is the time between the 
disappearance of a condition and 
de-activation of the relay.

Default:

Min/Max:
Units:

0.00 Secs
0.00 Secs

0.00/600.00 Secs
0.01 Secs

380

392 [Dig Out Invert]

Inverts the selected digital output.

393 [Dig Out Param]

Selects the value that the mask ([Dig Out 
Mask]) will be applied to.

Default:

Options:

0

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

“PI Config”

“PI Config”
“PI Status”
“Drive Sts 1”
“Drive Sts 2”
“DriveAlarm1“
“DriveAlarm2“
“StartInhibit“
“DigIn Status“
“DrvSts1Flt“
“DrvSts2Flt“
“AlrmSts1Flt“
“AlrmSts2Flt“
“LogicCmdRslt“
“Stop Owner“
“Start Owner“
“Jog Owner“
“Dir Owner“
“Ref Owner“
“Accel Owner“
“Decel Owner“
“FltRst Owner“
“MOP Owner“
“Local Owner“
“Limit Status“
“PortMaskAct“
“WriteMaskAct“
“LogicMaskAct“
“TorqProvCnfg“
“TorqProvSet“
“TorqProvSts“
“Profile Sts“
“Profile Cmd“
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. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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00x 0xxxxxxxxxxxx
10 01234567891112131415

1=Inverted
0=Not Inverted
x =Reserved

Bit #
Factory Default Bit Values
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394 [Dig Out Mask]
Sets the mask that is applied to the selected value in [Dig Out Param]. A bit (AND/
OR) is applied, which is selected by the [Digital Outx Sel]. All bits with zeros in the 
mask are ignored.

Example: 

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values Re
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d

000 0000000000000
10 01234567891112131415

1 = Bit selected
0 = Bit Masked
x = Reserved

Bit #
Factory Default Bit Values

Mask OR: If Any bits in the value are set in the mask, then the output is On.

Mask AND: If All bits in the value are set in the mask then the output is On.

Selected Value 0 0 0 0 1 1 0 0 1 1 1 1 0 0 0 0
Mask 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0
Result Output On

Selected Value 0 0 0 0 1 1 0 0 1 1 1 1 0 0 0 0
Mask 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0
Result Output Off

Fi
le

G
ro

up

No
. Parameter Name & Description

See page 3-2 for symbol descriptions Values R
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600 [TorqProve Cnfg]
Enables/disables torque/brake proving feature. When “Enabled,” [Digital Out1 Sel] 
becomes the brake control. Note: this value is not changed when parameters are 
reset to factory defaults (page 3-35).

Option Descriptions
Enable Enables TorqProve features.
Encoderless Enables encoderless operation – bit 0 must also be enabled.
MicroPosSel A “1” allows the Micro Position digital input to change the speed 

command while the drive is running.
Preload Sel “0” uses the last torque for preload. “1” uses “TorqRef A” if 

commanded direction is forward and “TorqRef B” for reverse.
Load Spd Lim Enables drive to perform load calculation at base speed.  Drive 

will then limit operation above base speed depending on load. 
NoEnclsBkSlp A “1” Disables the partial Brake Slip routine from the drive when 

encoderless is selected.

000 000xxxxxxxxxx
10 01234567891112131415

1 = Enabled
0 = Disabled
x = Reserved

Bit #
Factory Default Bit Values
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601 [TorqProve Setup]

Allows control of specific torque proving functions through a communication 
device.

602 [Spd Dev Band]

Defines the allowable difference between 
the commanded frequency and encoder 
feedback value. A fault will occur when 
the difference exceeds this value for a 
period of time.

Default:

Min/Max:

Units:

2.0 Hz
60.0 RPM

0.1/15.0 Hz
3.0/450.0 RPM
0.1 Hz
0.1 RPM

603

603 [SpdBand Integrat]

Sets the amount of time before a fault is 
issued when [Spd Dev Band] is outside 
its threshold.

Default:

Min/Max:
Units:

60 mSec

1/200 mSec
1 mSec

602

604 [Brk Release Time]

Sets the time between the brake release 
command and when the drive begins to 
accelerate. In Encoderless mode, this 
parameter sets the time to release the 
brake after drive starts.

Default:

Min/Max:
Units:

0.10 Secs

0.00/10.00 Secs
0.01 Secs

605 [ZeroSpdFloatTime]

Sets the amount of time the drive is 
below [Float Tolerance] before the brake 
is set. Not used in Encoderless 
TorqProve mode.

Default:

Min/Max:
Units:

5.0 Secs

0.1/500.0 Secs
0.1 Secs

606 [Float Tolerance]

Sets the frequency level where the float 
timer starts. Also sets the frequency level 
where the brake will be closed in 
Encoderless TorqProve mode.

Default:

Min/Max:

Units:

0.2 Hz
6.0 RPM

0.1/5.0 Hz
3.0/150.0 RPM
0.1 Hz
0.1 RPM

607 [Brk Set Time]

Defines the amount of delay time 
between commanding the brake to be set 
and the start of brake proving. 

Default:

Min/Max:
Units:

0.10 Secs

0.00/10.00 Secs
0.01 Secs

608 [TorqLim SlewRate]

Sets the rate to ramp the torque limits to 
zero during brake proving.

Default:

Min/Max:
Units:

10.0 Secs

0.5/300.0 Secs
0.1 Secs

609 [BrkSlip Count]

Sets the number of encoder counts to 
define a brake slippage condition. 

Default:

Min/Max:
Units:

250

0/65535
1
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See page 3-2 for symbol descriptions Values Re
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000 0xxxxxxxxxxxx
10 01234567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #
Factory Default Bit Values
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610 [Brk Alarm Travel]

Sets the number of motor shaft 
revolutions allowed during the brake 
slippage test. Drive torque is reduced to 
check for brake slippage. When slippage 
occurs, the drive allows this number of 
motor shaft revolutions before regaining 
control. Not used in Encoderless 
TorqProve mode.

Default:

Min/Max:
Units:

1.0 Revs

0.0/1000.0 Revs
0.1 Revs

611 [MicroPos Scale%]

Sets the percent of speed reference to be 
used when micropositioning has been 
selected in [TorqProve Cnfg]. Bit 2 of 
[TorqProve Cnfg], parameter 600 
determines if the motor needs to come to 
a stop before this setting will take effect.

Default:

Min/Max:
Units:

10.0%

0.1/100.0%
0.1%

361
thru
366
600

612 [Torq Prove Sts]

Displays the status bits for TorqProve.

Read Only

O
il 

W
el

l P
um

p

631 [Rod Load Torque]

Displays the load side torque.

Default:

Min/Max:
Units:

Read Only

0.00/32000.00 FtLb
0.01 FtLb

632 [TorqAlarm Level]

Sets the level at which the Torque Alarm 
becomes active.

Default:

Min/Max:
Units:

0.00 FtLb

0.00/5000.00 FtLb
0.01 FtLb

633 [TorqAlarm Action]

Sets the drive action when the Torque 
Alarm is exceeded.

Default:

Options:

0

0
1

“No Action”

“No Action”
“Goto Preset1”

634 [TorqAlarm Dwell]

Sets the time that the torque must 
exceed [TorqAlarm Level] before 
[TorqAlarm Action] takes place.

Default:

Min/Max:
Units:

0.0 Secs

0.0/60.0 Secs
0.1 Secs

635 [TorqAlrm Timeout]

Sets the amount of time a Torque Alarm 
can be active until timeout action begins.

Default:

Min/Max:
Units:

0.0 Secs

0.0/600.0 Secs
0.1 Secs

636 [TorqAlrm TO Act]

Sets the drive action when [TorqAlrm 
Timeout] is exceeded.

Default:

Options:

0

0
1

“Resume”

“Resume”
“Fault Drive“
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See page 3-2 for symbol descriptions Values Re
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1=Enabled
0=Disabled
x =Reserved
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637 [PCP Pump Sheave]

Specifies the pump sheave diameter.

Default:

Min/Max:
Units:

20.00 Inch

0.25/200.00 Inch
0.01 Inch

638 [Max Rod Torque]

Sets the desired maximum torque on the 
polished rod in a PCP oil well application

Default:

Min/Max:
Units:

500.0 FtLb

0.0/3000.0 FtLb
0.1 FtLb

639 [Min Rod Speed]

Sets the minimum speed for the polished 
rod in a PCP oil well application. 

Default:

Min/Max:
Units:

0.0 RPM

0.0/199.0 RPM
0.1 RPM

081
646

640 [Max Rod Speed]

Sets the maximum speed for the polished 
rod in a PCP oil well application. 

Default:

Min/Max:
Units:

300.0 RPM

200.0/600.0 RPM
0.1 RPM

082
646

641 [OilWell Pump Sel]

Selects the type of oil well application.
“Disable” (0) - Disables oil well 
parameters.
“Pump Jack” (1) - Sets parameters based 
on Pump Jack type oil well.
“PC Oil Well” (2) - Sets parameters 
based on Progressive Cavity type 
Pumps.

Default:

Options:

0

0
1
2

“Disable”

“Disable”
“Pump Jack”
“PC Oil Well”

642 [Gearbox Rating]

Sets the gearbox rating.

Default:

Min/Max:
Units:

640.0 Kin#

16.0/2560.0 Kin#
0.1 Kin#

643 [Gearbox Sheave]

Sets the Sheave diameter on the 
Gearbox.

Default:

Min/Max:
Units:

0.25 Inch

0.25/100.00 Inch
0.01 Inch

644 [Gearbox Ratio]

Specifies the nameplate gear ratio.

Default:

Min/Max:
Units:

1.00

1.00/40.00
0.01

645 [Motor Sheave]

Sets the sheave diameter on the motor.

Default:

Min/Max:
Units:

10.00 Inch

0.25/25.00 Inch
0.01 Inch

646 [Total Gear Ratio]

Displays the calculated total gear ratio as 
follows:

Default:

Min/Max:
Units:

Read Only

0.00/32000.00
0.01

647 [DB Resistor]

Calculates the negative torque maximum 
available from the dynamic brake resistor. 

Default:

Min/Max:
Units:

10.4 Ohms

0.0/100.0 Ohms
0.1 Ohms

648 [Gearbox Limit]

Sets the gearbox torque limit. This value 
is used in determining the [Pos Torque 
Limit] & [Neg Torque Limit]. 

Default:

Min/Max:
Units:

100.0%

0.0/200.0%
0.1%
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See page 3-2 for symbol descriptions Values Re
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[Gearbox Sheave] x [Gearbox Ratio]
[Motor Sheave]
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650 [Adj Volt Phase]

“1 Phase” (0) - Select to operate single 
phase loads connected to the U & V 
phases. Not designed to operate single 
phase motors.

“3 Phase” (1) - Select to operate three 
phase loads.

Default:

Options:

1

0
1

“3 Phase”

“1 Phase”
“3 Phase”

651 [Adj Volt Select]

Selects the source of the voltage 
reference to the drive.

Default:

Options:

2

0
1
2
3-6
7-8
9
10
11-17
18-22

“Analog In 2”

“Reserved”
“Analog In 1”
“Analog In 2”
“Reserved”
“Not Used
“MOP Level”
“Reserved”
“Preset Volt1-7”
“DPI Port 1-5”

652 [Adj Volt Ref Hi]

Scales the upper value of the [Adj Volt 
Select] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

100.0%

–/+100.0% of Drive Rated 
Volts
0.1%

653 [Adj Volt Ref Lo]

Scales the lower value of the [Adj Volt 
Select] selection when the source is an 
analog input.

Default:

Min/Max:
Units:

0.0%

–/+100.0% of Drive Rated 
Volts
0.1%

654
655
656
657
658
659
660

[Adj Volt Preset 1]
[Adj Volt Preset 2]
[Adj Volt Preset 3]
[Adj Volt Preset 4]
[Adj Volt Preset 5]
[Adj Volt Preset 6]
[Adj Volt Preset 7]

Provides an internal fixed voltage 
command value that is available as a 
selection for [Adj Volt Select].

Default:

Min/Max:
Units:

0.0 VAC

0.0/Drive Rated Volts
0.1 VAC

661 [Min Adj Voltage]

Sets the low limit for the voltage 
reference when [Motor Cntrl Sel] is set to 
"Adj Voltage."

Default:

Min/Max:
Units:

0.0 VAC

0.0/Drive Rated Volts
0.1 VAC

662 [Adj Volt Command]

Displays the voltage value of the 
reference specified in [Adj Volt Select].

Default:

Min/Max:
Units:

Read Only

0.0/Drive Rated Volts
0.1 VAC

663 [MOP Adj VoltRate]

Sets the rate for the MOP.

Default:

Min/Max:
Units:

1.0 V/s

0.1/100.0 V/s
0.1 V/s
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669 [Adj Volt TrimSel]

Selects the source of the voltage trim that 
is added to or subtracted from the voltage 
reference.

Default:

Options:

2

0
1
2
3-6
7-8
9
10
11-17
18-22
24
25

“Analog In 2”

“Reserved”
“Analog In 1”
“Analog In 2”
“Reserved”
“Not Used
“MOP Level”
“Reserved”
“Preset Volt1-7”
“DPI Port 1-5”
“Output Power”
“Out Current”

670 [Adj Volt Trim Hi]

Scales the upper value of the [Adj Volt 
TrimSel] selection when the source is an 
analog input.

Default:

Min/Max:

Units:

100.0%

0.0/100.0% of Drive Rated 
Volts
0.1%

671 [Adj Volt Trim Lo]

Scales the lower value of the [Adj Volt 
TrimSel] selection when the source is an 
analog input.

Default:

Min/Max:

Units:

0.0%

0.0/100.0% of Drive Rated 
Volts
0.1%

672 [Adj Volt Trim %]

Scales the total voltage trim value from 
all sources. Analog In 1 & 2 are scaled 
separately with [Adj Volt Trim Hi] & [Adj 
Volt Trim Lo] then [Adj Volt Trim %] sets 
the trim value. The sign of this value will 
determine if trim is added or subtracted 
from the reference.

Default:

Min/Max:

Units:

0.0%

–/+100.0% of Drive Rated 
Volts
0.1%

675 [Adj Volt AccTime]

Sets the rate of voltage increase. The 
value will be the time it takes to ramp the 
voltage from [Min Adj Voltage] to 
[Maximum Voltage]. An “S” curve can be 
applied to the ramp using [Adj Volt 
Scurve].

Default:

Min/Max:
Units:

0.0 Secs

0.0/3600.0 Secs
0.1 Secs

676 [Adj Volt DecTime]

Sets the rate of voltage decrease. The 
value will be the time it takes to ramp the 
voltage from [Maximum Voltage] to [Min 
Adj Voltage]. An “S” curve can be applied 
to the ramp using [Adj Volt Scurve]. 
Important: This ramp and [Decel Time 1/
2] (parameters 142/143) must ramp to 
zero for drive to Stop.

Default:

Min/Max:
Units:

0.0 Secs

0.0/3600.0 Secs
0.1 Secs

677 [Adj Volt S Curve]

Sets the percentage of accel or decel 
time to be applied to the voltage ramp as 
“S” curve. Time is added 1/2 at the 
beginning and 1/2 at the end.

Default:

Min/Max:
Units:

0.0%

0.0/100.0%
0.1%
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680
681
682
683
684
685
686
687

[Sweep Auto Tune]
[Sweep Volt Min]
[Sweep Volt Max]
[Sweep Freq Min]
[Sweep Freq Max]
[Sweep Freq Detec]
[Sweep Time]
[Ampl Detect Sel]

These parameters are not functional at 
this time.
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700 [Pos/Spd Prof Sts]

Provides status of the profile/indexer. Bits 0-4 are a 
binary value.

Read Only

701 [Units Traveled]

Number of units traveled from the home 
position. 

Default:

Min/Max:
Units:

Read Only

–/+ 21474836.47
0.01

000 00xxx00000000
10 01234

1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
Step 9
Step 10
Step 11
Step 12
Step 13
Step 14
Step 15
Step 16

0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0

0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
0

0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

567891112131415

1=Enabled
0=Disabled
x =Reserved

Bit #

St
ep

Cu
rre

nt
 P

ro
fil

e

Pr
of

 E
na

ble
d

Ru
nn

in
g

Ho
ld

in
g

Ho
m

in
g

At
 P

os
iti

on

At
 H

om
e

Co
m

pl
et

e

Ve
l O

ve
rri

de

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 531 of 3168



3-66 Programming and Parameters
PO

S/
SP

D 
PR

O
FI

LE

Pr
of

Se
tu

p/
St

at
us

705 [Pos/Spd Prof Cmd]

Control word for the profile/indexer. The control functions are the same as those 
in the digital input section. If a digital input is configured to provide the starting 
step (bits 0-4), then its starting step value takes priority over [Pos/Spd Prof Cmd]. 
If a digital input is configured for any of bits 8-12, the corresponding functions will 
respond to the digital input status or the status of [Pos/Spd Prof Cmd].

707 [Encoder Pos Tol]

Sets the “At Position” tolerance window 
(see [Profile Status], bit 12) around the 
encoder count. The value is subtracted 
from and added to the encoder unit 
value. It is applied to all steps using 
encoder units.

Default:

Min/Max:
Units:

10

1/50000
1

708 [Counts per Unit]

Sets the number of encoder counts equal 
to one unit. A 1024 PPR quadrature 
encoder has 4096 pulses (counts) in one 
revolution.

Default:

Min/Max:
Units:

4096

1/1000000
1

711 [Vel Override]

This value is a multiplier to the [Step x 
Velocity] value when “Vel Override” bit of 
[Pos/Spd Prof Cmd] is set to “1”. This is 
applicable to all step types.

Default:

Min/Max:
Units:

100.0%

10.0/150.0%
0.1%

713 [Find Home Speed]

Sets the speed and direction that are 
active when “Find Home” of [Pos/Spd 
Prof Cmd] is active. The sign of the value 
defines direction (“+” = Forward, “–” = 
Reverse).

Default:

Min/Max:

Units:

+10.0% of [Maximum 
Speed]

–/+50.0% of [Maximum 
Speed]
0.1 Hz
0.1 RPM

714 [Find Home Ramp]

Sets the rate of acceleration and deceler-
ation of the Find Home moves. 

Default:

Min/Max:
Units:

10.0 Secs

0.0/3600.0 Secs
0.1 Secs

718 [Pos Reg Filter]

Sets the error signal filter in the position 
regulator.

Default:

Min/Max:
Units:

25.0

0.0/500.0
0.1

719 [Pos Reg Gain]

Sets the gain adjustment for the position 
regulator.

Default:

Min/Max:
Units:

4.0

0.0/200.0
0.1
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1=Enabled
0=Disabled
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1-
16

720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870

[Step 1 Type]
[Step 2 Type]
[Step 3 Type]
[Step 4 Type]
[Step 5 Type]
[Step 6 Type]
[Step 7 Type]
[Step 8 Type]
[Step 9 Type]
[Step 10 Type]
[Step 11 Type]
[Step 12 Type]
[Step 13 Type]
[Step 14 Type]
[Step 15 Type]
[Step 16 Type]

Selects the type of move for a particular 
step. 

Default:

Options:

1

0
1
2
3
4
5
6
7
8

“Time”

“End”
“Time”
“Time Blend”
“Dig Input”
“Encoder Incr”
“EncIncrBlend”
“Encoder Abs”
“End Hold Pos”
“Param Level”

The following step types use the velocity regulator only:

“End” (0) - drive ramps to zero speed and stops the profile after the programmed 
dwell time.

“Time” (1) - drive ramps to [Step x Velocity], holds speed and decels to zero in 
specified [Step x Value] time.

“Time Blend” (2) - drive ramps to [Step x Velocity], and holds speed until [Step x 
Value] time completes, then transitions to step defined in [Step x Next]. 

“Dig Input” (3) - drive ramps to [Step x Velocity], holds speed until input specified 
in [Step x Value] transitions in the direction defined by sign of [Step x Value].

“EncIncrBlend” (5) - drive ramps to [Step x Velocity], holds speed, when at 
encoder position defined by [Step x Value] within tolerance window transition to 
[Step x Next].

“Param Level” (8) - drive ramps to [Step x Velocity], holds speed, and compares 
[Step x Value] to [Step x Dwell]. The sign of [Step x Value] (“+”= >, “-” = <) 
determines when to transition [Step x Next] and compares [Step x Dwell] to the 
value specified by the parameter number in [Step x Value].

The following step types use the point-to-point position regulator:

“Encoder Incr” (4) - drive ramps to [Step x Velocity], holds speed then ramps to 
zero at encoder position defined by [Step x Value] within position tolerance 
window. 

“Encoder Abs” (6) - drive ramps to [Step x Velocity], in direction required, holds 
speed, then ramps to zero at position within tolerance window.

“End Hold Pos” (7) - drive holds last position for [Step x Dwell] time then stops.

The drive must have [Direction Mode] set to “Bipolar” for the position regulator to 
function properly. Current, Torque and Regen Power Limits must be set so as not 
to limit the programmed deceleration time. If one of the limits occur, the position 
regulator may overshoot the position set point. Sleep Mode must be turned off.
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721
731
741
751
761
771
781
791
801
811
821
831
841
851
861
871

[Step 1 Velocity]
[Step 2 Velocity]
[Step 3 Velocity]
[Step 4 Velocity]
[Step 5 Velocity]
[Step 6 Velocity]
[Step 7 Velocity]
[Step 8 Velocity]
[Step 9 Velocity]
[Step 10 Velocity]
[Step 11 Velocity]
[Step 12 Velocity]
[Step 13 Velocity]
[Step 14 Velocity]
[Step 15 Velocity]
[Step 16 Velocity]

Step Speed – Sign of this value is used 
to determine direction for Time, Time 
Blended, Digital Input & Parameter Level 
step types. The value is an absolute 
number for all encoder step types

Default:

Min/Max:
Units:

0.0

–/+ [Maximum Speed]
0.1 Hz
0.1 RPM

722
732
742
752
762
772
782
792
802
812
822
832
842
852
862
872

[Step 1 AccelTime]
[Step 2 AccelTime]
[Step 3 AccelTime]
[Step 4 AccelTime]
[Step 5 AccelTime]
[Step 6 AccelTime]
[Step 7 AccelTime]
[Step 8 AccelTime]
[Step 9 AccelTime]
[Step 10 AccelTime]
[Step 11 AccelTime]
[Step 12 AccelTime]
[Step 13 AccelTime]
[Step 14 AccelTime]
[Step 15 AccelTime]
[Step 16 AccelTime]

This is the acceleration rate for the step. 
Sets the time to ramp from zero to 
[Maximum Speed].

Default:

Min/Max:
Units:

10.0 Secs

0.0/3600.0 Secs
0.1 Secs
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723
733
743
753
763
773
783
793
803
813
823
833
843
853
863
873

[Step 1 DecelTime]
[Step 2 DecelTime]
[Step 3 DecelTime]
[Step 4 DecelTime]
[Step 5 DecelTime]
[Step 6 DecelTime]
[Step 7 DecelTime]
[Step 8 DecelTime]
[Step 9 DecelTime]
[Step 10 DecelTime]
[Step 11 DecelTime]
[Step 12 DecelTime]
[Step 13 DecelTime]
[Step 14 DecelTime]
[Step 15 DecelTime]
[Step 16 DecelTime]

This is the deceleration rate for the step. 
Sets the time to ramp from [Maximum 
Speed] to zero.

Default:

Min/Max:
Units:

10.0 Secs

0.0/3600.0 Secs
0.1 Secs

724
734
744
754
764
774
784
794
804
814
824
834
844
854
864
874

[Step 1 Value]
[Step 2 Value]
[Step 3 Value]
[Step 4 Value]
[Step 5 Value]
[Step 6 Value]
[Step 7 Value]
[Step 8 Value]
[Step 9 Value]
[Step 10 Value]
[Step 11 Value]
[Step 12 Value]
[Step 13 Value]
[Step 14 Value]
[Step 15 Value]
[Step 16 Value]

Sets the step value used for time, time 
blend, digital input number, parameter 
level and encoder based units. Also 
determines the condition to move to the 
next step.

Time/Time Blend: 0.00-3600.00 seconds

Digital Input: 1 to 6 (decimal ignored) The 
sign value “+” makes inputs “active high” 
and a “–”makes them “active low”. 

Parameter Level: parameter number

Encoder Absolute/Encoder Incremental/
Encoder Incremental Blend:99,999.00 
units (see [Counts per Unit]).

Default:

Min/Max:
Units:

6.0 

Based on [Step x Type]
0.01 Units dependent on 
[Step[ x Type]
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725
735
745
755
765
775
785
795
805
815
825
835
845
855
865
875

[Step 1 Dwell]
[Step 2 Dwell]
[Step 3 Dwell]
[Step 4 Dwell]
[Step 5 Dwell]
[Step 6 Dwell]
[Step 7 Dwell]
[Step 8 Dwell]
[Step 9 Dwell]
[Step 10 Dwell]
[Step 11 Dwell]
[Step 12 Dwell]
[Step 13 Dwell]
[Step 14 Dwell]
[Step 15 Dwell]
[Step 16 Dwell]

After the condition to move to the next 
step has been satisfied, the drive 
continues at its present velocity or 
position until the dwell time expires. At 
that point the next step is executed. Not 
applicable for blend-type moves.

Default:

Min/Max:
Units:

10.0 

Based on [Step x Type]
0.01 Secs
If [Step x Type] = “Param 
Level,” units are the same 
as the parameter number 
specified in [Step x Value]

726
736
746
756
766
776
786
796
806
816
826
836
846
856
866
876

[Step 1 Batch]
[Step 2 Batch]
[Step 3 Batch]
[Step 4 Batch]
[Step 5 Batch]
[Step 6 Batch]
[Step 7 Batch]
[Step 8 Batch]
[Step 9 Batch]
[Step 10 Batch]
[Step 11 Batch]
[Step 12 Batch]
[Step 13 Batch]
[Step 14 Batch]
[Step 15 Batch]
[Step 16 Batch]

Sets the number of time to run this step. 
“0” = continuously run this step.

Default:

Min/Max:
Units:

1

0/1000000
1
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727
737
747
757
767
777
787
797
807
817
827
837
847
857
867
877

[Step 1 Next]
[Step 2 Next]
[Step 3 Next]
[Step 4 Next]
[Step 5 Next]
[Step 6 Next]
[Step 7 Next]
[Step 8 Next]
[Step 9 Next]
[Step 10 Next]
[Step 11 Next]
[Step 12 Next]
[Step 13 Next]
[Step 14 Next]
[Step 15 Next]
[Step 16 Next]

Sets the step number to execute after 
this step is complete (including [Step x 
Batch]).

Default:

Min/Max:
Units:

2

1/16
1
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Parameter Cross Reference – by Name

Parameter Name Number Group Page
Accel Mask 281 Masks & Owners 3-48
Accel Owner 293 Masks & Owners 3-49
Accel Time X 140, 141 Ramp Rates 3-26
Adj Volt AccTime 675 Adjust Voltage 3-64
Adj Volt Command 662 Adjust Voltage 3-63
Adj Volt DecTime 676 Adjust Voltage 3-64
Adj Volt Phase 650 Adjust Voltage 3-63
Adj Volt Preset1-7 654-660 Adjust Voltage 3-63
Adj Volt Ref Hi 652 Adjust Voltage 3-63
Adj Volt Ref Lo 653 Adjust Voltage 3-63
Adj Volt S Curve 677 Adjust Voltage 3-64
Adj Volt Select 651 Adjust Voltage 3-63
Adj Volt Trim % 672 Adjust Voltage 3-64
Adj Volt Trim Hi 670 Adjust Voltage 3-64
Adj Volt Trim Lo 671 Adjust Voltage 3-64
Adj Volt TrimSel 669 Adjust Voltage 3-64
Alarm Clear 261 Alarms 3-44
Alarm Config 1 259 Alarms 3-44
Alarm X @ Fault 229, 230 Diagnostics 3-41
Alarm X Code 262-269 Alarms 3-44
Analog In X Hi 322, 325 Analog Inputs 3-52
Analog In X Lo 323, 326 Analog Inputs 3-52
Analog In X Loss 324, 327 Analog Inputs 3-52
Analog In1 Value 16 Metering 3-8
Analog In2 Value 17 Metering 3-8
Analog OutX Hi 343, 346 Analog Outputs 3-53
Analog OutX Lo 344, 347 Analog Outputs 3-53
Analog OutX Sel 342, 345 Analog Outputs 3-53
Anlg In Config 320 Analog Inputs 3-51
Anlg In Sqr Root 321 Analog Inputs 3-51
Anlg Out Absolut 341 Analog Outputs 3-52
Anlg Out Config 340 Analog Outputs 3-52
Anlg OutX Scale 354, 355 Analog Outputs 3-53
Anlg OutX Setpt 377, 378 Analog Outputs 3-54
Auto Rstrt Delay 175 Restart Modes 3-30
Auto Rstrt Tries 174 Restart Modes 3-30
Autotune 61 Torq Attributes 3-12
Autotune Torque 66 Torq Attributes 3-13
Break Frequency 72 Volts per Hertz 3-15
Break Voltage 71 Volts per Hertz 3-15
Brk Alarm Travel 610 Torq Proving 3-61
Brk Release Time 604 Torq Proving 3-60
Brk Set Time 607 Torq Proving 3-60
BrkSlip Count 609 Torq Proving 3-61
Bus Reg Kd 165 Stop/Brake Modes 3-29
Bus Reg Ki 160 Stop/Brake Modes 3-28
Bus Reg Kp 164 Stop/Brake Modes 3-29
Bus Reg Mode X 161, 162 Stop/Brake Modes 3-29
Commanded Freq 2 Metering 3-7
Commanded Torque 24 Metering 3-8
Compensation 56 Torq Attributes 3-11
Control Status 440 Torq Attributes 3-14
Control SW Ver 29 Drive Data 3-9
Counts Per Unit 708 ProfSetup/Status 3-66
Current Lmt Gain 149 Load Limits 3-27
Current Lmt Sel 147 Load Limits 3-26
Current Lmt Val 148 Load Limits 3-27
Current Rate Limit 154 Load Limits 3-27
Data In XX 300-307 Datalinks 3-49

Data Out XX 310-317 Datalinks 3-50
DB Resistor 647 Oil Well Pump 3-62
DB Resistor Type 163 Stop/Brake Modes 3-29
DB While Stopped 145 Stop/Brake Modes 3-28
DC Brake Level 158 Stop/Brake Modes 3-28
DC Brake Time 159 Stop/Brake Modes 3-28
DC Brk Lvl Sel 157 Stop/Brake Modes 3-28
DC Bus Memory 13 Metering 3-7
DC Bus Voltage 12 Metering 3-7
Decel Mask 282 Masks & Owners 3-48
Decel Owner 294 Masks & Owners 3-49
Decel Time X 142, 143 Ramp Rates 3-26
Dig In Status 216 Diagnostics 3-40
Dig Out Invert 392 Digital Outputs 3-58
Dig Out Mask 394 Digital Outputs 3-59
Dig Out Param 393 Digital Outputs 3-58
Dig Out Setpt 379 Digital Outputs 3-56
Dig Out Status 217 Diagnostics 3-40
Dig OutX Level 381, 

385, 389
Digital Outputs 3-57

Dig OutX OffTime 383, 
387, 391

Digital Outputs 3-58

Dig OutX OnTime 382, 
386, 390

Digital Outputs 3-57

Digital InX Sel 361-366 Digital Inputs 3-55
Digital OutX Sel 380, 

384, 388
Digital Outputs 3-57

Direction Mask 279 Masks & Owners 3-48
Direction Mode 190 Direction Config 3-33
Direction Owner 291 Masks & Owners 3-49
DPI Baud Rate 270 Comm Control 3-46
DPI Fdbk Select 299 Comm Control 3-47
DPI Port Sel 274 Comm Control 3-47
DPI Port Value 275 Comm Control 3-47
DPI Ref Select 298 Comm Control 3-47
Drive Alarm X 211, 212 Diagnostics 3-38
Drive Checksum 203 Drive Memory 3-36
Drive Logic Rslt 271 Comm Control 3-46
Drive OL Count 219 Diagnostics 3-40
Drive OL Mode 150 Load Limits 3-27
Drive Ramp Rslt 273 Comm Control 3-46
Drive Ref Rslt 272 Comm Control 3-46
Drive Status X 209, 210 Diagnostics 3-37
Drive Temp 218 Diagnostics 3-40
Droop RPM @ FLA 152 Load Limits 3-27
Dyn UserSet Actv 206 Drive Memory 3-36
Dyn UserSet Cnfg 204 Drive Memory 3-36
Dyn UserSet Sel 205 Drive Memory 3-36
Elapsed kWh 14 Metering 3-8
Elapsed MWh 9 Metering 3-7
Elapsed Run Time 10 Metering 3-7
Enc Position Fdbk 414 Speed Feedback 3-15
Encoder Pos Tol 707 ProfSetup/Status 3-66
Encoder PPR 413 Speed Feedback 3-15
Encoder Speed 415 Speed Feedback 3-15
Encoder Z Chan 423 Speed Feedback 3-16
Fault 1 Code 243 Faults 3-43
Fault 1 Time 244 Faults 3-43
Fault 2 Code 245 Faults 3-43
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Fault 2 Time 246 Faults 3-43
Fault 3 Code 247 Faults 3-43
Fault 3 Time 248 Faults 3-43
Fault 4 Code 249 Faults 3-43
Fault 4 Time 250 Faults 3-43
Fault 5 Code 251 Faults 3-43
Fault 5 Time 252 Faults 3-43
Fault 6 Code 253 Faults 3-43
Fault 6 Time 254 Faults 3-43
Fault 7 Code 255 Faults 3-43
Fault 7 Time 256 Faults 3-43
Fault 8 Code 257 Faults 3-43
Fault 8 Time 258 Faults 3-43
Fault Amps 225 Diagnostics 3-41
Fault Bus Volts 226 Diagnostics 3-41
Fault Clear 240 Faults 3-42
Fault Clear Mode 241 Faults 3-43
Fault Clr Mask 283 Masks & Owners 3-48
Fault Clr Owner 295 Masks & Owners 3-49
Fault Config 1 238 Faults 3-42
Fault Speed 224 Diagnostics 3-40
Fdbk Filter Sel 416 Speed Feedback 3-15
Feedback Select 80 Spd Mode & Limits 3-17
Find Home Ramp 714 ProfSetup/Status 3-66
Find Home Speed 713 ProfSetup/Status 3-66
Float Tolerance 606 Torq Proving 3-60
Flux Braking 166 Stop/Brake Modes 3-30
Flux Current 5 Metering 3-7
Flux Current Ref 63 Torq Attributes 3-12
Flux Up Mode 57 Torq Attributes 3-11
Flux Up Time 58 Torq Attributes 3-11
Flying Start En 169 Restart Modes 3-30
Flying StartGain 170 Restart Modes 3-30
Gearbox Limit 648 Oil Well Pump 3-62
Gearbox Rating 642 Oil Well Pump 3-62
Gearbox Sheave 643 Oil Well Pump 3-62
Gearbox Ratio 644 Oil Well Pump 3-62
Gnd Warn Level 177 Power Loss 3-32
Inertia Autotune 67 Torq Attributes 3-13
IR Voltage Drop 62 Torq Attributes 3-12
Ixo Voltage Drop 64 Torq Attributes 3-12
Jog Mask 278 Masks & Owners 3-48
Jog Owner 290 Masks & Owners 3-48
Jog Speed 1 100 Discrete Speeds 3-20
Jog Speed 2 108 Discrete Speeds 3-20
Kf Speed Loop 447 Speed Regulator 3-25
Ki Speed Loop 445 Speed Regulator 3-25
Kp Speed Loop 446 Speed Regulator 3-25
Language 201 Drive Memory 3-35
Last Stop Source 215 Diagnostics 3-39
Load Frm Usr Set 198 Drive Memory 3-35
Load Loss Level 187 Power Loss 3-33
Load Loss Time 188 Power Loss 3-33
Local Mask 285 Masks & Owners 3-48
Local Owner 297 Masks & Owners 3-49
Logic Mask 276 Masks & Owners 3-47

Security 3-51
Logic Mask Act 598 Security 3-51
Man Ref Preload 193 HIM Ref Config 3-34
Marker Pulse 421 Speed Feedback 3-16
Maximum Freq 55 Torq Attributes 3-10
Maximum Speed 82 Spd Mode & Limits 3-17
Maximum Voltage 54 Torq Attributes 3-10

Parameter Name Number Group Page
Max Rod Speed 640 Oil Well Pump 3-62
Max Rod Torque 638 Oil Well Pump 3-62
MicroPos Scale% 611 Torq Proving 3-61
Min Adj Voltage 661 Adjust Voltage 3-63
Minimum Speed 81 Spd Mode & Limits 3-17
Min Rod Speed 639 Oil Well Pump 3-62
MOP Adj VoltRate 663 Adjust Voltage 3-63
MOP Mask 284 Masks & Owners 3-48
MOP Owner 296 Masks & Owners 3-49
MOP Rate 195 MOP Config 3-34
MOP Reference 11 Metering 3-7
Motor Cntl Sel 53 Torq Attributes 3-10
Motor Fdbk Type 412 Speed Feedback 3-15
Motor NP FLA 42 Motor Data 3-9
Motor NP Hertz 43 Motor Data 3-9
Motor NP Power 45 Motor Data 3-9
Motor NP RPM 44 Motor Data 3-9
Motor NP Volts 41 Motor Data 3-9
Motor OL Count 220 Diagnostics 3-40
Motor OL Factor 48 Motor Data 3-10
Motor OL Hertz 47 Motor Data 3-10
Motor Poles 49 Motor Data 3-10
Motor Sheave 645 Oil Well Pump 3-62
Motor Type 40 Motor Data 3-9
Mtr NP Pwr Units 46 Motor Data 3-9
Mtr OL Trip Time 221 Diagnostics 3-40
Mtr Tor Cur Ref 441 Torq Attributes 3-14
Neg Torque Limit 437 Torq Attributes 3-14
Notch Filter Freq 419 Speed Feedback 3-15
Notch Filter K 420 Speed Feedback 3-15
OilWell Pump Sel 641 Oil Well Pump 3-62
Output Current 3 Metering 3-7
Output Freq 1 Metering 3-7
Output Power 7 Metering 3-7
Output Powr Fctr 8 Metering 3-7
Output Voltage 6 Metering 3-7
Overspeed Limit 83 Spd Mode & Limits 3-17
Param Access Lvl 196 Drive Memory 3-34
PCP Pump Sheave 637 Oil Well Pump 3-62
PI BW Filter 139 Process PI 3-24
PI Configuration 124 Process PI 3-22
PI Control 125 Process PI 3-22
PI Deriv Time 459 Process PI 3-24
PI Error Meter 137 Process PI 3-24
PI Fdback Meter 136 Process PI 3-24
PI Feedback Hi 462 Process PI 3-24
PI Feedback Lo 463 Process PI 3-24
PI Feedback Sel 128 Process PI 3-23
PI Integral Time 129 Process PI 3-23
PI Lower Limit 131 Process PI 3-23
PI Output Gain 464 Process PI 3-25
PI Output Meter 138 Process PI 3-24
PI Preload 133 Process PI 3-23
PI Prop Gain 130 Process PI 3-23
PI Ref Meter 135 Process PI 3-24
PI Reference Hi 460 Process PI 3-24
PI Reference Lo 461 Process PI 3-24
PI Reference Sel 126 Process PI 3-22
PI Setpoint 127 Process PI 3-23
PI Status 134 Process PI 3-24
PI Upper Limit 132 Process PI 3-23
Port Mask Act 595 Security 3-50
Pos Reg Filter 718 ProfSetup/Status 3-66
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Pos Reg Gain 719 ProfSetup/Status 3-66
Pos Torque Limit 436 Torq Attributes 3-14
Pos/Spd Prof Cmd 705 ProfSetup/Status 3-66
Pos/Spd Prof Sts 700 ProfSetup/Status 3-65
Power Loss Level 186 Power Loss 3-33
Power Loss Mode 184 Power Loss 3-32
Power Loss Time 185 Power Loss 3-32
Power Up Marker 242 Faults 3-43
Powerup Delay 167 Restart Modes 3-30
Preset Speed 1-7 101-107 Discrete Speeds 3-20
PTC HW Value 18 Metering 3-8
Pulse In Scale 422 Speed Feedback 3-16
Pulse Input Ref 99 Speed Reference 3-20
PWM Frequency 151 Load Limits 3-27
Ramped Speed 22 Metering 3-8
Rated Amps 28 Drive Data 3-8
Rated kW 26 Drive Data 3-8
Rated Volts 27 Drive Data 3-8
Reference Mask 280 Masks & Owners 3-48
Reference Owner 292 Masks & Owners 3-49
Regen Power Limit 153 Load Limits 3-27
Reset Meters 200 Drive Memory 3-35
Reset To Defalts 197 Drive Memory 3-35
Rev Speed Limit 454 Speed Regulator 3-18
Rod Load Torque 631 Oil Well Pump 3-61
Run Boost 70 Volts per Hertz 3-14
S Curve % 146 Ramp Rates 3-26
Save HIM Ref 192 HIM Ref Config 3-34
Save MOP Ref 194 MOP Config 3-34
Save To User Set 199 Drive Memory 3-35
ScaleX In Hi 477-495 Scaled Blocks 3-44
ScaleX In Lo 478-496 Scaled Blocks 3-45
ScaleX In Value 476-494 Scaled Blocks 3-44
ScaleX Out Hi 479-497 Scaled Blocks 3-45
ScaleX Out Lo 480-498 Scaled Blocks 3-45
ScaleX Out Value 481-499 Scaled Blocks 3-45
Shear Pin Time 189 Power Loss 3-33
Skip Freq Band 87 Spd Mode & Limits 3-18
Skip Frequency 1-3 84-86 Spd Mode & Limits 3-17
Sleep Level 182 Restart Modes 3-32
Sleep Time 183 Restart Modes 3-32
Sleep-Wake Mode 178 Restart Modes 3-31
Sleep-Wake Ref 179 Restart Modes 3-32
Slip Comp Gain 122 Slip Comp 3-21
Slip RPM @ FLA 121 Slip Comp 3-21
Slip RPM Meter 123 Slip Comp 3-21
Spd Dev Band 602 Torq Proving 3-60
Spd Fdbk No Filt 21 Metering 3-8
SpdBand Integrat 603 Torq Proving 3-60
Speed Desired BW 449 Speed Regulator 3-25
Speed Feedback 25 Metering 3-8
Speed Loop Meter 451 Speed Regulator 3-26
Speed Ref Source 213 Diagnostics 3-39
Speed Ref X Hi 91, 94 Speed Reference 3-19
Speed Ref X Lo 92, 95 Speed Reference 3-19
Speed Ref X Sel 90, 93 Speed Reference 3-19
Speed Reference 23 Metering 3-8
Speed Units 79 Spd Mode & Limits 3-16
Speed/Torque Mod 88 Spd Mode & Limits 3-18
Start At PowerUp 168 Restart Modes 3-30
Start Inhibits 214 Diagnostics 3-39
Start Mask 277 Masks & Owners 3-47
Start Owner 289 Masks & Owners 3-48

Parameter Name Number Group Page
Start/Acc Boost 69 Volts per Hertz 3-14
Status X @ Fault 227, 228 Diagnostics 3-41
Step x AccelTime 722… Profile Setup 3-68
Step x Batch 726… Profile Setup 3-70
Step x DecelTime 723… Profile Setup 3-69
Step x Dwell 725… Profile Setup 3-70
Step x Next 727… Profile Setup 3-71
Step x Type 720… Profile Setup 3-67
Step x Value 724… Profile Setup 3-69
Step x Velocity 721… Profile Setup 3-68
Stop Mode X 155, 156 Stop/Brake Modes 3-28
Stop Owner 288 Masks & Owners 3-48
SV Boost Filter 59 Torq Attributes 3-11
TB Man Ref Hi 97 Speed Reference 3-20
TB Man Ref Lo 98 Speed Reference 3-20
TB Man Ref Sel 96 Speed Reference 3-20
Testpoint X Data 235, 237 Diagnostics 3-42
Testpoint X Sel 234, 236 Diagnostics 3-42
Torq Ref A Div 430 Torq Attributes 3-13
TorqAlarm Level 632 Oil Well Pump 3-61
TorqAlarm Action 633 Oil Well Pump 3-61
TorqAlarm Dwell 634 Oil Well Pump 3-61
TorqAlrm Timeout 635 Oil Well Pump 3-61
TorqAlrm TO Act 636 Oil Well Pump 3-61
TorqLim SlewRate 608 Torq Proving 3-60
TorqProve Cnfg 600 Torq Proving 3-59
TorqProve Setup 601 Torq Proving 3-60
TorqProve Status 612 Torq Proving 3-61
Torque Current 4 Metering 3-7
Torque Ref B Mult 434 Torq Attributes 3-13
Torque Ref X Hi 428, 432 Torq Attributes 3-13
Torque Ref X Lo 429, 433 Torq Attributes 3-13
Torque Ref X Sel 427, 431 Torq Attributes 3-13
Torque Setpoint 435 Torq Attributes 3-14
Torque Setpoint2 438 Torq Attributes 3-14
Total Gear Ratio 646 Oil Well Pump 3-62
Total Inertia 450 Speed Regulator 3-26
Trim % Setpoint 116 Speed Trim 3-21
Trim Hi 119 Speed Trim 3-21
Trim In Select 117 Speed Trim 3-21
Trim Lo 120 Speed Trim 3-21
Trim Out Select 118 Speed Trim 3-21
Units Traveled 701 ProfSetup/Status 3-65
Vel Override 711 ProfSetup/Status 3-66
Voltage Class 202 Drive Memory 3-35
Wake Level 180 Restart Modes 3-32
Wake Time 181 Restart Modes 3-32
Write Mask Act 597 Security 3-50
Write Mask Cfg 596 Security 3-50
ZeroSpdFloatTime 605 Torq Proving 3-60
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Parameter Cross Reference – by Number

Number Parameter Name Group Page
1 Output Freq Metering 3-7
2 Commanded Freq Metering 3-7
3 Output Current Metering 3-7
4 Torque Current Metering 3-7
5 Flux Current Metering 3-7
6 Output Voltage Metering 3-7
7 Output Power Metering 3-7
8 Output Powr Fctr Metering 3-7
9 Elapsed MWh Metering 3-7
10 Elapsed Run Time Metering 3-7
11 MOP Reference Metering 3-7
12 DC Bus Voltage Metering 3-7
13 DC Bus Memory Metering 3-7
14 Elapsed kWh Metering 3-8
16 Analog In1 Value Metering 3-8
17 Analog In2 Value Metering 3-8
18 PTC HW Value Metering 3-8
21 Spd Fdbk No Filt Metering 3-8
22 Ramped Speed Metering 3-8
23 Speed Reference Metering 3-8
24 Commanded Torque Metering 3-8
25 Speed Feedback Metering 3-8
26 Rated kW Drive Data 3-8
27 Rated Volts Drive Data 3-8
28 Rated Amps Drive Data 3-8
29 Control SW Ver Drive Data 3-9
40 Motor Type Motor Data 3-9
41 Motor NP Volts Motor Data 3-9
42 Motor NP FLA Motor Data 3-9
43 Motor NP Hertz Motor Data 3-9
44 Motor NP RPM Motor Data 3-9
45 Motor NP Power Motor Data 3-9
46 Mtr NP Pwr Units Motor Data 3-9
47 Motor OL Hertz Motor Data 3-10
48 Motor OL Factor Motor Data 3-10
49 Motor Poles Motor Data 3-10
53 Motor Cntl Sel Torq Attributes 3-10
54 Maximum Voltage Torq Attributes 3-10
55 Maximum Freq Torq Attributes 3-10
56 Compensation Torq Attributes 3-11
57 Flux Up Mode Torq Attributes 3-11
58 Flux Up Time Torq Attributes 3-11
59 SV Boost Filter Torq Attributes 3-11
61 Autotune Torq Attributes 3-12
62 IR Voltage Drop Torq Attributes 3-12
63 Flux Current Ref Torq Attributes 3-12
64 Ixo Voltage Drop Torq Attributes 3-12
66 Autotune Torque Torq Attributes 3-13
67 Inertia Autotune Torq Attributes 3-13
69 Start/Acc Boost Volts per Hertz 3-14
70 Run Boost Volts per Hertz 3-14
71 Break Voltage Volts per Hertz 3-15
72 Break Frequency Volts per Hertz 3-15
79 Speed Units Spd Mode & Limits 3-16
80 Feedback Select Spd Mode & Limits 3-17
81 Minimum Speed Spd Mode & Limits 3-17
82 Maximum Speed Spd Mode & Limits 3-17
83 Overspeed Limit Spd Mode & Limits 3-17
84-86 Skip Frequency 1-3 Spd Mode & Limits 3-17

87 Skip Freq Band Spd Mode & Limits 3-18
88 Speed/Torque Mod Spd Mode & Limits 3-18
90, 93 Speed Ref X Sel Speed Reference 3-19
91, 94 Speed Ref X Hi Speed Reference 3-19
92, 95 Speed Ref X Lo Speed Reference 3-19
96 TB Man Ref Sel Speed Reference 3-20
97 TB Man Ref Hi Speed Reference 3-20
98 TB Man Ref Lo Speed Reference 3-20
99 Pulse Input Ref Speed Reference 3-20
100 Jog Speed 1 Discrete Speeds 3-20
101-107 Preset Speed 1-7 Discrete Speeds 3-20
108 Jog Speed 2 Discrete Speeds 3-20
116 Trim % Setpoint Speed Trim 3-21
117 Trim In Select Speed Trim 3-21
118 Trim Out Select Speed Trim 3-21
119 Trim Hi Speed Trim 3-21
120 Trim Lo Speed Trim 3-21
121 Slip RPM @ FLA Slip Comp 3-21
122 Slip Comp Gain Slip Comp 3-21
123 Slip RPM Meter Slip Comp 3-21
124 PI Configuration Process PI 3-22
125 PI Control Process PI 3-22
126 PI Reference Sel Process PI 3-22
127 PI Setpoint Process PI 3-23
128 PI Feedback Sel Process PI 3-23
129 PI Integral Time Process PI 3-23
130 PI Prop Gain Process PI 3-23
131 PI Lower Limit Process PI 3-23
132 PI Upper Limit Process PI 3-23
133 PI Preload Process PI 3-23
134 PI Status Process PI 3-24
135 PI Ref Meter Process PI 3-24
136 PI Fdback Meter Process PI 3-24
137 PI Error Meter Process PI 3-24
138 PI Output Meter Process PI 3-24
139 PI BW Filter Process PI 3-24
140, 141 Accel Time X Ramp Rates 3-26
142, 143 Decel Time X Ramp Rates 3-26
145 DB While Stopped Stop/Brake Modes 3-28
146 S Curve % Ramp Rates 3-26
147 Current Lmt Sel Load Limits 3-26
148 Current Lmt Val Load Limits 3-27
149 Current Lmt Gain Load Limits 3-27
150 Drive OL Mode Load Limits 3-27
151 PWM Frequency Load Limits 3-27
152 Droop RPM @ FLA Load Limits 3-27
153 Regen Power Limit Load Limits 3-27
154 Current Rate Limit Load Limits 3-27
155, 156 Stop Mode X Stop/Brake Modes 3-28
157 DC Brk Lvl Sel Stop/Brake Modes 3-28
158 DC Brake Level Stop/Brake Modes 3-28
159 DC Brake Time Stop/Brake Modes 3-28
160 Bus Reg Ki Stop/Brake Modes 3-28
161, 162 Bus Reg Mode X Stop/Brake Modes 3-29
163 DB Resistor Type Stop/Brake Modes 3-29
164 Bus Reg Kp Stop/Brake Modes 3-29
165 Bus Reg Kd Stop/Brake Modes 3-29
166 Flux Braking Stop/Brake Modes 3-30
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167 Powerup Delay Restart Modes 3-30
168 Start At PowerUp Restart Modes 3-30
169 Flying Start En Restart Modes 3-30
170 Flying StartGain Restart Modes 3-30
174 Auto Rstrt Tries Restart Modes 3-30
175 Auto Rstrt Delay Restart Modes 3-30
177 Gnd Warn Level Power Loss 3-32
178 Sleep-Wake Mode Restart Modes 3-31
179 Sleep-Wake Ref Restart Modes 3-32
180 Wake Level Restart Modes 3-32
181 Wake Time Restart Modes 3-32
182 Sleep Level Restart Modes 3-32
183 Sleep Time Restart Modes 3-32
184 Power Loss Mode Power Loss 3-32
185 Power Loss Time Power Loss 3-32
186 Power Loss Level Power Loss 3-33
187 Load Loss Level Power Loss 3-33
188 Load Loss Time Power Loss 3-33
189 Shear Pin Time Power Loss 3-33
190 Direction Mode Direction Config 3-33
192 Save HIM Ref HIM Ref Config 3-34
193 Man Ref Preload HIM Ref Config 3-34
194 Save MOP Ref MOP Config 3-34
195 MOP Rate MOP Config 3-34
196 Param Access Lvl Drive Memory 3-34
197 Reset To Defalts Drive Memory 3-35
198 Load Frm Usr Set Drive Memory 3-35
199 Save To User Set Drive Memory 3-35
200 Reset Meters Drive Memory 3-35
201 Language Drive Memory 3-35
202 Voltage Class Drive Memory 3-35
203 Drive Checksum Drive Memory 3-36
204 Dyn UserSet Cnfg Drive Memory 3-36
205 Dyn UserSet Sel Drive Memory 3-36
206 Dyn UserSet Actv Drive Memory 3-36
209, 210 Drive Status X Diagnostics 3-37
211, 212 Drive Alarm X Diagnostics 3-38
213 Speed Ref Source Diagnostics 3-39
214 Start Inhibits Diagnostics 3-39
215 Last Stop Source Diagnostics 3-39
216 Dig In Status Diagnostics 3-40
217 Dig Out Status Diagnostics 3-40
218 Drive Temp Diagnostics 3-40
219 Drive OL Count Diagnostics 3-40
220 Motor OL Count Diagnostics 3-40
221 Mtr OL Trip Time Diagnostics 3-40
224 Fault Speed Diagnostics 3-40
225 Fault Amps Diagnostics 3-41
226 Fault Bus Volts Diagnostics 3-41
227, 228 Status X @ Fault Diagnostics 3-41
229, 230 Alarm X @ Fault Diagnostics 3-41
234, 236 Testpoint X Sel Diagnostics 3-42
235, 237 Testpoint X Data Diagnostics 3-42
238 Fault Config 1 Faults 3-42
240 Fault Clear Faults 3-42
241 Fault Clear Mode Faults 3-43
242 Power Up Marker Faults 3-43
243 Fault 1 Code Faults 3-43
244 Fault 1 Time Faults 3-43
245 Fault 2 Code Faults 3-43
246 Fault 2 Time Faults 3-43
247 Fault 3 Code Faults 3-43
248 Fault 3 Time Faults 3-43

Number Parameter Name Group Page
249 Fault 4 Code Faults 3-43
250 Fault 4 Time Faults 3-43
251 Fault 5 Code Faults 3-43
252 Fault 5 Time Faults 3-43
253 Fault 6 Code Faults 3-43
254 Fault 6 Time Faults 3-43
255 Fault 7 Code Faults 3-43
256 Fault 7 Time Faults 3-43
257 Fault 8 Code Faults 3-43
258 Fault 8 Time Faults 3-43
259 Alarm Config 1 Alarms 3-44
261 Alarm Clear Alarms 3-44
262-269 Alarm X Code Alarms 3-44
270 DPI Baud Rate Comm Control 3-46
271 Drive Logic Rslt Comm Control 3-46
272 Drive Ref Rslt Comm Control 3-46
273 Drive Ramp Rslt Comm Control 3-46
274 DPI Port Sel Comm Control 3-47
275 DPI Port Value Comm Control 3-47
276 Logic Mask Masks & Owners 3-47

Security 3-51
277 Start Mask Masks & Owners 3-47
278 Jog Mask Masks & Owners 3-48
279 Direction Mask Masks & Owners 3-48
280 Reference Mask Masks & Owners 3-48
281 Accel Mask Masks & Owners 3-48
282 Decel Mask Masks & Owners 3-48
283 Fault Clr Mask Masks & Owners 3-48
284 MOP Mask Masks & Owners 3-48
285 Local Mask Masks & Owners 3-48
288 Stop Owner Masks & Owners 3-48
289 Start Owner Masks & Owners 3-48
290 Jog Owner Masks & Owners 3-48
291 Direction Owner Masks & Owners 3-49
292 Reference Owner Masks & Owners 3-49
293 Accel Owner Masks & Owners 3-49
294 Decel Owner Masks & Owners 3-49
295 Fault Clr Owner Masks & Owners 3-49
296 MOP Owner Masks & Owners 3-49
297 Local Owner Masks & Owners 3-49
298 DPI Ref Select Comm Control 3-47
299 DPI Fdbk Select Comm Control 3-47
300-307 Data In XX Datalinks 3-49
310-317 Data Out XX Datalinks 3-50
320 Anlg In Config Analog Inputs 3-51
321 Anlg In Sqr Root Analog Inputs 3-51
322, 325 Analog In X Hi Analog Inputs 3-52
323, 326 Analog In X Lo Analog Inputs 3-52
324, 327 Analog In X Loss Analog Inputs 3-52
340 Anlg Out Config Analog Outputs 3-52
341 Anlg Out Absolut Analog Outputs 3-52
342, 345 Analog OutX Sel Analog Outputs 3-53
343, 346 Analog OutX Hi Analog Outputs 3-53
344, 347 Analog OutX Lo Analog Outputs 3-53
354, 355 Anlg OutX Scale Analog Outputs 3-53
361-366 Digital InX Sel Digital Inputs 3-55
377, 378 Anlg OutX Setpt Analog Outputs 3-54
379 Dig Out Setpt Digital Outputs 3-56
380, 
384, 388

Digital OutX Sel Digital Outputs 3-57

381, 
385, 389

Dig OutX Level Digital Outputs 3-57
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382, 
386, 390

Dig OutX OnTime Digital Outputs 3-57

383, 
387, 391

Dig OutX OffTime Digital Outputs 3-58

392 Dig Out Invert Digital Outputs 3-58
393 Dig Out Param Digital Outputs 3-58
394 Dig Out Mask Digital Outputs 3-59
412 Motor Fdbk Type Speed Feedback 3-15
413 Encoder PPR Speed Feedback 3-15
414 Enc Position Fdbk Speed Feedback 3-15
415 Encoder Speed Speed Feedback 3-15
416 Fdbk Filter Sel Speed Feedback 3-15
419 Notch Filter Freq Speed Feedback 3-15
420 Notch Filter K Speed Feedback 3-15
421 Marker Pulse Speed Feedback 3-16
422 Pulse In Scale Speed Feedback 3-16
423 Encoder Z Chan Speed Feedback 3-16
427, 431 Torque Ref X Sel Torq Attributes 3-13
428, 432 Torque Ref X Hi Torq Attributes 3-13
429, 433 Torque Ref X Lo Torq Attributes 3-13
430 Torq Ref A Div Torq Attributes 3-13
434 Torque Ref B Mult Torq Attributes 3-13
435 Torque Setpoint Torq Attributes 3-14
436 Pos Torque Limit Torq Attributes 3-14
437 Neg Torque Limit Torq Attributes 3-14
438 Torque Setpoint2 Torq Attributes 3-14
440 Control Status Torq Attributes 3-14
441 Mtr Tor Cur Ref Torq Attributes 3-14
445 Ki Speed Loop Speed Regulator 3-25
446 Kp Speed Loop Speed Regulator 3-25
447 Kf Speed Loop Speed Regulator 3-25
449 Speed Desired BW Speed Regulator 3-25
450 Total Inertia Speed Regulator 3-26
451 Speed Loop Meter Speed Regulator 3-26
454 Rev Speed Limit Speed Regulator 3-18
459 PI Deriv Time Process PI 3-24
460 PI Reference Hi Process PI 3-24
461 PI Reference Lo Process PI 3-24
462 PI Feedback Hi Process PI 3-24
463 PI Feedback Lo Process PI 3-24
464 PI Output Gain Process PI 3-25
476-494 ScaleX In Value Scaled Blocks 3-44
477-495 ScaleX In Hi Scaled Blocks 3-44
478-496 ScaleX In Lo Scaled Blocks 3-45
479-497 ScaleX Out Hi Scaled Blocks 3-45
480-498 ScaleX Out Lo Scaled Blocks 3-45
481-499 ScaleX Out Value Scaled Blocks 3-45
595 Port Mask Act Security 3-50
596 Write Mask Cfg Security 3-50
597 Write Mask Act Security 3-50
598 Logic Mask Act Security 3-51
600 TorqProve Cnfg Torq Proving 3-59
601 TorqProve Setup Torq Proving 3-60
602 Spd Dev Band Torq Proving 3-60
603 SpdBand Integrat Torq Proving 3-60
604 Brk Release Time Torq Proving 3-60
605 ZeroSpdFloatTime Torq Proving 3-60
606 Float Tolerance Torq Proving 3-60
607 Brk Set Time Torq Proving 3-60
608 TorqLim SlewRate Torq Proving 3-60
609 BrkSlip Count Torq Proving 3-61
610 Brk Alarm Travel Torq Proving 3-61
611 MicroPos Scale% Torq Proving 3-61

Number Parameter Name Group Page
612 TorqProve Status Torq Proving 3-61
631 Rod Load Torque Oil Well Pump 3-61
632 TorqAlarm Level Oil Well Pump 3-61
633 TorqAlarm Action Oil Well Pump 3-61
634 TorqAlarm Dwell Oil Well Pump 3-61
635 TorqAlrm Timeout Oil Well Pump 3-61
636 TorqAlrm TO Act Oil Well Pump 3-61
637 PCP Pump Sheave Oil Well Pump 3-62
638 Max Rod Torque Oil Well Pump 3-62
639 Min Rod Speed Oil Well Pump 3-62
640 Max Rod Speed Oil Well Pump 3-62
641 OilWell Pump Sel Oil Well Pump 3-62
642 Gearbox Rating Oil Well Pump 3-62
643 Gearbox Sheave Oil Well Pump 3-62
644 Gearbox Ratio Oil Well Pump 3-62
645 Motor Sheave Oil Well Pump 3-62
646 Total Gear Ratio Oil Well Pump 3-62
647 DB Resistor Oil Well Pump 3-62
648 Gearbox Limit Oil Well Pump 3-62
650 Adj Volt Phase Adjust Voltage 3-63
651 Adj Volt Select Adjust Voltage 3-63
652 Adj Volt Ref Hi Adjust Voltage 3-63
653 Adj Volt Ref Lo Adjust Voltage 3-63
654-660 Adj Volt Preset1-7 Adjust Voltage 3-63
661 Min Adj Voltage Adjust Voltage 3-63
662 Adj Volt Command Adjust Voltage 3-63
663 MOP Adj VoltRate Adjust Voltage 3-63
669 Adj Volt TrimSel Adjust Voltage 3-64
670 Adj Volt Trim Hi Adjust Voltage 3-64
671 Adj Volt Trim Lo Adjust Voltage 3-64
672 Adj Volt Trim % Adjust Voltage 3-64
675 Adj Volt AccTime Adjust Voltage 3-64
676 Adj Volt DecTime Adjust Voltage 3-64
677 Adj Volt S Curve Adjust Voltage 3-64
700 Pos/Spd Prof Sts ProfSetup/Status 3-65
701 Units Traveled ProfSetup/Status 3-65
705 Pos/Spd Prof Cmd ProfSetup/Status 3-66
707 Encoder Pos Tol ProfSetup/Status 3-66
708 Counts Per Unit ProfSetup/Status 3-66
711 Vel Override ProfSetup/Status 3-66
713 Find Home Speed ProfSetup/Status 3-66
714 Find Home Ramp ProfSetup/Status 3-66
718 Pos Reg Filter ProfSetup/Status 3-66
719 Pos Reg Gain ProfSetup/Status 3-66
720… Step x Type Profile Setup 3-67
721… Step x Velocity Profile Setup 3-68
722… Step x AccelTime Profile Setup 3-68
723… Step x DecelTime Profile Setup 3-69
724… Step x Value Profile Setup 3-69
725… Step x Dwell Profile Setup 3-70
726… Step x Batch Profile Setup 3-70
727… Step x Next Profile Setup 3-71
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3-78 Programming and Parameters

Notes:
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Chapter 4

Troubleshooting

Chapter 4 provides information to guide you in troubleshooting the 
PowerFlex 700. Included is a listing and description of drive faults (with 
possible solutions, when applicable) and alarms.

A fault is a condition that stops the drive. There are three fault types.

An alarm is a condition that, if left untreated, may stop the drive. There 
are two alarm types.

For information on… See page…
Faults and Alarms 4-1
Drive Status 4-2
Manually Clearing Faults 4-4
Fault Descriptions 4-4
Clearing Alarms 4-9
Alarm Descriptions 4-10
Common Symptoms and Corrective Actions 4-13
Testpoint Codes and Functions 4-16

Faults and Alarms

Type Fault Description

➀ Auto-Reset Run When this type of fault occurs, and [Auto Rstrt Tries] (see 
page 3-30) is set to a value greater than “0,” a 
user-configurable timer, [Auto Rstrt Delay] (see page 3-30) 
begins. When the timer reaches zero, the drive attempts to 
automatically reset the fault. If the condition that caused the 
fault is no longer present, the fault will be reset and the drive 
will be restarted. 

➁ Non-Resettable This type of fault normally requires drive or motor repair. The 
cause of the fault must be corrected before the fault can be 
cleared. The fault will be reset on power up after repair.

➂ User Configurable These faults can be enabled/disabled to annunciate or ignore 
a fault condition.

Type Alarm Description

➀ User Configurable These alarms can be enabled or disabled through
[Alarm Config 1] on page 3-44.

➁ Non-Configurable These alarms are always enabled.
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4-2 Troubleshooting

The condition or state of your drive is constantly monitored. Any 
changes will be indicated through the LEDs and/or the HIM (if present).

Front Panel LED Indications

Figure 4.1   Typical Drive Status Indicators

Drive Status

➊

➋
Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

➌

Esc

7 8 9

4 5 6

1 2 3

. 0 +/-

Sel

Jog

Alt

POWER

STS

PORT

MOD

NET A

NET B

Exp Param #

S.M.A.R.T. Exit Lang Auto / Man Remove

HOT surfaces can cause severe burns

CAUTION

Frames 
0 & 1

Frames 
2 & 3

# Name Color State Description

➊ PWR 
(Power)

Green Steady Illuminates when power is applied to the drive.

➋ STS 
(Status)

Green Flashing Drive ready, but not running & no faults are present.
Steady Drive running, no faults are present.

Yellow
See 
page 4-10

Flashing, 
Drive Stopped

A start inhibit condition exists, the drive cannot be 
started. Check parameter 214 [Start Inhibits].

Flashing, 
Drive Running

An intermittent type 1 alarm condition is occurring.
Check parameter 211 [Drive Alarm 1].

Steady,
Drive Running

A continuous type 1 alarm condition exists.
Check parameter 211 [Drive Alarm 1].

Red
See 
page 4-4

Flashing Fault has occurred. Check [Fault x Code] or Fault Queue.
Steady A non-resettable fault has occurred.

➌ PORT Green – Status of DPI port internal communications (if present).
MOD Yellow – Status of communications module (when installed).
NET A Red – Status of network (if connected).
NET B Red – Status of secondary network (if connected).
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Troubleshooting 4-3

Precharge Board LED Indications
Precharge Board LED indicators are found on Frame 5 & 6 drives. The 
LEDs are located above the “Line Type” jumper shown in Figure 1.2.

HIM Indication

The LCD HIM also provides visual notification of a fault or alarm 
condition.

Name Color State Description
Power Green Steady Indicates when precharge board power supply is operational
Alarm Yellow Flashing

[1]
[2]
[3]
[4]
[5]
[6]
[7]

Number in “[ ]” indicates flashes and associated alarm(1):
Low line voltage (<90%).
Very low line voltage (<50%).
Low phase (one phase <80% of line voltage).
Frequency out of range or asymmetry (line sync failed).
Low DC bus voltage (triggers ride-through operation).
Input frequency momentarily out of range (40-65 Hz).
DC bus short circuit detection active.

Fault Red Flashing
[2]
[4]

Number in “[ ]” indicates flashes and associated fault (2): 
DC bus short (Udc <2% after 20 ms).
Line sync failed or low line (Uac <50% Unom).

(1) An alarm condition automatically resets when the condition no longer exists
(2) A fault indicates a malfunction that must be corrected and can only be reset after cycling power.

Condition Display
Drive is indicating a fault.
The LCD HIM immediately reports the fault condition 
by displaying the following.

“Faulted” appears in the status line
Fault number
Fault name
Time that has passed since fault occurred

Press Esc to regain HIM control.
Drive is indicating an alarm.
The LCD HIM immediately reports the alarm condition 
by displaying the following.

Alarm name (Type 2 alarms only)
Alarm bell graphic

F-> Faulted Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter

— Fault — F 5
OverVoltage
Time Since Fault

0000:23:52

F-> Power Loss Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter
Device Select
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4-4 Troubleshooting

 

Table 4.A   Fault Types, Descriptions and Actions

Manually Clearing Faults

Step Key(s)
1. Press Esc to acknowledge the fault. The fault information will be 

removed so that you can use the HIM.

2. Address the condition that caused the fault. 
The cause must be corrected before the fault can be cleared. 

3. After corrective action has been taken, clear the fault by one of 
these methods.

Press Stop
Cycle drive power
Set parameter 240 [Fault Clear] to “1.”
“Clear Faults” on the HIM Diagnostic menu.

Esc

Fault Descriptions

Fault No
.

Ty
pe

(1
)

Description Action
Analog In Loss 29 ➀ 

➂

An analog input is configured to 
fault on signal loss. A signal loss 
has occurred.
Configure with [Anlg In 1, 2 Loss] 
on page 3-52.

1. Check parameters.
2. Check for broken/loose 

connections at inputs.

Anlg Cal Chksum 108 The checksum read from the 
analog calibration data does not 
match the checksum calculated.

Replace drive.

Auto Rstrt Tries 33 ➂ Drive unsuccessfully attempted to 
reset a fault and resume running 
for the programmed number of [Flt 
RstRun Tries].
Enable/Disable with [Fault Config 
1] on page 3-42.

Correct the cause of the fault and 
manually clear.

AutoTune Aborted 80 Autotune function was canceled 
by the user or a fault occurred.

Restart procedure.

Auxiliary Input 2 ➀ Auxiliary input interlock is open. Check remote wiring.

Cntl Bd Overtemp 55 The temperature sensor on the 
Main Control Board detected 
excessive heat.

1. Check Main Control Board fan.
2. Check surrounding air 

temperature.
3. Verify proper mounting/cooling.

DB Resistance 69 Resistance of the internal DB 
resistor is out of range. 

Replace resistor.
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Troubleshooting 4-5

Decel Inhibit 24 ➂ The drive is not following a 
commanded deceleration 
because it is attempting to limit 
bus voltage.

1. Verify input voltage is within drive 
specified limits.

2. Verify system ground impedance 
follows proper grounding 
techniques.

3. Disable bus regulation and/or add 
dynamic brake resistor and/or 
extend deceleration time. Refer 
to the Attention statement on 
page P-4 for further info.

Drive OverLoad 64 Drive rating of 110% for 1 minute 
or 150% for 3 seconds has been 
exceeded.

Reduce load or extend Accel Time.

Drive Powerup 49 No fault displayed. Used as a Power Up Marker in the Fault Queue 
indicating that the drive power has been cycled.

Excessive Load 79 Motor did not come up to speed in 
the allotted time during autotune.

1. Uncouple load from motor.
2. Repeat Autotune.

Encoder Loss 91 Requires differential encoder. 
One of the 2 encoder channel 
signals is missing.

1. Check Wiring.
2. Replace encoder.

Encoder Quad Err 90 Both encoder channels changed 
state within one clock cycle. 

1. Check for externally induced 
noise.

2. Replace encoder.
Faults Cleared 52 No fault displayed. Used as a marker in the Fault Queue indicating that 

the fault clear function was performed.
Flt QueueCleared 51 No fault displayed. Used as a marker in the Fault Queue indicating that 

the clear queue function was performed.
FluxAmpsRef 
Rang

78 The value for flux amps 
determined by the Autotune 
procedure exceeds the 
programmed [Motor NP FLA].

1. Reprogram [Motor NP FLA] with 
the correct motor nameplate 
value.

2. Repeat Autotune.
Ground Fault 13 ➀ A current path to earth ground 

greater than 25% of drive rating.
Check the motor and external wiring 
to the drive output terminals for a 
grounded condition.

Hardware Fault 93 Hardware enable is disabled 
(jumpered high) but logic pin is 
still low. 

1. Check jumper.
2. Replace Main Control Board.

Hardware Fault 130 Gate array load error. 1. Cycle power.
2. Replace Main Control Board.

Hardware Fault 131 Dual port failure. 1. Cycle power.
2. Replace Main Control Board.

Hardware PTC 18 Motor PTC (Positive Temperature 
Coefficient) Overtemp.

Heatsink OvrTemp 8 ➀ Heatsink temperature exceeds 
100% of [Drive Temp].

1. Verify that maximum ambient 
temperature has not been 
exceeded.

2. Check fan.
3. Check for excess load.

Fault No
.

Ty
pe

(1
)

Description Action
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4-6 Troubleshooting

HW OverCurrent 12 ➀ The drive output current has 
exceeded the hardware current 
limit.

Check programming. Check for 
excess load, improper DC boost 
setting, DC brake volts set too high or 
other causes of excess current.

Incompat MCB-PB 106 ➁ Drive rating information stored on 
the power board is incompatible 
with the main control board.

Load compatible version files into 
drive.

I/O Comm Loss 121 I/O Board lost communications 
with the Main Control Board.

Check connector. Check for induced 
noise. Replace I/O board or Main 
Control Board.

I/O Failure 122 I/O was detected, but failed the 
powerup sequence. 

Replace Main Control Board.

Input Phase Loss 17 The DC bus ripple has exceeded 
a preset level.

Check incoming power for a missing 
phase/blown fuse.

IR Volts Range 77 “Calculate” is the autotune default 
and the value determined by the 
autotune procedure for IR Drop 
Volts is not in the range of 
acceptable values.

Re-enter motor nameplate data.

IXo VoltageRange 87 Voltage calculated for motor 
inductive impedance exceeds 
25% of [Motor NP Volts].

1. Check for proper motor sizing.
2. Check for correct programming of 

[Motor NP Volts], parameter 41.
3. Additional output impedance may 

be required.
Load Loss 15 Drive output torque current is 

below [Load Loss Level] for a time 
period greater than [Load Loss 
time].

1. Verify connections between motor 
and load.

2. Verify level and time 
requirements.

Motor Overload 7 ➀ 
➂

Internal electronic overload trip.
Enable/Disable with [Fault Config 
1] on page 3-42.

An excessive motor load exists. 
Reduce load so drive output current 
does not exceed the current set by 
[Motor NP FLA].

Motor Thermistor 16 Thermistor output is out of range. 1. Verify that thermistor is 
connected.

2. Motor is overheated. Reduce 
load.

NVS I/O 
Checksum

109 EEprom checksum error. 1. Cycle power and repeat function. 
2. Replace Main Control Board.

NVS I/O Failure 110 EEprom I/O error. 1. Cycle power and repeat function. 
2. Replace Main Control Board.

Output PhaseLoss 21 Current in one or more phases 
has been lost or remains below a 
preset level.

Check the drive and motor wiring. 
Check for phase-to-phase continuity 
at the motor terminals. Check for 
disconnected motor leads.

Fault No
.

Ty
pe

(1
)

Description Action
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Troubleshooting 4-7

OverSpeed Limit 25 ➀ Functions such as Slip 
Compensation or Bus Regulation 
have attempted to add an output 
frequency adjustment greater 
than that programmed in 
[Overspeed Limit].

Remove excessive load or 
overhauling conditions or increase 
[Overspeed Limit].

OverVoltage 5 ➀ DC bus voltage exceeded 
maximum value.

Monitor the AC line for high line 
voltage or transient conditions. Bus 
overvoltage can also be caused by 
motor regeneration. Extend the decel 
time or install dynamic brake option.

Parameter 
Chksum

100 ➁ The checksum read from the 
board does not match the 
checksum calculated.

1. Restore defaults.
2. Reload User Set if used.

Params Defaulted 48 The drive was commanded to 
write default values to EEPROM.

1. Clear the fault or cycle power to 
the drive.

2. Program the drive parameters as 
needed.

Phase U to Grnd 38 A phase to ground fault has been 
detected between the drive and 
motor in this phase.

1. Check the wiring between the 
drive and motor.

2. Check motor for grounded phase.
3. Replace drive.

Phase V to Grnd 39

Phase W to Grnd 40

Phase UV Short 41 Excessive current has been 
detected between these two 
output terminals.

1. Check the motor and drive output 
terminal wiring for a shorted 
condition.

2. Replace drive.

Phase VW Short 42

Phase UW Short 43

Port 1-5 DPI Loss 81- 
85

➁ DPI port stopped communicating.
A SCANport device was 
connected to a drive operating 
DPI devices at 500k baud.

1. If adapter was not intentionally 
disconnected, check wiring to the 
port. Replace wiring, port 
expander, adapters, Main Control 
Board or complete drive as 
required.

2. Check HIM connection.
3. If an adapter was intentionally 

disconnected and the [Logic 
Mask] bit for that adapter is set to 
“1”, this fault will occur. To disable 
this fault, set the [Logic Mask] bit 
for the adapter to “0.”

Port 1-5 Adapter 71- 
75

The communications card has a 
fault.

1. Check DPI device event queue 
and corresponding fault 
information for the device.

Power Loss 3 ➀ 
➂

DC bus voltage remained below 
85% of nominal for longer than 
[Power Loss Time]. Enable/
Disable with [Fault Config 1] on 
page 3-42.

Monitor the incoming AC line for low 
voltage or line power interruption.

Fault No
.

Ty
pe

(1
)

Description Action
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4-8 Troubleshooting

Power Unit 70 One or more of the output 
transistors were operating in the 
active region instead of 
desaturation. This can be caused 
by excessive transistor current or 
insufficient base drive voltage.

1. Check for damaged output 
transistors.

2. Replace drive.

Pulse In Loss 92 Z Channel is selected as a pulse 
input and no signal is present. 

1. Check wiring.
2. Replace pulse generator.

Pwr Brd Chksum1 104 The checksum read from the 
EEPROM does not match the 
checksum calculated from the 
EEPROM data.

Clear the fault or cycle power to the 
drive.

Pwr Brd Chksum2 105 ➁ The checksum read from the 
board does not match the 
checksum calculated.

1. Cycle power to the drive.
2. If problem persists, replace drive.

Replaced MCB-PB 107 ➁ Main Control Board was replaced 
and parameters were not 
programmed.

1. Restore defaults.
2. Reprogram parameters.

See Manual 28 Encoderless TorqProve has been 
enabled but user has not read and 
understood application concerns 
of encoderless operation. 

1. Read the “Attention” on page C-5 
relating to the use of TorqProve 
with no encoder. 

Shear Pin 63 ➂ Programmed [Current Lmt Val] 
has been exceeded. Enable/
Disable with [Fault Config 1] on 
page 3-42.

Check load requirements and 
[Current Lmt Val] setting.

Software Fault 88 Microprocessor handshake error. Replace Main Control Board.
Software Fault 89 Microprocessor handshake error. Replace Main Control Board.
SW OverCurrent 36 ➀ Drive output current has 

exceeded the 1ms current rating. 
This rating is greater than the 3 
second current rating and less 
than the hardware overcurrent 
fault level. It is typically 200- 250% 
of the drive continuous rating

Check for excess load, improper DC 
boost setting. DC brake volts set too 
high.

TorqPrv Spd Band 20 Difference between [Commanded 
Speed] and [Encoder Speed] has 
exceeded the level set in [Spd 
Dev Band] for a time period 
greater than [Spd Band Integrat].

1. Check wiring between drive and 
motor.

2. Check release of mechanical 
brake.

Trnsistr OvrTemp 9 ➀ Output transistors have exceeded 
their maximum operating 
temperature.

1. Verify that maximum ambient 
temperature has not been 
exceeded.

2. Check fan.
3. Check for excess load.

Fault No
.

Ty
pe

(1
)

Description Action
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Troubleshooting 4-9

Table 4.B   Fault Cross Reference

Alarms are automatically cleared when the condition that caused the 
alarm is no longer present.

UnderVoltage 4 ➀ 
➂

DC bus voltage fell below the 
minimum value of 407V DC at 
400/480V input or 204V DC at 
200/240V input. Enable/Disable 
with [Fault Config 1] (page 3-42).

Monitor the incoming AC line for low 
voltage or power interruption.

UserSet1 Chksum 101 ➁ The checksum read from the user 
set does not match the checksum 
calculated.

Re-save user set.

UserSet2 Chksum 102 ➁
UserSet3 Chksum 103 ➁

(1) See page 4-1 for a description of fault types.

Fault No
.

Ty
pe

(1
)

Description Action

No.(1) Fault No. (1) Fault No. (1) Fault
2 Auxiliary Input 38 Phase U to Grnd 81- 85 Port 1-5 DPI Loss
3 Power Loss 39 Phase V to Grnd 87 IXo VoltageRange
4 UnderVoltage 40 Phase W to Grnd 88 Software Fault
5 OverVoltage 41 Phase UV Short 89 Software Fault
7 Motor Overload 42 Phase VW Short 90 Encoder Quad Err
8 Heatsink OvrTemp 43 Phase UW Short 91 Encoder Loss
9 Trnsistr OvrTemp 48 Params Defaulted 92 Pulse In Loss
12 HW OverCurrent 49 Drive Powerup 93 Hardware Fault
13 Ground Fault 51 Flt QueueCleared 100 Parameter Chksum
15 Load Loss 52 Faults Cleared 101-103 UserSet Chksum
16 Motor Thermistor 55 Cntl Bd Overtemp 104 Pwr Brd Chksum1
17 Input Phase Loss 63 Shear Pin 105 Pwr Brd Chksum2
20 TorqPrv Spd Band 64 Drive OverLoad 106 Incompat MCB-PB
21 Output PhaseLoss 69 DB Resistance 107 Replaced MCB-PB
24 Decel Inhibit 70 Power Unit 108 Anlg Cal Chksum
25 OverSpeed Limit 71- 75 Port 1-5 Adapter 120 I/O Mismatch
28 See Manual 77 IR Volts Range 121 I/O Comm Loss
29 Analog In Loss 78 FluxAmpsRef Rang 122 I/O Failure
33 Auto Rstrt Tries 79 Excessive Load 130 Hardware Fault
36 SW OverCurrent 80 AutoTune Aborted 131 Hardware Fault

(1) Fault numbers not listed are reserved for future use.

Clearing Alarms
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4-10 Troubleshooting

Table 4.C   Alarm Descriptions and Actions

Alarm Descriptions

Alarm No
.

Ty
pe

(1
)

Description
AdjVoltRef 
Cflct

33 ➀ Invalid adjustable voltage reference selection conflict.

Analog In 
Loss

5 ➀ An analog input is configured for “Alarm” on signal loss and signal loss has 
occurred.

Bipolar 
Conflict

20 ➁ Parameter 190 [Direction Mode] is set to “Bipolar” or “Reverse Dis” and one 
or more of the following digital input functions is configured: “Fwd/Reverse,” 
“Run Forward,” “Run Reverse,” “Jog Forward” or “Jog Reverse.”

Brake Slipped 32 ➁ Encoder movement has exceeded the level in [BrkSlipCount] after the brake 
was set.

Decel Inhibt 10 ➀ Drive is being inhibited from decelerating.

Dig In 
ConflictA

17 ➁ Digital input functions are in conflict. Combinations marked with a “ ” will 
cause an alarm.

Dig In 
ConflictB

18 ➁ A digital Start input has been configured without a Stop input or other 
functions are in conflict. Combinations that conflict are marked with a “ ” 
and will cause an alarm.

Dig In 
ConflictC

19 ➁ More than one physical input has been configured to the same input function. 
Multiple configurations are not allowed for the following input functions.
Forward/Reverse Run Reverse Bus Regulation Mode B
Speed Select 1 Jog Forward Acc2 / Dec2
Speed Select 2 Jog Reverse Accel 2
Speed Select 3 Run Decel 2
Run Forward Stop Mode B

Acc2/Dec2 Accel 2 Decel 2 Jog 1/2 Jog Fwd Jog Rev Fwd/Rev
Acc2/Dec2

Accel 2

Decel 2

Jog 1/2

Jog Fwd

Jog Rev

Fwd/Rev

Start
Stop-
CF Run Run Fwd Run Rev

Jog 
1/2 Jog Fwd Jog Rev

Fwd/
Rev

Start

Stop-CF

Run

Run Fwd

Run Rev

Jog 1/2

Jog Fwd

Jog Rev

Fwd/Rev

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 554 of 3168



Troubleshooting 4-11

Drive OL 
Level 1

8 ➀ The calculated IGBT temperature requires a reduction in PWM frequency. If 
[Drive OL Mode] is disabled and the load is not reduced, an overload fault will 
eventually occur.

Drive OL 
Level 2

9 ➀ The calculated IGBT temperature requires a reduction in Current Limit. If 
[Drive OL Mode] is disabled and the load is not reduced, an overload fault will 
eventually occur.

FluxAmpsRef 
Rang

26 ➁ The calculated or measured Flux Amps value is not within the expected 
range. Verify motor data and rerun motor tests.

Ground Warn 15 ➀ Ground current has exceeded the level set in [Gnd Warn Level].

Home Not Set 34 ➀ Configurable alarm set in parameter 259, bit 17. When set to “1,” this alarm is 
displayed when any of the following occur:

parameter 88 is set to “7” (Pos/Spd Prof)
on power up and parameter 88 = “7”
recall user sets and parameter 88 = “7”

Alarm is cleared when:
setting parameter 88 to a value other than “7”
reset defaults
parameter 259, bit 17 is cleared
a digital input is configured as “Set Home” and input is True
parameter 705, bit 9 is “Enabled”
parameter 700, bit 13 (At Home) is “Enabled” - position regulator will set 
this bit if device is “home”

In Phase 
Loss

13 ➀ The DC bus ripple has exceeded the level in [Phase Loss Level].

IntDBRes 
OvrHeat

6 ➀ The drive has temporarily disabled the DB regulator because the resistor 
temperature has exceeded a predetermined value.

IR Volts 
Range

25 ➁ The drive auto tuning default is “Calculate” and the value calculated for IR 
Drop Volts is not in the range of acceptable values. This alarm should clear 
when all motor nameplate data is properly entered.

Ixo Vlt Rang 28 ➁ Motor leakage inductance is out of range.

Load Loss 14 Output torque current is below [Load Loss Level] for a time period greater 
than [Load Loss time].

MaxFreq 
Conflict

23 ➁ The sum of [Maximum Speed] and [Overspeed Limit] exceeds [Maximum 
Freq]. Raise [Maximum Freq] or lower [Maximum Speed] and/or [Overspeed 
Limit] so that the sum is less than or equal to [Maximum Freq].

Motor 
Thermistor

12 The value at the thermistor terminals has been exceeded.

Motor Type 
Cflct

21 ➁ [Motor Type] has been set to “Synchr Reluc” or “Synchr PM” and one or more 
of the following exist:

[Torque Perf Mode] = “Sensrls Vect,” “SV Economize” or “Fan/Pmp V/Hz.”
[Flux Up Time] is greater than 0.0 Secs.
[Speed Mode] is set to “Slip Comp.”
[Autotune] = “Static Tune” or “Rotate Tune.”

NP Hz 
Conflict

22 ➁ Fan/pump mode is selected in [Torq Perf Mode] and the ratio of [Motor NP 
Hertz] to [Maximum Freq] is greater than 26.

PI Config 
Conflict

52 ➁ Check [PI Configuration], both “AdjVoltTrim” & “Torque Trim” are selected.

Alarm No
.

Ty
pe

(1
)

Description
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4-12 Troubleshooting

Power Loss 3 ➀ Drive has sensed a power line loss.

Precharge 
Active

1 ➀ Drive is in the initial DC bus precharge state.

Prof Step 
Cflct

50 ➁ An error is detected in trend step(s).
Set if Sleep Mode is enabled.
Set if:
any profile step uses “Encoder Incr” and/or “Enc Absolute” 
and
[Motor Cntl Sel], parameter 53 is not set to “FVC Vector” 
and
[Feedback Select], parameter 80 is not set to “Encoder” or “Simulator”
and
[Speed/Torque Mod], parameter 88 = “7” (Pos/Spd Prof).
a Step Type is configured for “Dig Input” and the Step Value is greater 
than 6, less than –6, or zero
or 
the digital input selected with [Digital Inx Sel] is not set to “57, Prof Input.”
Cleared if none of the above occur.

PTC Conflict 31 ➁ PTC is enabled for Analog In 1, which is configured as a 0-20 mA current 
source in [Anlg In Config].

Sleep Config 29 ➁ Sleep/Wake configuration error. With [Sleep-Wake Mode] = “Direct,” possible 
causes include: drive is stopped and [Wake Level] < [Sleep Level]. “Stop=CF,” 
“Run,” “Run Forward,” or “Run Reverse.” is not configured in [Digital Inx Sel].

Speed Ref 
Cflct

27 ➁ [Speed Ref x Sel] or [PI Reference Sel] is set to “Reserved”.

Start At 
PowerUp

4 ➀ [Start At PowerUp] is enabled. Drive may start at any time within 10 seconds 
of drive powerup.

TB Man Ref 
Cflct

30 ➁ Occurs when:
“Auto/Manual” is selected (default) for [Digital In3 Sel], parameter 363
and 
[TB Man Ref Sel], parameter 96 has been reprogrammed.

No other use for the selected analog input may be programmed. 

Example: If [TB Man Ref Sel] is reprogrammed to “Analog In 2,” all of the 
factory default uses for “Analog In 2” must be reprogramed (such as 
parameters 90, 117, 128 and 179). See also Auto/Manual Examples on 
page 1-22.

To correct:
Verify/reprogram the parameters that reference an analog input
or
Reprogram [Digital In3] to another function or “Unused.”

TorqProve 
Cflct

49 ➁ When [TorqProve Cnfg] is enabled, [Motor Cntl Sel], [Feedback Select] and 
[Motor Fdbk Type] must be properly set (refer to page C-7).

UnderVoltage 2 ➀ The bus voltage has dropped below a predetermined value.

VHz Neg Slope 24 ➁ [Torq Perf Mode] = “Custom V/Hz” & the V/Hz slope is negative.

Waking 11 ➀ The Wake timer is counting toward a value that will start the drive.

(1) See page 4-1 for a description of alarm types.

Alarm No
.

Ty
pe

(1
)

Description
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Troubleshooting 4-13

Table 4.D   Alarm Cross Reference

Drive does not Start from Start or Run Inputs wired to the terminal block.

No. (1) Alarm No. (1) Alarm No. (1) Alarm
1 Precharge Active 14 Load Loss 27 Speed Ref Cflct
2 UnderVoltage 15 Ground Warn 28 Ixo Vlt Rang
3 Power Loss 17 Dig In ConflictA 29 Sleep Config
4 Start At PowerUp 18 Dig In ConflictB 30 TB Man Ref Cflct
5 Analog in Loss 19 Dig In ConflictC 31 PTC Conflict
6 IntDBRes OvrHeat 20 Bipolar Conflict 32 Brake Slipped
8 Drive OL Level 1 21 Motor Type Cflct 33 AdjVoltRef Cflct
9 Drive OL Level 2 22 NP Hz Conflict 34 Home Not Set
10 Decel Inhibt 23 MaxFreq Conflict 49 Torq Prove Cflct
11 Waking 24 VHz Neg Slope 50 Prof Step Cflct
12 Motor Thermistor 25 IR Volts Range 52 PI Config Conflict
13 In Phase Loss 26 FluxAmpsRef Rang

(1) Alarm numbers not listed are reserved for future use.

Common Symptoms and Corrective Actions

Cause(s) Indication Corrective Action
Drive is Faulted Flashing red 

status light
Clear fault.

Press Stop
Cycle power
Set [Fault Clear] to 1 (See 
page 3-42)
“Clear Faults” on the HIM 
Diagnostic menu.

Incorrect input wiring. See pages 1-19 & 
1-20 for wiring examples.

2 wire control requires Run, Run 
Forward, Run Reverse or Jog input. 
3 wire control requires Start and Stop 
inputs.
Jumper from terminal 25 to 26 is 
required.

None Wire inputs correctly and/or install 
jumper.

Incorrect digital input programming.
Mutually exclusive choices have been 
made (i.e., Jog and Jog Forward).
2 wire and 3 wire programming may be 
conflicting.
Exclusive functions (i.e, direction control) 
may have multiple inputs configured.
Stop is factory default and is not wired.

None Program [Digital Inx Sel] for correct 
inputs. (See page 3-55)
Start or Run programming may be 
missing.

Flashing yellow 
status light and 
“DigIn CflctB” 
indication on 
LCD HIM.
[Drive Status 2] 
shows type 2 
alarm(s).

Program [Digital Inx Sel] to resolve 
conflicts. (See page 3-55)
Remove multiple selections for the 
same function.
Install stop button to apply a signal at 
stop terminal.
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4-14 Troubleshooting

Drive does not Start from HIM.

Drive does not respond to changes in speed command.

Motor and/or drive will not accelerate to commanded speed.

Motor operation is unstable.

Cause(s) Indication Corrective Action
Drive is programmed for 2 wire 
control. HIM Start button is 
disabled for 2 wire control.

None If 2 wire control is required, no action needed. 
See [Save HIM Ref] on page 3-34.
If 3 wire control is required, program [Digital 
Inx Sel] for correct inputs. (See page 3-55)

Cause(s) Indication Corrective Action
No value is coming from the source 
of the command.

LCD HIM Status 
Line indicates 
“At Speed” and 
output is 0 Hz.

1. If the source is an analog input, check 
wiring and use a meter to check for 
presence of signal.

2. Check [Commanded Speed] for correct 
source. (See page 3-7)

Incorrect reference source has 
been programmed.

None 3. Check [Speed Ref Source] for the source of 
the speed reference. (See page 3-39)

4. Reprogram [Speed Ref A Sel] for correct 
source. (See page 3-19)

Incorrect Reference source is 
being selected via remote device or 
digital inputs.

None 5. Check [Drive Status 1], page 3-37, bits 12 
and 13 for unexpected source selections. 

6. Check [Dig In Status], page 3-40 to see if 
inputs are selecting an alternate source.

7. Reprogram digital inputs to correct “Speed 
Sel x” option. (See page 3-55)

Cause(s) Indication Corrective Action
Acceleration time is excessive. None Reprogram [Accel Time x]. (See page 3-26)
Excess load or short acceleration 
times force the drive into current 
limit, slowing or stopping 
acceleration.

None Check [Drive Status 2], bit 10 to see if the drive 
is in Current Limit. (See page 3-37)
Remove excess load or reprogram [Accel 
Time x].(See page 3-26)

Speed command source or value is 
not as expected.

None Check for the proper Speed Command using 
Steps 1 through 7 above.

Programming is preventing the 
drive output from exceeding limiting 
values.

None Check [Maximum Speed] (See page 3-17) and 
[Maximum Freq] (See page 3-10) to assure 
that speed is not limited by programming.

Cause(s) Indication Corrective Action
Motor data was incorrectly entered 
or Autotune was not performed.

None 1. Correctly enter motor nameplate data.
2. Perform “Static” or “Rotate” Autotune 

procedure. (Param #061, page 3-12)
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Troubleshooting 4-15

Drive will not reverse motor direction.

Stopping the drive results in a Decel Inhibit fault.

Cause(s) Indication Corrective Action
Digital input is not selected for 
reversing control.

None Check [Digital Inx Sel], page 3-55. Choose 
correct input and program for reversing mode.

Digital input is incorrectly wired. None Check input wiring. (See page 1-15)
Direction mode parameter is 
incorrectly programmed.

None Reprogram [Direction Mode], page 3-33 for 
analog “Bipolar” or digital “Unipolar” control. 

Motor wiring is improperly phased 
for reverse.

None Switch two motor leads.

A bipolar analog speed command 
input is incorrectly wired or signal is 
absent.

None 1. Use meter to check that an analog input 
voltage is present.

2. Check wiring. (See page 1-15)
Positive voltage commands forward direction. 
Negative voltage commands reverse direction.

Cause(s) Indication Corrective Action
The bus regulation feature is 
enabled and is halting deceleration 
due to excessive bus voltage. 
Excess bus voltage is normally due 
to excessive regenerated energy or 
unstable AC line input voltages.
Internal timer has halted drive 
operation.

Decel Inhibit fault 
screen.
LCD Status Line 
indicates 
“Faulted”.

1. See Attention statement on page P-4.
2. Reprogram parameters 161/162 to 

eliminate any “Adjust Freq” selection.
3. Disable bus regulation (parameters 161 & 

162) and add a dynamic brake.
4. Correct AC input line instability or add an 

isolation transformer.
5. Reset drive.
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4-16 Troubleshooting

Select testpoint with [Testpoint x Sel], parameters 234/236. Values can 
be viewed with [Testpoint x Data], parameters 235/237.

Testpoint Codes and Functions

No.(1)

(1) Enter in [Testpoint x Sel].

Description Units
Values
Minimum Maximum Default

01 DPI Error Status 1 0 255 0
02 Heatsink Temp 0.1 degC –100.0 100.0 0
03 Active Cur Limit 1 0 32767 0
04 Active PWM Freq 1 Hz 2 10 4
05 Life MegaWatt Hr(2)

(2) Use the equation below to calculate total Lifetime MegaWatt Hours.

0.0001 MWh 0 214748.3647 0
06 Life Run Time 0.0001 Hrs 0 214748.3647 0
07 Life Pwr Up Time 0.0001 Hrs 0 214748.3647 0
08 Life Pwr Cycles 1 0 4294967295 0
09 Life MW-HR Fract(2) 1 0 4294967295 0
10 MW-HR Frac Unit (2) 1 0 4294967295 0
11 MCB Life Time 0.0001 Hrs 0 214748.3647 0
12 Raw Analog In 1 1 0 0
13 Raw Analog In 2 1 0 0
16 CS Msg Rx Cnt 1 0 65535 0
17 CS Msg Tx Cnt 1 0 65535 0
18 CS Timeout Cnt 1 0 255 0
19 CS Msg Bad Cnt 1 0 255 0
22 PC Msg Rx Cnt 1 0 65535 0
23 PC Msg Tx Cnt 1 0 65535 0
24-29 PC1-6 Timeout Cnt 1 0 255 0
30 CAN BusOff Cnt 1 0 65535 0
31 No. of Analog Inputs 1 0 x 0
32 Raw Temperature 1 0 65535 0
33 MTO Norm Mtr Amp 0.1 Amps 0 65535 0
34 DTO-Cmd Frequency 1 0 420 0
35 DTO-Cmd Cur Lim 0.1 0 0
36 DTO-Cmd DC Hold 1 0 32767 0
37 Control Bd Temp 0.1 0.0 60.0 0.0

Value of Code 9
Value of Code 10
--------------------------------- 0.1 Value of Code 5+ Total Lifetime MegaWatt Hours=

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 560 of 3168



Appendix A

Supplemental Drive Information

For information on . . See page . .
Specifications A-1
Communication Configurations A-5
Output Devices A-8
Drive, Fuse & Circuit Breaker Ratings A-8
Dimensions A-17
Frame Cross Reference A-31

Specifications

Category Specification
Agency 
Certification

Listed to UL508C and CAN/CSA-C2.2 No. 14-M91.

Marked for all applicable European Directives(1)

EMC Directive (89/336/EEC)
EN 61800-3 Adjustable Speed electrical power drive systems

Low Voltage Directive (73/23/EEC)
EN 50178 Electronic Equipment for use in Power Installations

Certified to AS/NZS, 1997 Group 1, Class A.

Certified to ATEX directive 94/9/EC. Group II Category (2) GD Applications with 
ATEX Approved Motors.

The drive is also designed to meet the following specifications:
NFPA 70 - US National Electrical Code
NEMA ICS 3.1 - Safety standards for Construction and Guide for Selection, Installation and

Operation of Adjustable Speed Drive Systems.
IEC 146 - International Electrical Code.
CMAA Specification #70 (Crane Manufacturers of America Association)

(1) Applied noise impulses may be counted in addition to the standard pulse train causing erroneously 
high [Pulse Freq] readings.

Category Specification
Protection Drive 200-

208V
240V 380/

400V
480V 600V

Frames 0-4
600/690V
Frames 5-6

AC Input Overvoltage Trip: 285VAC 285VAC 570VAC 570VAC 716VAC 818VAC
AC Input Undervoltage Trip: 120VAC 138VAC 233VAC 280VAC 345VAC 345VAC
Bus Overvoltage Trip: 405VDC 405VDC 810VDC 810VDC 1013VDC 1162VAC
Bus Undervoltage Shutoff/
Fault:

153VDC 153VDC 305VDC 305VDC 381VDC 437VAC

Nominal Bus Voltage: 281VDC 324VDC 540VDC 648VDC 810VDC 932VAC

Uc USL®

N223

II (2) G D
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A-2 Supplemental Drive Information

Protection
(continued)

All Drives
Heat Sink Thermistor: Monitored by microprocessor overtemp trip
Drive Overcurrent Trip
Software Overcurrent Trip:
Hardware Overcurrent Trip:

200% of rated current (typical)
220-300% of rated current (dependent on drive rating)

Line transients: up to 6000 volts peak per IEEE C62.41-1991
Control Logic Noise 
Immunity:

Showering arc transients up to 1500V peak

Power Ride-Thru: 15 milliseconds at full load
Logic Control Ride-Thru: 0.5 seconds minimum, 2 seconds typical
Ground Fault Trip: Phase-to-ground on drive output
Short Circuit Trip: Phase-to-phase on drive output

Environment Altitude: 1000 m (3300 ft) max. without derating
Maximum Surrounding Air 
Temperature w/o Derating:

IP20, NEMA Type Open: 0 to 50 degrees C (32 to 122 degrees F), typical. See pages A-9 
through A-14 for exceptions.

Storage Temp. (all const.): –40 to 70 degrees C (–40 to 158 degrees F)
Atmosphere: Important: Drive must not be installed in an area where the ambient 

atmosphere contains volatile or corrosive gas, vapors or dust. If the 
drive is not going to be installed for a period of time, it must be stored in 
an area where it will not be exposed to a corrosive atmosphere.

Relative Humidity: 5 to 95% non-condensing
Shock: 15G peak for 11ms duration ( 1.0 ms)
Vibration: 0.152 mm (0.006 in.) displacement, 1G peak
Sound:

Frame
Fan 
Speed

Sound 
Level

Note: Sound pressure level is 
measured at 2 meters.

0 30 CFM 58 dB
1 30 CFM 59 dB
2 50 CFM 57 dB
3 120 CFM 61 dB
4 190 CFM 59 dB
5 200 CFM 71 dB
6 300 CFM 72 dB

Electrical Voltage Tolerance: See page C-40 for full power and operating range.
Frequency Tolerance: 47-63 Hz.
Input Phases: Three-phase input provides full rating for all drives. Single-phase 

operation provides 50% of rated current.
Displacement Power Factor: 0.98 across entire speed range.
Efficiency: 97.5% at rated amps, nominal line volts.
Max. Short Circuit Rating: 200,000 Amps symmetrical.
Actual Short Circuit Rating: Determined by AIC rating of installed fuse/circuit breaker.

Control Method: Sine coded PWM with programmable carrier frequency. Ratings apply 
to all drives (refer to the Derating Guidelines in the PowerFlex 
Reference Manual). The drive can be supplied as 6 pulse or 12 pulse 
in a configured package.

Carrier Frequency: 2, 4, 8 & 10 kHz. Drive rating based on 4 kHz (see pages A-9 through 
A-14 for exceptions).

Output Voltage Range: 0 to rated motor voltage 
Output Frequency Range: 0 to 420 Hz
Frequency Accuracy

Digital Input:
Analog Input:

Within 0.01% of set output frequency.
Within 0.4% of maximum output frequency.

Category Specification
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Supplemental Drive Information A-3

Control
(continued)

Frequency Control: Speed Regulation - w/Slip Compensation 
(Volts per Hertz Mode)

0.5% of base speed across 40:1
speed range

40:1 operating range
10 rad/sec bandwidth

Speed Regulation - w/Slip Compensation
(Sensorless Vector Mode)

0.5% of base speed across 80:1 
speed range

80:1 operating range
20 rad/sec bandwidth

Speed Regulation - w/Feedback
(Sensorless Vector Mode)

0.1% of base speed across 80:1 
speed range

80:1 operating range
20 rad/sec bandwidth

Speed Control: Speed Regulation - w/o Feedback
(Vector Control Mode)

0.1% of base speed across 120:1
speed range

120:1 operating range
50 rad/sec bandwidth

Speed Regulation - w/Feedback
(Vector Control Mode)

0.001% of base speed across 120:1
speed range

1000:1 operating range
250 rad/sec bandwidth

Torque Regulation: Torque Regulation - w/o Feedback
5%, 600 rad/sec bandwidth

Torque Regulation - w/Feedback
2%, 2500 rad/sec bandwidth

Selectable Motor Control: Sensorless Vector with full tuning. Standard V/Hz with full custom 
capability and Vector Control.

Stop Modes: Multiple programmable stop modes including - Ramp, Coast, 
DC-Brake, Ramp-to-Hold and S-curve.

Accel/Decel: Two independently programmable accel and decel times. Each time 
may be programmed from 0 - 3600 seconds in 0.1 second increments.

Intermittent Overload: 110% Overload capability for up to 1 minute
150% Overload capability for up to 3 seconds 

Current Limit Capability: Proactive Current Limit programmable from 20 to 160% of rated output 
current. Independently programmable proportional and integral gain.

Electronic Motor Overload 
Protection:

Class 10 protection with speed sensitive response. Investigated by 
U.L. to comply with N.E.C. Article 430. U.L. File E59272, volume 12.

Encoder Type: Incremental, dual channel
Supply: 12V, 250 mA. 12V, 10 mA minimum inputs isolated with differential 

transmitter, 250 kHz maximum.
Quadrature: 90  27 degrees at 25 degrees C.
Duty Cycle: 50%, +10%
Requirements: Encoders must be line driver type, quadrature (dual channel) or pulse 

(single channel), 8-15V DC output (3.5-6V DC when jumpers are in 5V 
position), single-ended or differential and capable of supplying a mini-
mum of 10 mA per channel. Maximum input frequency is 250 kHz.  The 
Encoder Interface Board accepts 12V DC square-wave with a mini-
mum high state voltage of 7.0V DC.  With the jumpers in the 5V posi-
tion, the encoder will accept a 5V DC square-wave with a minimum 
high state voltage of 3.1V DC.  In either jumper position, the maximum 
low state voltage is 0.4V DC.

Category Specification
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A-4 Supplemental Drive Information

IP20 (NEMA Type 1) Watts Loss (Rated Load, Speed & PWM) (1)

(1) Worst case condition including Vector Control board, HIM and Communication Module

Voltage ND HP External Watts Internal Watts Total Watts Loss
240V 0.5

1
2
3
5
7.5
10
15
20
25
30
40
50
60
75
100

9
22
38
57
97
134
192
276
354
602
780
860
1132
1296
1716
1837

37
39
39
41
82
74
77
92
82
96
96
107
138
200
277
418

46
61
77
98
179
208
269
368
436
698
876
967
1270
1496
1993
2255

480V 0.5
1
2
3
5
7.5
10
15
20
25
30
40
50
60
75
100
125
150
200

11
19
31
46
78
115
134
226
303
339
357
492
568
722
821
1130
1402
1711
1930

42
44
45
46
87
79
84
99
91
102
103
117
148
207
286
397
443
493
583

53
63
76
93
164
194
218
326
394
441
459
610
717
930
1107
1527
1845
2204
2513

600V 0.5
1
2
3
5
7.5
10
15
20
25
30
40
50
60
75
100
125
150

9
14
25
41
59
83
109
177
260
291
324
459
569
630
1053
1467
1400
1668

37
40
40
42
83
75
77
93
83
95
95
109
141
195
308
407
500
612

46
54
65
83
142
157
186
270
343
385
419
569
710
825
1361
1874
1900
2280
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Supplemental Drive Information A-5

IP54 (NEMA Type 12) Watts Loss

Typical Programmable Controller Configurations

Important: If block transfers are programmed to continuously write 
information to the drive, care must be taken to properly 
format the block transfer. If attribute 10 is selected for the 
block transfer, values will be written only to RAM and will 
not be saved by the drive. This is the preferred attribute for 
continuous transfers. If attribute 9 is selected, each program 
scan will complete a write to the drives non-volatile 
memory (EEprom). Since the EEprom has a fixed number 
of allowed writes, continuous block transfers will quickly 
damage the EEprom. Do Not assign attribute 9 to 
continuous block transfers. Refer to the individual 
communications adapter User Manual for additional 
details.

Voltage ND HP
External Watts 
(Heatsink) Internal Watts Total Watts Loss

480V 75
100
125
150
200

873
1237
1563
1874
2100

234
290
282
330
413

1107
1527
1845
2204
2513

600V 75
100
125
150

1091
1537
1584
1895

270
337
316
385

1361
1874
1900
2280

Communication Configurations
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A-6 Supplemental Drive Information

Logic Command/Status Words

Figure A.1   Logic Command Word

Logic Bits
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Command Description

x Stop(1) 0 = Not Stop
1 = Stop

x Start (1)(2) 0 = Not Start
1 = Start

x Jog 0 = Not Jog
1 = Jog

x Clear 
Faults

0 = Not Clear Faults
1 = Clear Faults

x x Direction 00 = No Command
01 = Forward Command
10 = Reverse Command
11 = Hold Present Direction 

x Local 
Control

0 = No Local Control
1 = Local Control

x MOP 
Increment

0 = Not Increment
1 = Increment

x x Accel Rate 00 = No Command
01 = Use Accel Time 1
10 = Use Accel Time 2
11 = Use Present Time

x x Decel Rate 00 = No Command
01 = Use Decel Time 1
10 = Use Decel Time 2 
11 = Use Present Time

x x x Reference 
Select (3)

000 = No Command
001 = Ref. 1 (Ref A Select)
010 = Ref. 2 (Ref B Select)
011 = Ref. 3 (Preset 3)
100 = Ref. 4 (Preset 4)
101 = Ref. 5 (Preset 5)
110 = Ref. 6 (Preset 6)
111 = Ref. 7 (Preset 7)

x MOP 
Decrement

0 = Not Decrement
1 = Decrement

(1) A “0 = Not Stop” condition (logic 0) must first be present before a “1 = Start” condition will 
start the drive. The Start command acts as a momentary Start command. A “1” will start the 
drive, but returning to “0” will not stop the drive.

(2) This Start will not function if a digital input (parameters 361-366) is programmed for 2-Wire 
Control (option 7, 8 or 9).

(3) This Reference Select will not function if a digital input (parameters 361-366) is programmed 
for “Speed Sel 1, 2 or 3” (option 15, 16 or 17). Note that Reference Selection is “Exclusive 
Ownership” see [Reference Owner] on page 3-49.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 566 of 3168



Supplemental Drive Information A-7

Figure A.2   Logic Status Word

Logic Bits
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Status Description

x Ready 0 = Not Ready
1 = Ready

x Active 0 = Not Active
1 = Active

x Command 
Direction

0 = Reverse
1 = Forward

x Actual 
Direction

0 = Reverse
1 = Forward

x Accel 0 = Not Accelerating
1 = Accelerating

x Decel 0 = Not Decelerating
1 = Decelerating

x Alarm 0 = No Alarm
1 = Alarm

x Fault 0 = No Fault
1 = Fault

x At Speed 0 = Not At Reference
1 = At Reference

x x x Local 
Control (1)

000 = Port 0 (TB)
001 = Port 1
010 = Port 2
011 = Port 3
100 = Port 4
101 = Port 5
110 = Reserved
111 = No Local

x x x x Reference 
Source

0000 = Ref A Auto
0001 = Ref B Auto
0010 = Preset 2 Auto
0011 = Preset 3 Auto
0100 = Preset 4 Auto
0101 = Preset 5 Auto
0110 = Preset 6 Auto
0111 = Preset 7 Auto
1000 = Term Blk Manual
1001 = DPI 1 Manual
1010 = DPI 2 Manual
1011 = DPI 3 Manual
1100 = DPI 4 Manual
1101 = DPI 5 Manual
1110 = Reserved
1111 = Jog Ref

(1) See “Owners” on page 3-47 for further information.
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A-8 Supplemental Drive Information

Common mode cores are internal to the drive. For information on output 
devices such as output contactors, cable terminators and output reactors 
refer to the PowerFlex Reference Manual.

The tables on the following pages provide drive ratings (including 
continuous, 1 minute and 3 second) and recommended AC line input 
fuse and circuit breaker information. Both types of short circuit 
protection are acceptable for UL and IEC requirements. Sizes listed are 
the recommended sizes based on 40 degree C and the U.S. N.E.C. Other 
country, state or local codes may require different ratings. 

Fusing

If fuses are chosen as the desired protection method, refer to the 
recommended types listed below. If available amp ratings do not match 
the tables provided, the closest fuse rating that exceeds the drive rating 
should be chosen.

IEC – BS88 (British Standard) Parts 1 & 2(1), EN60269-1, Parts 1 & 
2, type gG or equivalent should be used.

UL – UL Class CC, T, RK1 or J must be used.

Circuit Breakers

The “non-fuse” listings in the following tables include both circuit 
breakers (inverse time or instantaneous trip) and 140M Self-Protecting 
Motor Starters. If one of these is chosen as the desired protection 
method, the following requirements apply.

IEC and UL – Both types of devices are acceptable for IEC and UL 
installations.

Output Devices

Drive, Fuse & Circuit Breaker Ratings

(1) Typical designations include, but may not be limited to the following; Parts 1 & 2: AC, 
AD, BC, BD, CD, DD, ED, EFS, EF, FF, FG, GF, GG, GH.
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Supplem
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rive Inform
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A-9

Table A.A   208 Volt AC Input Protection Devices (See page A-14 for Notes)

Drive
Catalog
Number Fr

am
e HP

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min.(1) Max.(2) Min. (1) Max.(2) Max. (8) Max.(8) Available Catalog Numbers - 140 . . . (7)

208 Volt AC Input
20BB2P2 0 0.5 0.33 4 50 1.9 0.7 2.5 2.8 3.8 3 6 3 10 15 3 M-C2E-B25 M-D8E-B25 – –
20BB4P2 0 1 0.75 4 50 3.7 1.3 4.8 5.6 7.0 6 10 6 17.5 15 7 M-C2E-B63 M-D8E-B63 – –
20BB6P8 1 2 1.5 4 50 6.8 2.4 7.8 10.4 13.8 10 15 10 30 30 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BB9P6 1 3 2 4 50 9.5 3.4 11 12.1 17 12 20 12 40 40 15 M-C2E-C16 M-D8E-C16 M-F8E-C16 –
20BB015 1 5 3 4 50 15.7 5.7 17.5 19.3 26.3 20 35 20 70 70 30 M-C2E-C20 M-D8E-C20 M-F8E-C20 –
20BB022 1 7.5 5 4 50 23.0 8.3 25.3 27.8 38 30 50 30 100 100 30 M-C2E-C25 M-D8E-C25 M-F8E-C25 -CMN-2500
20BB028 2 10 7.5 4 50 29.6 10.7 32.2 38 50.6 40 70 40 125 125 50 – – M-F8E-C32 -CMN-4000
20BB042 3 15 10 4 50 44.5 16.0 48.3 53.1 72.5 60 100 60 175 175 70 – – M-F8E-C45 -CMN-6300
20BB052 3 20 15 4 50 51.5 17.1 56 64 86 80 125 80 200 200 100 – – – -CMN-6300
20BB070 4 25 20 4 50 72 25.9 78.2 93 124 90 175 90 300 300 100 – – – -CMN-9000
20BB080 4 30 25 4 50 84.7 30.5 92 117 156 110 200 110 350 350 150 – – – -CMN-9000
20BB104 5 40 – 4 50 113 40.7 120 132 175 150 250 150 475 350 150 – – – –

– 30 4 50 84.7 30.5 92 138 175 125 200 125 350 300 150 – – – -CMN-9000
20BB130 5 50 – 4 50 141 44.1 130 143 175 175 275 175 500 375 250 – – – –

– 40 4 50 113 35.3 104 156 175 125 225 125 400 300 150 – – – –
20BB154 6 60 – 4 50 167 60.1 177 195 266 225 350 225 500 500 250 – – – –

– 50 4 50 141 50.9 150 225 300 200 300 200 500 450 250 – – – –
20BB192 6 75 – 4 50 208 75.0 221 243 308 300 450 300 600 600 400 – – – –

– 60 4 50 167 60.1 177 266 308 225 350 225 500 500 250 – – – –
20BB260 6 100 – 2 45 255 91.9 260 286 390 250 450 250 600 600 400 – – – –

– 75 2 50 199 71.7 205 305 410 350 550 350 750 750 400 – – – –
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Table A.B   240 Volt AC Input Protection Devices (See page A-14 for Notes)

Drive
Catalog
Number Fr

am
e HP

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min.(1) Max.(2) Min. (1) Max.(2) Max.(8) Max.(8) Available Catalog Numbers - 140 . . . (7)

240 Volt AC Input
20BB2P2 0 0.5 0.33 4 50 1.7 0.7 2.2 2.4 3.3 3 6 3 10 15 3 M-C2E-B25 M-D8E-B25 – –
20BB4P2 0 1 0.75 4 50 3.3 1.4 4.2 4.8 6.4 5 8 5 15 15 7 M-C2E-B63 M-D8E-B63 – –
20BB6P8 1 2 1.5 4 50 5.9 2.4 6.8 9 12 10 15 10 25 25 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BB9P6 1 3 2 4 50 8.3 3.4 9.6 10.6 14.4 12 20 12 35 35 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BB015 1 5 3 4 50 13.7 5.7 15.3 16.8 23 20 30 20 60 60 30 M-C2E-C16 M-D8E-C16 M-F8E-C16 –
20BB022 1 7.5 5 4 50 19.9 8.3 22 24.2 33 25 50 25 80 80 30 M-C2E-C25 M-D8E-C25 M-F8E-C25 -CMN-2500
20BB028 2 10 7.5 4 50 25.7 10.7 28 33 44 35 60 35 100 100 50 – – M-F8E-C32 -CMN-4000
20BB042 3 15 10 4 50 38.5 16.0 42 46.2 63 50 90 50 150 150 50 – – M-F8E-C45 -CMN-6300
20BB052 3 20 15 4 50 47.7 19.8 52 63 80 60 100 60 200 200 100 – – – -CMN-6300
20BB070 4 25 20 4 50 64.2 26.7 70 78 105 90 150 90 275 275 100 – – – -CMN-9000
20BB080 4 30 25 4 50 73.2 30.5 80 105 140 100 180 100 300 300 100 – – – -CMN-9000
20BB104 5 40 – 4 50 98 40.6 104 115 175 125 225 125 400 300 150 – – – –

– 30 4 50 73 30.5 80 120 160 100 175 100 300 300 100 – – – -CMN-9000
20BB130 5 50 – 4 50 122 50.7 130 143 175 175 275 175 500 375 250 – – – –

– 40 4 50 98 40.6 104 156 175 125 225 125 400 300 150 – – – –
20BB154 6 60 – 4 50 145 60.1 154 169 231 200 300 200 600 450 250 – – – –

– 50 4 50 122 50.7 130 195 260 175 275 175 500 375 250 – – – –
20BB192 6 75 – 4 50 180 74.9 192 211 288 225 400 225 600 575 250 – – – –

– 60 4 50 145 60.1 154 231 308 200 300 200 600 450 250 – – – –
20BB260 6 100 – 2 45 233 96.7 260 286 390 250 450 250 600 600 400 – – – –

– 75 2 50 169 70.1 205 305 410 350 550 350 750 750 400 – – – –
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Table A.C   400 Volt AC Input Protection Devices (See page A-14 for Notes)

Drive
Catalog
Number Fr

am
e kW

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min. (1) Max.(2) Min. (1) Max. (2) Max.(8) Max.(8) Available Catalog Numbers - 140 . . . (7)

400 Volt AC Input
20BC1P3 0 0.37 0.25 4 50 1.1 0.77 1.3 1.4 1.9 3 3 3 6 15 3 M-C2E-B16  –  –  –
20BC2P1 0 0.75 0.55 4 50 1.8 1.3 2.1 2.4 3.2 3 6 3 8 15 3 M-C2E-B25 M-D8E-B25  –  –
20BC3P5 0 1.5 0.75 4 50 3.2 2.2 3.5 4.5 6.0 6 7 6 12 15 7 M-C2E-B40 M-D8E-B40  –  –
20BC5P0 0 2.2 1.5 4 50 4.6 3.2 5.0 5.5 7.5 6 10 6 20 20 7 M-C2E-B63 M-D8E-B63  –  –
20BC8P7 0 4 2.2 4 50 7.9 5.5 8.7 9.9 13.2 15 17.5 15 30 30 15 M-C2E-C10 M-D8E-C10 M-F8E-C10  –
20BC011 0 5.5 4 4 50 10.8 7.5 11.5 13 17.4 15 25 15 45 45 15 M-C2E-C16 M-D8E-C16 M-F8E-C16  –
20BC015 1 7.5 5.5 4 50 14.4 10.0 15.4 17.2 23.1 20 30 20 60 60 20 M-C2E-C20 M-D8E-C20 M-F8E-C20  –
20BC022 1 11 7.5 4 50 20.6 14.3 22 24.2 33 30 45 30 80 80 30 M-C2E-C25 M-D8E-C25 M-F8E-C25  –
20BC030 2 15 11 4 50 28.4 19.7 30 33 45 35 60 35 120 120 50  –  – M-F8E-C32  –
20BC037 2 18.5 15 4 50 35.0 24.3 37 45 60 45 80 45 125 125 50  –  – M-F8E-C45  –
20BC043 3 22 18.5 4 50 40.7 28.2 43 56 74 60 90 60 150 150 60  –  –  –  –
20BC056 3 30 22 4 50 53 36.7 56 64 86 70 125 70 200 200 100  –  –  –  –
20BC072 3 37 30 4 50 68.9 47.8 72 84 112 90 150 90 250 250 100  –  –  –  –
20BC085 4 45 – 4 45 81.4 56.4 85 94 128 110 200 110 300 300 150  –  –  –  –

– 37 4 45 68.9 47.8 72 108 144 90 175 90 275 300 100  –  –  –  –
20BC105 5 55 – 4 50(9) 100.5 69.6 105 116 158 125 225 125 400 300 150  –  –  –  –

– 45 4 50(9) 81.4 56.4 85 128 170 110 175 110 300 300 150  –  –  –  –
20BC125 5 55 – 4 50(9) 121.1 83.9 125 138 163 150 275 150 500 375 250  –  –  –  –

– 45 4 50(9) 91.9 63.7 96 144 168 125 200 125 375 375 150  –  –  –  –
20BC140 5 75 – 4 40(9) 136 93.9 140 154 190 200 300 200 400 400 250  –  –  –  –

– 55 4 40(9) 101 69.6 105 157 190 150 225 150 300 300 150  –  –  –  –
20BC170 6 90 – 4 50(9) 164 126 170 187 255 250 375 250 600 500 250  –  –  –  –

– 75 4 50(9) 136 103 140 210 280 200 300 200 550 400 250  –  –  –  –
20BC205 6 110 – 4 40(9) 199 148 205 220 289 250 450 250 600 600 400  –  –  –  –

– 90 4 40(9) 164 126 170 255 313 250 375 250 600 500 250  –  –  –  –
20BC260 6 132 – 2 45(9) 255 177 260 286 390 350 550 350 750 750 400  –  –  –  –

– 110 2 50(9) 199 138 205 308 410 250 450 250 600 600 400  –  –  –  –
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Table A.D   480 Volt AC Input Protection Devices (See page A-14 for Notes)

Drive
Catalog
Number Fr

am
e HP

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min.(1) Max.(2) Min. (1) Max.(2) Max. (8) Max.(8) Available Catalog Numbers - 140 . . . (7)

480 Volt AC Input
20BD1P1 0 0.5 0.33 4 50 0.9 0.7 1.1 1.2 1.6 3 3 3 6 15 3 M-C2E-B16  –  –  –
20BD2P1 0 1 0.75 4 50 1.6 1.4 2.1 2.4 3.2 3 6 3 8 15 3 M-C2E-B25  –  –  –
20BD3P4 0 2 1.5 4 50 2.6 2.2 3.4 4.5 6.0 4 8 4 12 15 7 M-C2E-B40 M-D8E-B40  –  –
20BD5P0 0 3 2 4 50 3.9 3.2 5.0 5.5 7.5 6 10 6 20 20 7 M-C2E-B63 M-D8E-B63  –  –
20BD8P0 0 5 3 4 50 6.9 5.7 8.0 8.8 12 10 15 10 30 30 15 M-C2E-C10 M-D8E-C10 M-F8E-C10  –
20BD011 0 7.5 5 4 50 9.5 7.9 11 12.1 16.5 15 20 15 40 40 15 M-C2E-C16 M-D8E-C16 M-F8E-C16  –
20BD014 1 10 7.5 4 50 12.5 10.4 14 16.5 22 17.5 30 17.5 50 50 20 M-C2E-C16 M-D8E-C16 M-F8E-C16  –
20BD022 1 15 10 4 50 19.9 16.6 22 24.2 33 25 50 25 80 80 30 M-C2E-C25 M-D8E-C25 M-F8E-C25 -CMN-2500
20BD027 2 20 15 4 50 24.8 20.6 27 33 44 35 60 35 100 100 50  –  – M-F8E-C32 -CMN-4000
20BD034 2 25 20 4 50 31.2 25.9 34 40.5 54 40 70 40 125 125 50  –  – M-F8E-C45 -CMN-4000
20BD040 3 30 25 4 50 36.7 30.5 40 51 68 50 90 50 150 150 50  –  – M-F8E-C45 -CMN-4000
20BD052 3 40 30 4 50 47.7 39.7 52 60 80 60 110 60 200 200 70  –  –  – -CMN-6300
20BD065 3 50 40 4 50 59.6 49.6 65 78 104 80 125 80 250 250 100  –  –  – -CMN-9000
20BD077 4 60 – 4 50 72.3 60.1 77 85 116 100 170 100 300 300 100  –  –  – -CMN-9000

– 50 4 50 59.6 49.6 65 98 130 80 125 80 250 250 100  –  –  – -CMN-9000
20BD096 5 75 – 4 50(9) 90.1 74.9 96 106 144 125 200 125 350 350 125  –  –  –  –

– 60 4 50(9) 72.3 60.1 77 116 154 100 170 100 300 300 100  –  –  – -CMN-9000
20BD125 5 100 – 4 50(9) 117 97.6 125 138 163 150 250 150 500 375 150  –  –  –  –

– 75 4 50(9) 90.1 74.9 96 144 168 125 200 125 350 350 125  –  –  –  –
20BD156 6 125 – 4 50(9) 147 122 156 172 234 200 350 200 600 450 250  –  –  –  –

– 100 4 50(9) 131 109 125 188 250 175 250 175 500 375 250  –  –  –  –
20BD180 6 150 – 4 50(9) 169 141 180 198 270 225 400 225 600 500 250  –  –  –  –

– 125 4 50(9) 147 122 156 234 312 200 350 200 600 450 250  –  –  –  –
20BD248 6 200 – 2 45(9) 233 194 248 273 372 300 550 300 700 700 400  –  –  –  –

– 150 2 50(9) 169 141 180 270 360 225 400 225 600 500 250  –  –  –  –
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Table A.E   600 Volt AC Input Protection Devices (See page A-14 for Notes)

Drive
Catalog
Number Fr

am
e HP

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

140M Motor Starter with Adjustable Current 
Range (5)(6)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min.(1) Max.(2) Min. (1) Max.(2) Max. (8) Max.(8) Available Catalog Numbers - 140 . . . (7)

600 Volt AC Input
20BE1P7 0 1 0.5 4 50 1.3 1.4 1.7 2 2.6 2 4 2 6 15 3 M-C2E-B16 – – –
20BE2P7 0 2 1 4 50 2.1 2.1 2.7 3.6 4.8 3 6 3 10 15 3 M-C2E-B25 – – –
20BE3P9 0 3 2 4 50 3.0 3.1 3.9 4.3 5.9 6 9 6 15 15 7 M-C2E-B40 M-D8E-B40 – –
20BE6P1 0 5 3 4 50 5.3 5.5 6.1 6.7 9.2 9 12 9 20 20 15 M-C2E-B63 M-D8E-B63 – –
20BE9P0 0 7.5 5 4 50 7.8 8.1 9 9.9 13.5 10 20 10 35 30 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BE011 1 10 7.5 4 50 9.9 10.2 11 13.5 18 15 25 15 40 40 15 M-C2E-C10 M-D8E-C10 M-F8E-C10 –
20BE017 1 15 10 4 50 15.4 16.0 17 18.7 25.5 20 40 20 60 50 20 M-C2E-C16 M-D8E-C16 M-F8E-C16 –
20BE022 2 20 15 4 50 20.2 21.0 22 25.5 34 30 50 30 80 80 30 M-C2E-C25 M-D8E-C25 M-F8E-C25 -CMN-2500
20BE027 2 25 20 4 50 24.8 25.7 27 33 44 35 60 35 100 100 50 – – M-F8E-C25 -CMN-2500
20BE032 3 30 25 4 50 29.4 30.5 32 40.5 54 40 70 40 125 125 50 – – M-F8E-C32 -CMN-4000
20BE041 3 40 30 4 50 37.6 39.1 41 48 64 50 90 50 150 150 100 – – M-F8E-C45 -CMN-4000
20BE052 3 50 40 4 50 47.7 49.6 52 61.5 82 60 110 60 200 200 100 – – – -CMN-6300
20BE062 4 60 50 2 50 58.2 60.5 62 78 104 80 125 80 225 225 100 – – – -CMN-6300
20BE077 5 75 – 2 50(9) 72.3 75.1 77 85 116 90 150 90 300 300 100 – – – -CMN-9000

– 60 2 50(9) 58.2 60.5 63 94 126 90 125 90 250 250 100 – – – -CMN-6300
20BE099 5 100 – 2 40(9) 92.9 96.6 99 109 126 125 200 125 375 375 150 – – – –

– 75 2 40(9) 72.3 75.1 77 116 138 100 175 100 300 300 100 – – – -CMN-9000
20BE125 6 125 – 2 50(9) 117 122 125 138 188 150 250 150 375 375 250 – – – –

– 100 2 50(9) 93 96.6 99 149 198 125 200 125 375 375 150 – – – –
20BE144 6 150 – 2 50(9) 135 141 144 158 216 175 300 175 400 400 250 – – – –

– 125 2 50(9) 117 122 125 188 250 150 275 150 375 375 250 – – – –
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Table A.F   690 Volt AC Input Protection Devices

Notes:
(1) Minimum protection device size is the lowest rated device that supplies maximum protection without nuisance tripping.
(2) Maximum protection device size is the highest rated device that supplies drive protection. For US NEC, minimum size is 125% of motor FLA. Ratings shown are maximum.
(3) Circuit Breaker - inverse time breaker. For US NEC, minimum size is 125% of motor FLA. Ratings shown are maximum.
(4) Motor Circuit Protector - instantaneous trip circuit breaker. For US NEC minimum size is 125% of motor FLA. Ratings shown are maximum.
(5) Bulletin 140M with adjustable current range should have the current trip set to the minimum range that the device will not trip.
(6) Manual Self-Protected (Type E) Combination Motor Controller, UL listed for 208 Wye or Delta, 240 Wye or Delta, 480Y/277 or 600Y/ 347. Not UL listed for use on 480V or 

600V Delta/Delta systems.
(7) The AIC ratings of the Bulletin 140M Motor Protector may vary. See publication 140M-SG001B-EN-P.
(8) Maximum allowable rating by US NEC. Exact size must be chosen for each installation.
(9) UL Type 12/IP54 (flange mount) heatsink ambient temperature rating is 40 C/ambient of unprotected drive portion (inside enclosure) is 55 C. The ambient temperature for 

the UL Type 12/IP54 Standalone drives is 40  C.

Drive
Catalog
Number Fr

am
e kW

Rating
PWM 
Freq. Temp.

Input 
Ratings Output Amps

Dual
Element Time 
Delay Fuse

Non-Time 
Delay Fuse

Circuit 
Breaker (3)

Motor 
Circuit 
Protector (4)

ND HD kHz C Amps kVA Cont. 1 Min. 3 Sec. Min.(1) Max.(2) Min. (1) Max.(2) Max. (8) Max.(8)

690 Volt AC Input
20BF052 5 45 – 4 50(9) 46.9 56.1 52 57 78 60 110 60 175 175 –

– 37.5 4 50(9) 40.1 48.0 46 69 92 50 90 50 150 150 –
20BF060 5 55 – 4 50(9) 57.7 68.9 60 66 90 80 125 80 225 225 –

– 45 4 50(9) 46.9 56.1 52 78 104 60 110 60 175 175 –
20BF082 5 75 – 2 50(9) 79.0 94.4 82 90 123 100 200 100 375 375 –

– 55 2 50(9) 57.7 68.9 60 90 120 80 125 80 225 225 –
20BF098 5 90 – 2 40(9) 94.7 113 98 108 127 125 200 125 375 375 –

– 75 2 40(9) 79.0 94.4 82 123 140 100 200 100 375 375 –
20BF119 6 110 – 2 50(9) 115 137 119 131 179 150 250 150 400 – –

– 90 2 50(9) 94.7 113 98 147 196 125 200 125 375 – –
20BF142 6 132 – 2 50(9) 138 165 142 156 213 175 300 175 450 – –

– 110 2 50(9) 115 137 119 179 238 150 250 150 400 – –
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Table A.G   540 Volt DC Input Protection Devices

Drive 
Catalog 
Number Fr

am
e kW 

Rating
DC Input 
Ratings Output Amps

Fuse Bussmann Style FuseND HD Amps kW Cont. 1 Min. 3 Sec.
540 Volt DC Input
20BC1P3 1 0.37 0.25 1.3 0.7 1.3 1.4 1.9 3 BUSSMANN_JKS-3
20BC2P1 1 0.75 0.55 2.1 1.1 2.1 2.4 3.2 6 BUSSMANN_JKS-6
20BC3P5 1 1.5 0.75 3.7 2.0 3.5 4.5 6.0 8 BUSSMANN_JKS-8
20BC5P0 1 2.2 1.5 5.3 2.9 5.0 5.5 7.5 10 BUSSMANN_JKS-10
20BC8P7 1 4 3.0 9.3 5.0 8.7 9.9 13.2 20 BUSSMANN_JKS-20
20BC011 1 5.5 4 12.6 6.8 11.5 13 17.4 25 BUSSMANN_JKS-25
20BC015 1 7.5 5.5 16.8 9.1 15.4 17.2 23.1 30 BUSSMANN_JKS-30
20BC022 1 11 7.5 24 13 22 24.2 33 45 BUSSMANN_JKS-45
20BC030 2 15 11 33.2 17.9 30 33 45 60 BUSSMANN_JKS-60
20BC037 2 18.5 15 40.9 22.1 37 45 60 80 BUSSMANN_JKS-80
20BC043 3 22 18.5 47.5 25.7 43 56 74 90 BUSSMANN_JKS-90
20BC056 3 30 22 61.9 33.4 56 64 86 110 BUSSMANN_JKS-110
20BC072 3 37 30 80.5 43.5 72 84 112 150 BUSSMANN_JKS-150
20BC085 4 45 – 95.1 51.3 85 94 128 200 BUSSMANN_JKS-200

– 37 80.5 43.5 72 108 144 150 BUSSMANN_JKS-150
20BH105 (1)

(1)
Also applies to “P” voltage class.

5 55 – 117.4 63.4 105 116 158 200 BUSSMANN_JKS-200
– 45 95.1 51.3 85 128 170 200 BUSSMANN_JKS-200

20BH125 (1) 5 55 – 139.8 75.5 125 138 163 225 BUSSMANN_JKS-225
– 45 91.9 63.7 96 144 168 150

20BH140 (1) 6 75 – 158.4 85.6 140 154 190 300 BUSSMANN_JKS-300
– 55 117.4 63.4 105 158 190 200 BUSSMANN_JKS-200

20BH170 (1) 6 90 – 192.4 103.9 170 187 255 350 BUSSMANN_JKS-350
– 75 158.4 85.6 140 210 280 300 BUSSMANN_JKS-300

20BH205 (1) 6 110 – 232 125.3 205 220 289 400 BUSSMANN_JKS-400
– 90 192.4 103.9 170 255 313 350 BUSSMANN_JKS-350
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Table A.H   650 Volt DC Input Protection Devices

Drive 
Catalog 
Number Fr

am
e kW 

Rating
DC Input 
Ratings Output Amps

Fuse Bussmann Style FuseND HD Amps kW Cont. 1 Min. 3 Sec.

650 Volt DC Input
20BD1P1 0 0.5 0.33 1.0 0.6 1.1 1.2 1.6 6 BUSSMANN_JKS-6
20BD2P1 0 1 0.75 1.9 1.2 2.1 2.4 3.2 6 BUSSMANN_JKS-6
20BD3P4 0 2 1.5 3.0 2.0 3.4 4.5 6.0 6 BUSSMANN_JKS-6
20BD5P0 0 3 2 4.5 2.9 5.0 5.5 7.5 10 BUSSMANN_JKS-10
20BD8P0 0 5 3 8.1 5.2 8.0 8.8 12 15 BUSSMANN_JKS-15
20BD011 0 7.5 5 11.1 7.2 11 12.1 16.5 20 BUSSMANN_JKS-20
20BD014 1 10 7.5 14.7 9.5 14 16.5 22 30 BUSSMANN_JKS-30
20BD022 1 15 10 23.3 15.1 22 24.2 33 45 BUSSMANN_JKS-45
20BD027 2 20 15 28.9 18.8 27 33 44 60 BUSSMANN_JKS-60
20BD034 2 25 20 36.4 23.6 34 40.5 54 70 BUSSMANN_JKS-70
20BD040 3 30 25 42.9 27.8 40 51 68 80 BUSSMANN_JKS-80
20BD052 3 40 30 55.7 36.1 52 60 80 100 BUSSMANN_JKS-100
20BD065 3 50 40 69.7 45.4 65 78 104 150 BUSSMANN_JKS-150
20BD077 4 60 – 84.5 54.7 77 85 116 150 BUSSMANN_JKS-150

– 50 67.9 45.4 65 98 130 150 BUSSMANN_JKS-150
20BR096 (1)

(1)
Also applies to “J” voltage class.

5 75 – 105.3 68.3 96 106 144 200 BUSSMANN_JKS-200
– 60 84.5 54.7 77 116 154 150 BUSSMANN_JKS-150

20BR125 (1) 5 100 – 137.1 88.9 125 138 163 250 BUSSMANN_JKS-250
– 75 105.3 68.3 96 144 168 200 BUSSMANN_JKS-200

20BR156 (1) 6 125 – 171.2 110.9 156 172 234 300 BUSSMANN_JKS-300
– 100 137.1 88.9 125 188 250 250 BUSSMANN_JKS-250

20BR180 (1) 6 150 – 204.1 132.2 180 198 270 400 BUSSMANN_JKS-400
– 125 171.2 110.9 156 234 312 300 BUSSMANN_JKS-300
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Figure A.3   PowerFlex 700 Frames 0-3 (0 Frame Shown)

Dimensions are in millimeters and (inches).

Dimensions

C

A
D15.0 (0.59)

5.8 (0.23) dia. see below

E

8.0
(0.31)

5.5 (0.22) - Frames 0-1
7.0 (0.28) - Frames 2-3
3 Places

B

HOT surfaces can cause severe burns

CAUTION

Fr
am

e(1
)

A B C D E

Weight (2) kg (lbs.)

Drive
Drive & 
Packaging

0 110.0 (4.33) 336.0 (13.23) 200.0 (7.87) 80.0 (3.15) 320.0 (12.60) 5.22 (11.5) 8.16 (18)
1 135.0 (5.31) 336.0 (13.23) 200.0 (7.87) 105.0 (4.13) 320.0 (12.60) 7.03 (15.5) 9.98 (22)
2 222.0 (8.74) 342.5 (13.48) 200.0 (7.87) 192.0 (7.56) 320.0 (12.60) 12.52 (27.6) 15.20 (33.5)
3 222.0 (8.74) 517.5 (20.37) 200.0 (7.87) 192.0 (7.56) 500.0 (19.69) 18.55 (40.9) 22.68 (50)

(1) Refer to Table A.I for frame information.
(2) Weights include HIM and Standard I/O.
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A-18 Supplemental Drive Information

Figure A.4   PowerFlex 700 Frame 4

Dimensions are in millimeters and (inches)

C

E

8.0
(0.31)

B

7.0 (0.28) dia.

7.0 (0.28)
3 Places

A

D
15.0 (0.59)

Lifting Holes
4 Places

Fr
am

e(1
)

A (Max.) B C (Max.) D E

Approx. Weight (2) kg (lbs.)

Drive
Drive & 
Packaging

4 220.0 (8.66) 758.8 (29.87) 201.7 (7.94) 192.0 (7.56) 738.2 (29.06) 24.49 (54.0) 29.03 (64.0)

(1) Refer to Table A.I for frame information.
(2) Weights include HIM and Standard I/O.
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Supplemental Drive Information A-19

Figure A.5   PowerFlex 700 Frame 5

Dimensions are in millimeters and (inches).

HOT surfaces can cause severe burns

CAUTION

E

12.5
(0.49)

6.5 (0.26)

B

D

A

259.1 (10.20)

Detail

15.0 (0.59)

6.5 (0.26)

37.6 (1.48)

C

Lifting Holes - 4 Places
12.7 (0.50) Dia.

Fr
am

e(1
)

A (Max.) B C (Max.) D E

Approx. Weight (2) kg (lbs.)

Drive
Drive & 
Packaging

5 308.9 (12.16) 644.5 (25.37) (3) 275.4 (10.84) 225.0 (8.86) 625.0 (24.61) 37.19 (82.0) 49.50 (109.0)

(1) Refer to Table A.I for frame information.
(2) Weights include HIM and Standard I/O. Add 2.70 kg (6.0 lbs.) for the 20BC140 drive.
(3) When using the supplied junction box (100 HP drives Only), add an additional 45.1 mm (1.78 in.) 

to this dimension.
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A-20 Supplemental Drive Information

Figure A.6   PowerFlex 700 Frame 6

Dimensions are in millimeters and (inches)

E

13.5 (0.53)
126.3
(4.97)

8.5 (0.33)

B

Lifting Holes
4 Places

12.7 (0.50) Dia.

D C

A

360.6 (14.20)
Detail

18.0 (0.71)

8.5 (0.33)

49.6 (1.95)

Fr
am

e(1
)

A (Max.) B(2) C (Max.) D E

Approx. Weight (3) kg (lbs.)

Drive
Drive & 
Packaging

6 403.9 (15.90) 850.0 (33.46) 275.5 (10.85) 300.0 (11.81) 825.0 (32.48) 71.44 (157.5)(4) 100.9 (222.0) (4)

(1) Refer to Table A.I for frame information.
(2) Junction Box can be removed if drive is mounted in a cabinet.
(3) Weights include HIM and Standard I/O. Add 13.60 kg (30.0 lbs.) for the following drives; 20BB260, 

20BC260 and 20BD248.
(4) Add an additional 3.6 kg (8.00 lbs.) for 200 HP drives.
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Supplemental Drive Information A-21

Figure A.7   PowerFlex 700 Bottom View Dimensions

Frame Rating Dimensions
0 All

1 All

2 All

132.9
(5.23)

187.5
(7.38)

30.2
(1.19)

41.9 (1.65)
56.1 (2.21)

96.0 (3.78)
75.9 (2.99)

96.0 (3.78)

55.0 (2.17)
75.0 (2.95)

35.0 (1.38)
22.2 (0.87) Dia. – 4 Places

185.0
(7.28)

133.3
(5.25)

187.6
(7.39)

25.5
(1.00)

70.0 (2.76)
43.0 (1.69)

96.0 (3.78)
75.9 (2.99)

108.5 (4.27)

67.5 (2.66)
47.5 (1.87)

87.5 (3.44)

22.2 (0.87) Dia.
3 Places28.6 (1.13) Dia.

185.1
(7.29)

162.3
(6.39)

39.3 (1.55)

57.2 (2.25)
72.7 (2.86)

106.0 (4.17)

139.4 (5.49)

177.4 (6.98)

167.5 (6.59)

156.9 (6.18)

150.9
(5.94)

184.8
(7.28)

157.5
(6.20)

112.1
(4.41)

22.4 (0.88) Dia.
2 Places

28.7 (1.13) Dia.
3 Places
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A-22 Supplemental Drive Information

3 All 
except 
50 HP, 
480V 
(37 kW, 
400V)

50 HP, 
480V 
(37 kW, 
400V) 
Normal 
Duty 
Drive

4 All

Frame Rating Dimensions

66.0 (2.60)

94.7 (3.73)

105.3 (4.15)

97.0 (3.82)

137.2 (5.40)

187.0 (7.36)

22.7 (0.89)

29.0 (1.14)

127.7
(5.03)

151.1
(5.95)

160.1
(6.30)

165.1
(6.50)

184.5
(7.26)

22.2 (0.87) Dia.

28.7 (1.13) Dia.
2 Places

37.3 (1.47) Dia.
2 Places

66.0 (2.60)

94.7 (3.73)

105.3 (4.15)

130.0 (5.12)

186.0 (7.32)

22.7 (0.89)

29.0 (1.14)

127.7
(5.03)

160.1
(6.30)

165.1
(6.50)

184.5
(7.26)

28.7 (1.13) Dia.
2 Places

46.7 (1.84) Dia.
2 Places

34.9 (1.37) Dia.
2 Places

Vent Plate

54.1 (2.13) Dia.
2 Places

47.0 (1.85) Dia.
2 Places28.7 (1.13) Dia.

2 Places

26.8 (1.06)

36.8 (1.45)

50.7 (2.00)

141.9
(5.59)

105.1
(4.14)

157.9
(6.21)

177.9
(7.00)

189.7
(7.47)

22.2 (0.87) Dia.

63.8 (2.51)

112.0 (4.41)

180.0 (7.09)

65.3 (2.57)

76.0 (2.99)
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Supplemental Drive Information A-23

5 75 HP, 
480V 
(55kW, 
400V) 
Normal 
Duty 
Drive

100 HP, 
480V 
Normal 
Duty 
Drive

Frame Rating Dimensions

96.0
(3.78)

159.5
(6.28)

184.0
(7.24)

220.0
(8.66)

229.5
(9.04)

241.9
(9.52)

45.0 (1.77)

85.0 (3.35)

93.2 (3.67)

104.0 (4.09)

150.0 (5.91)
215.0 (8.46)

255.0 (10.04)

28.0 (1.10)

22.2 (0.87) Dia.
2 Places

62.7 (2.47) Dia.
2 Places

34.9 (1.37) Dia.
2 Places

96.0
(3.78)

153.5
(6.04)

184.3
(7.26)

188.5
(7.42)

223.5
(8.80)

241.9
(9.52)

44.0 (1.73)

66.4 (2.61)

31.9 (1.26)

42.6 (1.68)

128.0 (5.04)
232.3 (9.15)

28.0 (1.10)

22.2 (0.87) Dia.
2 Places

62.7 (2.47) Dia.
2 Places

Removable Junction Box

34.9 (1.37) Dia.
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A-24 Supplemental Drive Information

6 All
Frame Rating Dimensions

116.6
(4.59)

148.5
(5.85)

222.3
(8.75)

242.0
(9.53)

219.0
(8.62)

185.4
(7.30)

151.8
(5.98)

52.1 (2.05)

69.1 (2.72)
130.1 (5.12)

280.1 (11.03)
330.1 (13.00)

230.1 (9.06)

47.1 (1.85)

45.6 (1.80)

56.2 (2.21)

Removable Junction Box

22.2 (0.87) Dia.
4 Places62.7 (2.47) Dia.

3 Places

34.9 (1.37) Dia.
3 Places
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Supplemental Drive Information A-25

Figure A.8   Frame 5 NEMA Type 12 Standalone

Dimensions are in millimeters and (inches)

609.6 (24.00)

25.4 (1.00)

105.5 (4.15)

1574.8
 (62.00)

1061.5
 (41.79)

16.8 (0.66)

1543.0 ±1.5
 (62.75 ±0.06)

450.7 
(17.75) Max.

425.5
(16.75)

287.0
(11.30)

Air Inlet

558.8 (22.00)

REMOTE SOURCE(S) OF POWER.
DISCONNECT ALL SOURCES OF POWER
BEFORE OPENING THE DOOR.

DANGER

DANGER
ELECTRICAL SHOCK HAZARD FROM
ENERGY STORAGE CAPACITORS.
VERIFY LOW VOLTAGE DISCHARGE
BEFORE SERVICING.
SEE INSTRUCTION MANUAL.

13.5 (0.53) Dia.
4 Places (See Note A)

12.7 (0.50) Dia.
Lifting Holes

140.0
(5.51)

Air
Outlet

Note A:
Mount with 0.50 Inch UNC Grade 5 or Higher Screws
or
M12 Material Class 5.6 or Higher Screws
Use Flat Washer with each Fastener

Fr
am

e

Description

Approx. Weight (1) kg (lbs.)

(1) Weights include HIM and Standard I/O.

Drive Drive & Packaging
5 Standalone 102.51 (226.0) 154.68 (341.0)
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A-26 Supplemental Drive Information

Figure A.9   Frame 5 NEMA Type 12 Flange Mount

Dimensions are in millimeters and (inches)

303.6
(11.95)

2.3 (0.09)
Compressed

Gasket

97.0
(3.82)

384.0
(15.12)

42.0
(1.65)

1061.0
(41.77)

1039.0
(40.91)

11.0
(0.43)

500.0
(19.69)

478.0
(18.82)

5.5 (0.22) Dia. Holes for
Supplied Mounting Hardware
40 Plcs.

12.7 (0.50) Dia. Lifting Holes - 4 Plcs.

Air
Outlet

11.0
(0.43)

53.2
(2.09)

USE 75  C CU WIRE ONLY
WIRE RANGE: 4-3/0 AWG (18-70 MM2)
TORQUE: 133 IN-LB (15 N-M)
STRIP LENGTH: 1.02 IN (26 MM)

POWER  & DC TERMINAL RATINGS

WIRE RANGE: 14-1/0 AWG (2.5-50 MM2)
TORQUE: 32 IN-LB (3.6 N-M)
STRIP LENGTH: 0.67 IN (17 MM)

BRAKE TERMINAL RATINGS

WIRE RANGE: 6-1/0 AWG (18-35 MM2)
TORQUE: 44 IN-LB (5 N-M)
STRIP LENGTH: 0.83 IN (21 MM)

GROUND TERMINAL RATINGS (PE)

OUTPUT INPUT AC

300 VDC EXT PWR SPLY TERM (PS+, PS-)

WIRE RANGE: 22-10 AWG (0.5-4 MM2)
TORQUE: 5.3 IN-LB (0.6 N-M)
STRIP LENGTH: 0.35 IN (9 MM)

DANGER

DANGER

RISK OF ELECTRIC
SHOCK AND DEATH

FIELD INSTALLED OPTIONS

6 MM HEX KEY6 MM HEX KEY

SHLD

SHLD

219.5
(8.64)

196.5
(7.74)

185.0
(7.30)

449.6
(17.74)

127.6
(5.02)

194.0
(7.60)

Ground
M5 PEM Nut 

Fr
am

e

Description

Approx. Weight (1) kg (lbs.)

(1) Weights include HIM and Standard I/O.

Drive Drive & Packaging
5 Flange Mount 61.69 (136.0) 81.65 (180.0)
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Supplemental Drive Information A-27

Figure A.10   Frame 5 Flange Mount Cutout 

10.0
(0.39)

458.0
(18.03)

3.78 (0.149) Dia. Holes (40 Places)
in Minimum 14 GA. (1.9) Steel

Mounting Surface. Deburr Pilot Holes
and Drive Cutout.

1019.0
(40.12)

Cutout

1039.0
(40.91)

1026.5
(40.41)

948.5
(37.34)

870.5
(34.27)

792.5
(31.20)

714.5
(28.13)

636.5
(25.06)

558.5
(21.99)

480.5
(18.92)

402.5
(15.85)

324.5
(12.78)

246.5
(9.71)

168.5
(6.63)

90.5
(3.56)

12.5
(0.49) 59.0

(2.32) 131.0
(5.16) 203.0

(7.99) 275.0
(10.83) 347.0

(13.66) 419.0
(16.50) 478.0

(18.82)

10.0
(0.39)
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A-28 Supplemental Drive Information

Figure A.11   Frame 6 NEMA Type 12 Standalone

Dimensions are in millimeters and (inches)

663.1 (26.10)24.1 (0.90)

123.6 (4.90)

1828.8
 (72.00)

1279.5
 (50.40)

16.8 (0.66)

1795.2
 (70.70)

487.8 
 (19.20) Max.

Air Inlet

711.3 (28.00)

13.5 (0.53) Dia.
4 Places (See Note A)

12.7 (0.50) Dia.
Lifting Holes

283.3
(11.20)

8.0
(0.30)

Note A:
Mount with 0.50 Inch UNC Grade 5 or Higher Screws
or
M12 Material Class 5.6 or Higher Screws
Use Flat Washer with each Fastener

Fr
am

e

Description

Approx. Weight (1) kg (lbs.)

(1) Weights include HIM and Standard I/O.

Drive Drive & Packaging
6 Standalone 176.90 (390.0) 229.07 (505.0)
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Supplemental Drive Information A-29

Figure A.12   Frame 6 NEMA Type 12 Flange Mount

Dimensions are in millimeters and (inches)

U
T1

DC-DC+BR1BR2 V
T2

W
T3

R
L1

S
L2

OUTPUT

T
L3

PE PE

USE 75C COPPER WIRE ONLY, TORQUE 52 IN-LB (6 N-M)22
-1

2 
A

W
G

5.
3 

IN
-L

B
(0

.6
 N

-M
)

P
S

+
P

S
-

W
IR

E
 S

T
R

IP

584.0
(23.00)

14.0
(0.60)

556.0
(21.90)

201.0
(7.90)

1100.0
(43.30)

1078.0
(42.40)

11.0
(0.43)

5.5 (0.22) Dia. Holes for
Supplied Mounting Hardware
44 Places

127.3
(5.00)

763.3
(30.0)

105.8
(4.17)

137.2
(5.40)

294.7
(11.60)

2.4 (0.10)
Compressed

Gasket

131.6
(5.20)

468.2
(18.40)

57.9
(2.30)

193.7
(7.60)

Ground
M5 PEM Stud  

Fr
am

e

Description

Approx. Weight (1) kg (lbs.)

(1) Weights include HIM and Standard I/O.

Drive Drive & Packaging
6 Flange Mount 99.79 (220.0) 119.75 (264.0)
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A-30 Supplemental Drive Information

Figure A.13   Frame 6 Flange Mount Cutout

532.0
(20.90)

12.0
(0.50)

1043.0
(41.10)

971.0
(38.20)

899.0
(35.40)

827.0
(32.60)

755.0
(29.70)

683.0
(26.90)

611.0
(24.10)

539.0
(21.20)

467.0
(18.40)

395.0
(15.60)

323.0
(12.70)

251.0
(9.90)

179.0
(7.00)

107.0
(4.20)

35.0
(1.40)

1078.0
(42.40)

3.78 (0.149) Dia. Holes (44 Places)
in Minimum 14 GA. (1.9) Steel

Mounting Surface. Deburr Pilot Holes
and Drive Cutout.

1054.0
(41.5)

Cutout

12.0
(0.50)

44.0
(1.70) 122.0

(4.80) 200.0
(7.90) 278.0

(10.90) 356.0
(14.00) 434.0

(17.10) 512.0
(20.20)
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Supplemental Drive Information A-31

Table A.I   PowerFlex 700 Frames

Frame Cross Reference

Frame

AC Input 
208/240 400V 480V 600V 690V
ND HP HD HP ND kW HD kW ND HP HD HP ND HP HD HP ND kW HD kW

0 0.5 0.33 0.37 0.25 0.5 0.33 1 0.5 – –
1 0.75 0.75 0.55 1 0.75 2 1 – –
– – 1.5 0.75 2 1.5 3 2 – –
– – 2.2 1.5 3 2 5 3 – –
– – 4 2.2 5 3 7.5 5 – –
– – 5.5 4 7.5 5 – – – –

1 2 1.5 7.5 5.5 10 7.5 10 7.5 – –
3 2 11 7.5 15 10 15 10 – –
5 3 – – – – – – – –
7.5 5 – – – – – – – –

2 10 7.5 15 11 20 15 20 15 – –
– – 18.5 15 25 20 25 20 – –

3 15 10 22 18.5 30 25 30 25 – –
20 15 30 22 40 30 40 30 – –
– – 37 30 50 40 50 40 – –

4 25 20 45 37 60 50 60 50 – –
30 25 – – – – – – – –

5 40 30 55 45 75 60 75 60 45 37.5
50 40 75 55 100 75 100 75 55 45
– – – – – – – – 75 55
– – – – – – – – 90 75

6 60 50 90 75 125 100 125 100 110 90
75 60 110 90 150 125 150 125 132 110
– – 132 110 200 150 – – – –

Frame

DC Input
540V 650V
ND HP HD HP ND HP HD HP

0 – – 0.5 0.33
– – 1 0.75
– – 2 1.5
– – 3 2
– – 5 3
– – 7.5 5

1 0.37 0.25 10 7.5
0.75 0.55 15 10
1.5 0.75 – –
2.2 1.5 – –
4 2.2 – –
5.5 4 – –
7.5 5.5 – –
11 7.5 – –

2 15 11 20 15
18.5 15 25 20

3 22 18.5 30 25
30 22 40 30
37 30 50 40

4 45 37 60 50
– – – –

5 55 45 75 60
– – 100 75

6 75 55 125 100
90 75 150 125
110 90 – –
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A-32 Supplemental Drive Information

Notes:
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Appendix B

HIM Overview

The PowerFlex 700 provides a number of cable connection points
(0 Frame shown).

For information on . . See page . . For information on . . See page . .
External and Internal Connections B-1 Menu Structure B-3
LCD Display Elements B-2 Viewing and Editing 

Parameters
B-5

ALT Functions B-2 Removing/Installing the 
HIM

B-8

External and Internal Connections

No. Connector Description

➊ DPI Port 1 HIM connection when installed in cover.

➋ DPI Port 2 Cable connection for handheld and remote options.

➌ DPI Port 3 or 2 Splitter cable connected to DPI Port 2 provides additional port.

➍ DPI Port 5 Cable connection for communications adapter.

BR1

BR2

DC+

DC–

PE

U/T1

V/T2

W/T3

R/L1

S/L2

T/L3

Optional
Communications

Module

Use 75C Wire Only

#10-#14 AWG

Torque to 7 in-lbs

! DANGER

2

1or3

➊

➋
➍

➌
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B-2 HIM Overview

The top line of the HIM display can be configured with [DPI Fdbk Select], parameter 299.

To use an ALT function, press the ALT key, release it, then press the 
programming key associated with one of the following functions:

Table B.A   ALT Key Functions

LCD Display Elements

Display Description

Direction  Drive Status  Alarm  Auto/Man  Information

Commanded or Output Frequency

Programming / Monitoring / Troubleshooting

F-> Power Loss Auto

0.0 Hz
Main Menu:
Diagnostics
Parameter
Device Select

ALT Functions

ALT Key and then … Performs this function …
S.M.A.R.T. Displays the S.M.A.R.T. screen.

View Allows the selection of how parameters will be 
viewed or detailed information about a 
parameter or component.

Lang Displays the language selection screen.

Auto / Man Switches between Auto and Manual Modes.

Remove Allows HIM removal without causing a fault if the 
HIM is not the last controlling device and does 
not have Manual control of the drive.

Exp Allows value to be entered as an exponent
(Not available on PowerFlex 700).

Param # Allows entry of a parameter number for viewing/
editing.

ALT

Esc

Sel

..

+/–
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HIM Overview B-3

Figure B.1   HIM Menu Structure

Menu Structure

User
Display

Diagnostics

Start-Up

Esc Sel

Esc

Faults
Status Info
Device Items
Device Version
HIM Version

Fault Info
View Fault Queue
Clear Faults
Clr Fault Queue
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Last Stop Source
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Control Board
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Continue
Start Over

Press
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Memory Storage
Him CopyCat
Device User Sets
Reset To Defaults

Device -> HIM
Device <- HIM
Delete HIM Set

Introduction

PowerFlex 700
Connected DPI Devices

Device Select

Parameter

Preferences
Drive Identity
Change Password
User Dspy Lines
User Dspy Time
User Dspy Video
Reset User Dspy
Contrast

FGP: File
File 1 Name
File 2 Name
File 3 Name

FGP: Group
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Group 2 Name 
Group 3 Name 

FGP: Parameter
Parameter Name
Parameter Name
Parameter Name

Basic
Advanced

View selected through

Param Access Lvl
FGP
Numbered List
Changed

ALT Sel

ALT Sel

Value Screen

PowerFlex 700
Product Data

Main Control Board
Power Unit Board

Drive User Set:
Save To User Set
Load Frm Usr Set
Active Name Set

Complete Steps:
1. Input Voltage
2. Motor Dat/Ramp
3. Motor Tests
4. Speed Limits
5. Speed Control
6. Strt/Stop/I/O
7. Done/Exit

Esc
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Abort
Backup
Resume
Start-Up Menu
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B-4 HIM Overview

Diagnostics Menu
When a fault trips the drive, use this menu to access detailed data about 
the drive.

Parameter Menu
Refer to Viewing and Editing Parameters on page B-5.

Device Select Menu
Use this menu to access parameters in connected peripheral devices.

Memory Storage Menu
Drive data can be saved to, or recalled from, User and HIM sets.
User sets are files stored in permanent nonvolatile drive memory.
HIM sets are files stored in permanent nonvolatile HIM memory.

Start Up Menu
See Chapter 2.

Preferences Menu
The HIM and drive have features that you can customize.

Option Description
Faults View fault queue or fault information, clear faults or reset drive.
Status Info View parameters that display status information about the drive.
Device Version View the firmware version and hardware series of components.
HIM Version View the firmware version and hardware series of the HIM.

Option Description
HIM Copycat
Device -> HIM
Device <- HIM

Save data to a HIM set, load data from a HIM set to active drive 
memory or delete a HIM set.

Device User Sets Save data to a User set, load data from a User set to active drive 
memory or name a User set.

Reset To Defaults Restore the drive to its factory-default settings.

Option Description
Drive Identity Add text to identify the drive.
Change Password Enable/disable or modify the password.
User Dspy Lines Select the display, parameter, scale and text for the User Display. 

The User Display is two lines of user-defined data that appears 
when the HIM is not being used for programming.

User Dspy Time Set the wait time for the User Display or enable/disable it.
User Dspy Video Select Reverse or Normal video for the Frequency and User 

Display lines.
Reset User Dspy Return all the options for the User Display to factory default values.
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HIM Overview B-5

The PowerFlex 700 drive is initially set to Basic Parameter View. To 
view all parameters, set parameter 196 [Param Access Lvl] to option 1 
“Advanced”. Parameter 196 is not affected by the Reset to Defaults 
function.

LCD HIM

Numeric Keypad Shortcut

If using a HIM with a numeric keypad, press the ALT key and the +/– 
key to access the parameter by typing its number.

Viewing and Editing Parameters

Step Key(s) Example Displays
1. In the Main Menu, press the Up Arrow or 

Down Arrow to scroll to “Parameter.”

2. Press Enter. “FGP File” appears on the top 
line and the first three files appear below it.

3. Press the Up Arrow or Down Arrow to scroll 
through the files.

4. Press Enter to select a file. The groups in the 
file are displayed under it.

5. Repeat steps 3 and 4 to select a group and 
then a parameter. The parameter value 
screen will appear.

6. Press Enter to edit the parameter.

7. Press the Up Arrow or Down Arrow to 
change the value. If desired, press Sel to 
move from digit to digit, letter to letter, or bit 
to bit. The digit or bit that you can change will 
be highlighted.

8. Press Enter to save the value. If you want to 
cancel a change, press Esc.

9. Press the Up Arrow or Down Arrow to scroll 
through the parameters in the group, or 
press Esc to return to the group list.

Sel

Esc

or

or

or

or

FGP: File
Monitor
Motor Control
Speed Reference

FGP: Par 55
Maximum Freq

60.00 Hz
25 <> 400.00

FGP: Par 55
Maximum Freq

90.00 Hz
25 <> 400.00

FGP: Group
Motor Data
Torq Attributes
Volts per Hertz

FGP: Parameter
Maximum Voltage
Maximum Freq
Compensation
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B-6 HIM Overview

Most parameter values are entered directly by the user. However, certain 
parameters can be “linked,” so the value of one parameter becomes the 
value of another. For Example: the value of an analog input can be linked 
to [Accel Time 2]. Rather than entering an acceleration time directly (via 
HIM), the link allows the value to change by varying the analog signal. 
This can provide additional flexibility for advanced applications.

Each link has 2 components:

Source parameter – sender of information. 

Destination parameter – receiver of information.

Most parameters can be a source of data for a link, except parameter 
values that contain an integer representing an ENUM (text choice). 
These are not allowed, since the integer is not actual data (it represents a 
value). Table B.B lists the parameters that can be destinations. All links 
must be established between equal data types (parameter value formatted 
in floating point can only source data to a destination parameter value 
that is also floating point). 

Establishing A Link

Linking Parameters

Step Key(s) Example Displays
1. Select a valid destination parameter (see 

Table B.B) to be linked (refer to page B-5). 
The parameter value screen will appear.

2. Press Enter to edit the parameter. The 
cursor will move to the value line.

3. Press ALT and then View (Sel). Next, press 
the Up or Down Arrow to change “Present 
Value” to “Define Link.” Press Enter.

4. Enter the Source Parameter Number and 
press Enter.
The linked parameter can now be viewed two 
different ways by repeating steps 1-4 and 
selecting “Present Value” or “Define Link.” If 
an attempt is made to edit the value of a 
linked parameter, “Parameter is Linked!” will 
be displayed, indicating that the value is 
coming from a source parameter and can not 
be edited.

5. To remove a link, repeat steps 1-5 and 
change the source parameter number to 
zero (0).

6. Press Esc to return to the group list.

Sel

Esc

or

ALT +
Min: 0.1 Secs
Max: 3600.0 Secs
Dflt: 10.0 Secs
Present Value

FGP: Parameter
Accel Time 1
Accel Time 2
Decel Time 1

Parameter: #141
Accel Time 2
Link: 017
Analog In1 Value

Define Link

.

.

.
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HIM Overview B-7

Table B.B   Linkable Parameters

Number Parameter
54 Maximum Voltage
56 Compensation
57 Flux Up Mode
58 Flux Up Time
59 SV Boost Filter
62 IR Voltage Drop
63 Flux Current Ref
69 Start/Acc Boost
70 Run Boost
71 Break Voltage
72 Break Frequency
84 Skip Frequency 1
85 Skip Frequency 2
86 Skip Frequency 3
87 Skip Freq Band
91 Speed Ref A Hi
92 Speed Ref A Lo
94 Speed Ref B Hi
95 Speed Ref B Lo
97 TB Man Ref Hi
98 TB Man Ref Lo
100 Jog Speed
101 Preset Speed 1
102 Preset Speed 2
103 Preset Speed 3
104 Preset Speed 4
105 Preset Speed 5
106 Preset Speed 6
107 Preset Speed 7
119 Trim Hi
120 Trim Lo
121 Slip RPM @ FLA
122 Slip Comp Gain
123 Slip RPM Meter
127 PI Setpoint
129 PI Integral Time
130 PI Prop Gain
131 PI Lower Limit
132 PI Upper Limit
133 PI Preload
140 Accel Time 1
141 Accel Time 2
142 Decel Time 1
143 Decel Time 2
146 S-Curve %
148 Current Lmt Val
149 Current Lmt Gain
151 PWM Frequency
152 Droop RPM @ FLA
153 Regen Power Limit
154 Current Rate Limit 
158 DC Brake Level

159 DC Brake Time
160 Bus Reg Ki
164 Bus Reg Kp
165 Bus Reg Kd
170 Flying StartGain
175 Auto Rstrt Delay
180 Wake Level
181 Wake Time
182 Sleep Level
183 Sleep Time
185 Power Loss Time
186 Power Loss Level
321 Anlg In Sqr Root
322 Analog In1 Hi
323 Analog In1 Lo
324 Analog In1 Loss
325 Analog In2 Hi
326 Analog In2 Lo
327 Analog In2 Loss
343 Analog Out1 Hi
344 Analog Out1 Lo
346 Analog Out2 Hi
347 Analog Out2 Lo
381 Dig Out1 Level
382 Dig Out1 OnTime
383 Dig Out1 OffTime
385 Dig Out2 Level
386 Dig Out2 OnTime
387 Dig Out2 OffTime
389 Dig Out3 Level
390 Dig Out3 OnTime
391 Dig Out3 OffTime
416 Fdbk Filter Sel
419 Notch Filter Freq
420 Notch Filter K
428 Torque Ref A Hi
429 Torque Ref A Lo
430 Torq Ref A Div
432 Torque Ref B Hi
433 Torque Ref B Lo
434 Torq Ref B Mult
435 Torque Setpoint
436 Pos Torque Limit
437 Neg Torque Limit
445 Ki Speed Loop
446 Kp Speed Loop
447 Kf Speed Loop
449 Speed Desired BW
450 Total Inertia
454 Rev Speed Limit
460 PI Reference Hi
461 PI Reference Lo

Number Parameter
462 PI Feedback Hi
463 PI Feedback Lo
476-494 ScaleX In Value
477-495 ScaleX In Hi
478-496 ScaleX In Lo
479-497 ScaleX Out Hi
480-498 ScaleX Out Lo
602 Spd Dev Band
603 SpdBand Integrat
604 Brk Release Time
605 ZeroSpdFloatTime
606 Float Tolerance
607 Brk Set Time
608 TorqLim SlewRate
609 BrkSlip Count
610 Brk Alarm Travel
611 MicroPos Scale%

Number Parameter
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B-8 HIM Overview

The HIM can be removed or installed while the drive is powered. 

Important: HIM removal is only permissible in Auto mode. If the HIM 
is removed while in Manual mode or the HIM is the only 
remaining control device, a fault will occur.

Removing/Installing the HIM

Step Key(s) Example Displays
To remove the HIM . . .
1. Press ALT and then Enter (Remove). The 

Remove HIM confirmation screen appears.

2. Press Enter to confirm that you want to 
remove the HIM.

3. Remove the HIM from the drive. 

To install HIM . . .
1. Insert into drive or connect cable.

ALT + Remove Op Intrfc:
Press Enter to 
Disconnect Op Intrfc?
(Port 1 Control)
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Appendix C

Application Notes

In Adjustable Voltage control mode, the output voltage is controlled 
independently from the output frequency. The voltage and frequency 
components have independent references and acceleration/deceleration 
rates. Single-phase and three-phase output is possible with this feature. 
The Adjustable Voltage mode is designed to operate on electro-magnetic 
loads - not typical AC motors. 

Typical applications include:

Linear Motors 

Vibration Welding

Vibratory conveying

Electromagnetic Stirring

Induction Heating (400 Hz or lower)

Resistive Loads (dryers)

Power Supplies

Enabling Adjustable Voltage 

Adjustable Voltage is enabled in [Motor Cntl Sel], parameter 053 by 
selecting “5, Adj Voltage.” In this mode, current limit will now reduce 
voltage instead of frequency when the threshold is reached. Aggressive 
ramp rates on the voltage command should be avoided to minimize 
nuisance overcurrent trips.

For information on . . See page . . For information on . . See page . .
Adjustable Voltage Operation C-1 Position Indexer/Speed 

Profiler
C-17

External Brake Resistor C-3 Power Loss Ride Through C-27
Lifting/Torque Proving C-4 Process PID C-28
Limit Switches for Digital Inputs C-11 Reverse Speed Limit C-31
Minimum Speed C-12 Skip Frequency C-32
Motor Control Technology C-12 Sleep Wake Mode C-34
Motor Overload C-14 Start At PowerUp C-36
Motor Overload Memory 
Retention Per 2005 NEC

C-16 Stop Mode C-36

Overspeed C-16 Voltage Tolerance C-40

Adjustable Voltage Operation
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C-2 Application Notes

Fixed Frequency Control Applications

Many of the applications require a fixed frequency operation with 
variable voltage levels. For these applications it is best to set the 
frequency ramp rates to “0” using [Accel Time 1 & 2] and [Decel Time 1 
& 2], parameters 140-143. The ramp rates for output voltage are 
independently controlled with parameters [Adj Volt AccTime] and [Adj 
Volt DecTime], parameters 675-676. 

Output Filters

Several adjustable voltage applications may require the use of output 
filters. Any L-C or sine wave filter used on the output side of the drive 
must be compatible with the desired frequency of operation, as well as 
the PWM voltage waveform developed by the inverter. The drive is 
capable of operating from 0-400 Hz output frequency and the PWM 
frequencies range from 2-10 kHz. When a filter is used on the output of 
the drive, [Drive OL Mode], parameter 150 should be programmed so 
that PWM frequency is not affected by an overload condition (i.e. “0, 
Disabled” or “1, Reduce CLim”).

Trim Function

The trim function can be used with the Adjustable Voltage mode. The 
value of the selection in [Adj Volt TrimSel], parameter 669 is summed 
with the value of [Adj Volt Select], parameter 651. Scaling of the trim 
function is controlled with [Adj Volt Trim%], parameter 672. When the 
sign of [Adj Volt Trim%] is negative, the value selected in [Adj Volt 
TrimSel] is subtracted from the reference. 

Process Control

The Process PI loop in the drive can be configured to regulate the 
frequency or voltage commands of the drive. Typical applications using 
the Adjustable Voltage mode will close the loop around the voltage 
command. Process PI is enabled by selecting “1, AdjVoltTrim” in bit 10 
of [PI Configuration], parameter 124. This bit configures the PI regulator 
output to trim the voltage reference, rather than the torque or speed 
references. The trim can be configured to be exclusive by selecting “1, 
Excl Mode” in bit 0 of [PI Configuration], parameter 124. Trimming the 
voltage reference is not compatible with trimming the torque reference, 
thus if bits 10 and 8 of [PI Configuration] are set, a type II alarm will 
occur, setting bit 19 (PI Cfg Cflct) in [Drive Alarm 2], parameter 212.
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Application Notes C-3

Figure C.1   External Brake Resistor Circuitry
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C-4 Application Notes

The TorqProve™ feature of the PowerFlex 700 is intended for 
applications where proper coordination between motor control and a 
mechanical brake is required. Prior to releasing a mechanical brake, the 
drive will check motor output phase continuity and verify proper motor 
control (torque proving). The drive will also verify that the mechanical 
brake has control of the load prior to releasing drive control (brake 
proving). After the drive sets the brake, motor movement is monitored to 
ensure the brakes ability to hold the load. TorqProve can be operated 
with an encoder or encoderless. 

TorqProve functionality with an encoder includes:

Torque Proving (includes flux up and last torque measurement)

Brake Proving 

Brake Slip (feature slowly lowers load if brake slips/fails)

Float Capability (ability to hold full torque at zero speed)

Micro-Positioning

Fast Stop

Speed Deviation Fault, Output Phase Loss Fault, Encoder Loss Fault.

Encoderless TorqProve functionality includes:

Torque Proving (includes flux up and last torque measurement)

Brake Proving 

Micro-Positioning

Fast Stop

Speed Deviation Fault, Output Phase Loss Fault.

Important: Brake Slip detection and Float capability (ability to hold 
load at zero speed) are not available in encoderless 
TorqProve

Lifting/Torque Proving

!
ATTENTION:  Loss of control in suspended load applications can 
cause personal injury and/or equipment damage. Loads must always be 
controlled by the drive or a mechanical brake. Parameters 600-612 are 
designed for lifting/torque proving applications. It is the responsibility 
of the engineer and/or end user to configure drive parameters, test any 
lifting functionality and meet safety requirements in accordance with 
all applicable codes and standards.
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Application Notes C-5

TorqProve Manual Start Up

It is possible to use the Assisted Start Up (see page 2-3) to tune the 
motor. However, it is recommended that the motor be disconnected from 
the hoist/crane equipment during the routine. If this is not possible, refer 
to steps 1 through 12 on the following pages.

Initial Static Auto Tune Test

1. Set the following parameters as shown.

2. Press the Start key on the HIM. Parameters 062-064 will be updated.

!
ATTENTION:  User must read the following prior to the use of 
TorqProve with no encoder.

Encoderless TorqProve must be limited to lifting applications where 
personal safety is not a concern. Encoders offer additional protection 
and must be used where personal safety is a concern. Encoderless 
TorqProve can not hold a load at zero speed without a mechanical brake 
and does not offer additional protection if the brake slips/fails. Loss of 
control in suspended load applications can cause personal injury and/or 
equipment damage. 

It is the responsibility of the engineer and/or user to configure drive 
parameters, test any lifting functionality and meet safety requirements 
in accordance with all applicable codes and standards. If encoderless 
TorqProve is desired, the user must certify the safety of the application. 
To acknowledge that the end user has read this “Attention” and properly 
certified their encoderless application, bit 8 (“TPEncdless”) of 
[Compensation], parameter 56 must be changed to a “1.” This will 
disable Fault 28, “See Manual” and allow bit 1 of Parameter 600 to be 
changed to a “1” enabling encoderless TorqProve.

!
ATTENTION:  To guard against personal injury and/or equipment 
damage caused by unexpected brake release, verify the Digital Out 1 
brake connections and/or programming. The default drive 
configuration energizes the Digital Out 1 relay when power is applied 
to the drive. The PowerFlex 700 drive will not control the mechanical 
brake until TorqProve is enabled. If the brake is connected to this 
relay, it could be released. If necessary, disconnect the relay output 
until wiring/programming can be completed and verified.

No. Name Value Notes
380 [Digital Out1 Sel] “9, At Speed” keeps brake engaged during test
041-045 [Motor NP . . .] per nameplate enter motor nameplate data
053 [Motor Cntl Sel] “4, FVC Vector”
080 [Feedback Select] “3, Encoder”
061 [Autotune] “1, Static Tune”
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C-6 Application Notes

Motor Rotation/Encoder Direction Test

3. Set the following parameters as shown.

Important: If the direction of travel is critical at this point, perform 
short jogs to determine which run direction (RUNFWD 
or RUNREV) should be used in the next steps.

4. Press Start and run the drive in the desired direction. Observe the 
direction of motor rotation. 

If rotation is not in the desired direction:
– remove drive power and reverse the two motor leads, or . . .
– set bit 5 of [Compensation], parameter 56 to “Mtr Lead Rev.”

5. With the drive running, observe [Encoder Speed], parameter 415. If 
the sign of the encoder is not the same as the displayed frequency, 
remove drive power and reverse encoder leads A and A NOT.

6. With the drive running, verify correct motor rotation and encoder 
direction. Set [Motor Fdbk Type], parameter 412 to “1, Quad 
Check.” Stop the drive.

Rotate AutoTune Test

7. Set the following parameters as shown.

No. Name Value Notes
053 [Motor Cntl Sel] “0, Sensrls Vect”
080 [Feedback Select] “0, Open Loop”
090 [Digital Out1 Sel] “11, Preset Spd1”
238 [Fault Config 1] Bit 8, “In PhaseLoss” = 1

Bit 12, “OutPhaseLoss” = 1
380 [Digital Out1 Sel] “4, Run” releases brake 

!
ATTENTION:  In this test the following conditions will occur:

The motor will be run for 12 seconds at base frequency (60 Hz). 
Note that equipment travel during this 12 second interval may 
exceed equipment limits. However, travel distance can be reduced 
by setting [Maximum Speed], parameter 82 to a value less than 45 
Hz (i.e. 22.5 Hz = 12 seconds at 30 Hz). 

The brake will be released without torque provided by the drive for 
15 seconds. 

To guard against personal injury and/or equipment damage, this test 
should not be performed if either of the above conditions are considered 
unacceptable by the user.

No. Name Value Notes
053 [Motor Cntl Sel] “4, FVC Vector”
080 [Feedback Select] “3, Encoder”
061 [Autotune] “2, Rotate Tune”
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Application Notes C-7

8. Start the drive and run the motor in the desired direction. Parameters 
062, 063, 064 & 121 will be updated.

Inertia AutoTune Test

9. Set [Inertia Autotune], parameter 067 to “1, Inertia Tune.”

10. Press Start and run the motor in the direction desired. Parameters 
445, 446 and 450 will be updated.

11. Set [Speed Desired BW], parameter 449 to desired setting.

12. Set up is complete - check for proper operation.

Drive Setup

TorqProve with Encoder

To Enable TorqProve with an encoder, bit 0 of [TorqProve Cnfg], 
parameter 600 must be set to “1.” Once this is set, a Type 2 alarm will be 
active until the following settings are entered:

Encoderless TorqProve

To Enable Encoderless TorqProve, both bits 0 and 1 of [TorqProve 
Cnfg], parameter 600 must be set to “1.” Once this is set, a Type 2 alarm 
will be active until the following settings are entered:

Encoderless Guidelines

You can not hold zero speed in encoderless mode or operate near zero 
speed because of this, it is very important to set [Minimum Speed], 
parameter 81 to two or three times the slip frequency when in 
encoderless mode. (Example: A 1740 RPM motor has 2 Hz of slip. Set 
[Minimum Speed] to 4-6 Hz.)

Also set [Float Tolerance], parameter 606 to one to three times the slip 
frequency when in encoderless mode. You should also use fast accel and 
decel times (less than 2 seconds) when operating in encoderless mode.

No. Name Value Notes
053 [Motor Cntl Sel] “4, FVC Vector”
080 [Feedback Select] “3, Encoder”
412 [Motor Fdbk Type] “1, Quad Check”

No. Name Value Notes
053 [Motor Cntl Sel] “4, FVC Vector” or 

“0, Sensrls Vect”
080 [Feedback Select] “1, Slip Comp”

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 607 of 3168



C-8 Application Notes

Installation/Wiring 

When [TorqProve Cnfg] is set to “Enable,” the Digital Out 1 relay is 
used to control the external brake contactor. The normally open (N.O.) 
contact, when closed, is intended to energize the contactor. This provides 
the mechanical brake with voltage, causing the brake to release. Any 
interruption of power to the contactor will set the mechanical brake. 
Programming [Digital Out1 Sel], parameter 380 will be ignored when 
[TorqProve Cnfg] is set to “Enable.”

Figure C.2   Typical Torque Proving Configuration

Lifting/Torque Proving Application Programming

The PowerFlex 700 lifting application is mainly influenced by 
parameters 600 through 611 in the Torque Proving group of the 
Application file. Figure C.3 and the paragraphs that follow describe 
programming.

Figure C.3   Torque Proving Flow Diagram

24
25
26
27
28
29
30
31
32

Run Fwd
Run Rev
Clear Faults
Float/Micro
Fast Stop
Enable

12
13115V AC

Brake
Contactor

Brake Set
Normally Open

= Brake Set

24V configuration shown,
see page 1-21 for other examples. 

Torque
Prove Initiated

Brake
Released

Float
Initiated

Brake
Set

Brake
Slip Test

Run
Command

Run
Command Released

Drive Running

Run can be initiated anytime

All times between Drive Actions are programmable and can be made very small 
(i.e. Brake Release Time can be 0.1 seconds)

[ZeroSpdFloatTime]
Parameter 605

[Brk Release Time]
Parameter 604

[Brk Set Time]
Parameter 607

Operator
Commands

Time

Drive
Actions
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Application Notes C-9

Torque Proving

When the drive receives a start command to begin a lifting operation, the 
following actions occur:

1. The drive first performs a transistor diagnostic test to check for 
phase-to-phase and phase-to-ground shorts. A failure status from 
either of these tests will result in a drive fault and the brake relay will 
NOT be energized (brake remains set).

2. The drive will then provide the motor with flux as well as perform a 
check for current flow through all three motor phases. This ensures 
that torque will be delivered to the load when the mechanical brake is 
released. When torque proving is enabled, open phase loss detection 
is performed regardless of the setting of Bit 12 of [Fault Config 1], 
parameter 238.

3. If the drive passes all tests, the brake will be released and the drive 
will take control of the load after the programmed time in [Brk 
Release Time], parameter 604 which is the typical mechanical 
release time of the brake.

Brake Proving 

When the drive receives a stop command to end a lifting operation, the 
following actions occur:

1. The brake is commanded closed when the speed of the motor reaches 
zero.

2. After the time period programmed in [Brk Set Time], parameter 607, 
the drive will verify if the brake is capable of holding torque. It will 
do this by ramping the torque down at a rate set in [TorqLim 
SlewRate], parameter 608. Note that the drive can be started again at 
anytime without waiting for either of the above timers to finish.

3. While the torque is ramping down, the drive will perform a brake slip 
test. If movement exceeds the limit set in [BrkSlip Count], parameter 
609, then an alarm is set and the drive will start a brake slip 
procedure. The drive will allow the motor to travel the distance 
programmed [Brk Alarm Travel], parameter 610. Another slip test 
will be performed and will repeat continuously until; A) the load 
stops slipping, or B) the load reaches the ground. This feature keeps 
control of the load and returns it to the ground in a controlled manner 
in the event of a mechanical brake failure. 
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Speed Monitoring / Speed Band Limit

This routine is intended to fault the drive if the difference between the 
speed reference and the encoder feedback is larger than the value set in 
[Spd Dev Band], parameter 602 and the drive is NOT making any 
progress toward the reference. [SpdBand Integrat], parameter 603 sets 
the time that the speed difference can be greater than the deviation band 
before causing a fault and setting the brake.

Float

Float is defined as the condition when the drive is holding the load at 
zero hertz while holding off the mechanical brake. The float condition 
starts when the frequency drops below the speed set in [Float Tolerance], 
parameter 606. Float will stay active for a period of time set by 
[ZeroSpdFloatTime], parameter 605. If a digital input (parameters 
361-366) is set to “Micro Pos” (also Float) and it is closed, the Float 
condition will stay active and will disregard the timer. This signal is also 
available through a communication device, see [TorqProve Setup], 
parameter 601.

When encoderless TorqProve is enabled, the drive can not hold the load 
at zero speed. Parameter 606 [Float Tolerance] will then define the speed 
at which the brake is set. 

Micro Position

Micro Position refers to rescaling of the commanded frequency by a 
percentage entered in [MicroPos Scale %], parameter 611. This allows 
for slower operation of a lift which provides an operator with better 
resolution when positioning a load. Micro Position is activated only 
when the drive is running at or near zero speed. This can be initiated by a 
digital input configured as Micro Pos or through a communication 
device ([TorqProve Setup]) which is the same digital input which signals 
the float condition. To allow the Micro Position digital input to change 
the speed command while the drive is running, enter a “1” in Parameter 
600, Bit 2 “MicroPosSel.” A “0” will require drive to reach zero speed 
for micro position speed to become active.

Fast Stop

Fast Stop is intended to stop the load as fast as possible then set the 
mechanical brake. The Fast Stop can be initiated from a digital input or 
through a communication device through [TorqProve Setup]. The 
difference from a normal stop is that the decel time is forced to be 0.1 
seconds. When the Torque Proving function is enabled, the Float time is 
ignored at the end of the ramp. This feature can be used without enabling 
the Torque Proving function.
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The PowerFlex 700 includes digital input selections for decel and end 
limit switches. These can be used for applications that use limit switches 
for decelerating near the end of travel and then stopping at the end 
position. The end limit switch can also be used for end limit stops as 
many hoists require. These inputs can be used with or without TorqProve 
enabled. 

Decel Limit for Digital Inputs

Decel Limit is enabled by selecting “Decel Limit” as one of the digital 
inputs in [Digital In1-6 Select], parameters 361-366. When this input is 
“low” (opposite logic), the speed reference command will change from 
the selected reference to the value in [Preset Speed 1], parameter 101. 
The deceleration rate will be based on the active deceleration time. This 
limit will be enforced only in the direction the drive was running when 
the switch was activated (momentarily or continuously, see “B” in Figure 
C.4). The opposite direction will still be allowed to run at the selected 
reference speed. No speed limitation will occur between the limit 
switches (“A” in Figure C.4).

Two different switches can be connected in series to one digital input to 
provide a decel limit at both ends of the application (i.e. lift, conveyor, 
etc.). With proper set up, the drive will automatically apply the speed 
reduction based on the direction of the load even though only one digital 
input is being used. See “B” in Figure C.4.

End Travel Limit for Digital Inputs

End Travel Limit is enabled by selecting “End Limit” as one of the 
digital inputs in [Digital In1-6 Select]. A “low” at this input (opposite 
logic) will cause the drive to do a fast decel (0.1 sec) and turn off. This 
Stop limit will be enforced only in the direction the drive was running 
when the switch was activated (momentarily or continuously, see “C” in 
Figure C.4). 

A Start command in the same direction will only allow 0 Hz to be 
commanded. A Start in the opposite direction will allow motion with a 
speed command from the selected speed reference. If TorqProve is 
Enabled, the drive will hold zero speed for a time determined by 
[ZeroSpdFloat Time], parameter 605.

Two different input switches can be connected in series to one digital 
input to provide an end limit at both ends of the application (e.g. lift, 
conveyor, etc.). With proper set up, the drive will automatically apply the 
proper stopping based on the direction of the load even though only one 
digital input is being used. 

Limit Switches for Digital Inputs
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Limit Switch Set up

1. Move the load to a position between the two decel switches (“A” in 
Figure C.4). 

2. Select the switches in [Digital In1-6 Select]. If switches are only 
used on one end of travel, simply keep the load off of both switches 
when selecting in [Digital In1-6 Select].

If the set up is done incorrectly, the application will not move or will 
move at an incorrect (slower) speed. This can be corrected by selecting 
“Not Used” for both limit switches in [Digital In1-6 Select]. Then, move 
the load between the Decel Switches and select the limit switches again 
in [Digital In1-6 Select]. 

Important: When properly set up, the drive will remember its location 
during power cycles (or power loss) unless the load is 
manually moved during power down conditions. If this 
occurs, simply reset the feature using the procedure above.

Figure C.4   Limit Switch Operation

Refer to Reverse Speed Limit on page C-31.

Within the PowerFlex family there are several motor control 
technologies:

Torque Producers
Torque Controllers
Speed Regulators

End Limit
Switch

Decel Limit
Switch

Decel Limit
Switch

End Limit
Switch

C B A CB

Preset 1 Speed (Slow)Commanded Speed (Normal Operating Speed)
Stop

Preset 1 Speed (Slow) Commanded Speed (Normal Operating Speed)

this direction
only

Stop
this direction

only

Minimum Speed

Motor Control Technology
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Torque Producers
Volts/Hertz

This technology follows a specific pattern of voltage and frequency 
output to the motor, regardless of the motor being used. The shape of the 
V/Hz curve can be controlled a limited amount, but once the shape is 
determined, the drive output is fixed to those values. Given the fixed 
values, each motor will react based on its own speed/torque 
characteristics.

This technology is good for basic centrifugal fan/pump operation and for 
most multi-motor applications. Torque production is generally good.

Sensorless Vector

This technology combines the basic Volts/Hertz concept with known 
motor parameters such as Rated FLA, HP, Voltage, stator resistance and 
flux producing current. Knowledge of the individual motor attached to 
the drive allows the drive to adjust the output pattern to the motor and 
load conditions. By identifying motor parameters, the drive can 
maximize the torque produced in the motor and extend the speed range 
at which that torque can be produced.

This technology is excellent for applications that require a wider speed 
range and applications that need maximum possible torque for 
breakaway, acceleration or overload. Centrifuges, extruders, conveyors 
and others are candidates.

Torque Controllers
Vector

This technology differs from the two above, because it actually controls 
or regulates torque. Rather than allowing the motor and load to actually 
determine the amount of torque produced, Vector technology allows the 
drive to regulate the torque to a defined value. By independently 
identifying and controlling both flux and torque currents in the motor, 
true control of torque is achieved. High bandwidth current regulators 
remain active with or without encoder feedback to produce outstanding 
results.

This technology is excellent for those applications where torque control, 
rather than mere torque production, is key to the success of the process. 
These include web handling, demanding extruders and lifting 
applications such as hoists or material handling.

Vector Control can operate in one of two configurations:
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1. Encoderless

Not to be confused with Sensorless Vector above, Encoderless Vector 
based on Allen-Bradley’s patented Field Oriented Control 
technology means that a feedback device is not required. Torque 
control can be achieved across a significant speed range without 
feedback.

2. Closed Loop (with Encoder)

Vector Control with encoder feedback utilizes Allen-Bradley’s Force 
Technology™. This industry leading technology allows the drive to 
control torque over the entire speed range, including zero speed. For 
those applications that require smooth torque regulation at very low 
speeds or full torque at zero speed, Closed Loop Vector Control is 
the answer.

Speed Regulators

Any of the PowerFlex drives, regardless of their motor control 
technology (Volts/Hz, Sensorless Vector or Vector) can be set up to 
regulate speed. Speed regulation and torque regulation must be separated 
to understand drive operation. 

The PowerFlex 700 can offer improved speed regulation by adding speed 
feedback. Using a speed feedback device (encoder) tightens speed 
regulation to 0.001% of base speed and extends the speed range to zero 
speed

For single motor applications the drive can be programmed to protect the 
motor from overload conditions. An electronic thermal overload I2T 
function emulates a thermal overload relay. This operation is based on 
three parameters; [Motor NP FLA], [Motor OL Factor] and [Motor OL 
Hertz] (parameters 042, 048 and 047, respectively). 

[Motor NP FLA] is multiplied by [Motor OL Factor] to allow the user to 
define the continuous level of current allowed by the motor thermal 
overload. [Motor OL Hertz] is used to allow the user to adjust the 
frequency below which the motor overload is derated.

The motor can operate up to 102% of FLA continuously. If the drive was 
just activated, it will run at 150% of FLA for 180 seconds. If the motor 
had been operating at 100% for over 30 minutes, the drive will run at 
150% of FLA for 60 seconds. These values assume the drive is operating 
above [Motor OL Hertz], and that [Motor OL Factor] is set to 1.00.

Motor Overload
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Operation below 100% current causes the temperature calculation to 
account for motor cooling.

[Motor OL Hertz] defines the frequency where motor overload capacity 
derate should begin. The motor overload capacity is reduced when 
operating below [Motor OL Hertz]. For all settings of [Motor OL Hertz] 
other than zero, the overload capacity is reduced to 70% at an output 
frequency of zero.

[Motor NP FLA] is multiplied by [Motor OL Factor] to select the rated 
current for the motor thermal overload. This can be used to raise or lower 
the level of current that will cause the motor thermal overload to trip. 
The effective overload factor is a combination of [Motor OL Hertz] and 
[Motor OL Factor].

Motor Overload Curve
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The PowerFlex 700 (firmware version 4.002 or greater) has the ability to 
retain the motor overload count at power down per the 2005 NEC motor 
overtemp requirement. To Enable/Disable this feature, refer to the table 
below. Once Enabled, the value for [Testpoint 1 Sel] may be changed.

Overspeed Limit is a user programmable value that allows operation at 
maximum speed, but also provides an “overspeed band” that will allow a 
speed regulator such as encoder feedback or slip compensation to 
increase the output frequency above maximum speed in order to 
maintain maximum motor speed.

The figure below illustrates a typical Custom V/Hz profile. Minimum 
Speed is entered in Hertz and determines the lower speed reference limit 
during normal operation. Maximum Speed is entered in Hertz and 
determines the upper speed reference limit. The two “Speed” parameters 
only limit the speed reference and not the output frequency.

The actual output frequency at maximum speed reference is the sum of 
the speed reference plus “speed adder” components from functions such 
as slip compensation. 

The Overspeed Limit is entered in Hertz and added to Maximum Speed 
and the sum of the two (Speed Limit) limit the output frequency. This 
sum (Speed Limit) must is compared to Maximum Frequency and an 
alarm is initiated which prevents operation if the Speed Limit exceeds 
Maximum Frequency.

Motor Overload Memory Retention Per 2005 NEC

Overload Retention [Testpoint 1 Sel], param 234 [Testpoint 1 Data], param 235
Enable “529” “529”
Disable “529” (1)

(1) Default setting.

“0”(1)

Overspeed

Frequency

O
ut

pu
t V

ol
ta

ge Overspeed
Limit

Frequency Trim
due to Speed
Control Mode

Maximum
Voltage

Motor NP
Voltage

Run
Boost

 Break
Voltage

Start
Boost

Allowable Output Frequency Range - Normal Operation

Allowable Speed Reference Range

Allowable Output Frequency Range -
Bus Regulation or Current Limit

 Maximum
Frequency

Motor NP Hz0  Break
Frequency

Maximum
Speed

Minimum
Speed

Output
Frequency

Limit

(lower limit on this range can be 0 depending on the value of Speed Adder)
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The PowerFlex 700 includes a position indexer/speed profiler which 
provides either point-to-point positioning with a position regulator or 
speed profiling using a velocity regulator. Point-to point positioning can 
be either incremental moves or absolute moves which are referenced to 
home. Encoder feedback (incremental encoder) is required for the 
position regulator. Speed profiling steps can be time-based or triggered 
by digital inputs, encoder counts or parameter levels. These speed 
profiling steps can be operated open loop or with an encoder.

The indexer is programmed by entering data into a 16 step array. Each 
step has several variables for optimal customization (see below). The 
steps can be run in a continuous cycle or a single cycle. The process can 
also move to or from any step in the array.

This feature also includes homing capability to a limit switch or a marker 
pulse using an automatic homing procedure. 

Important: The PowerFlex 700 uses an incremental encoder only. 
Since absolute encoders are not used, your process must be 
able to accommodate this homing procedure after a power 
down or power loss.

Common Guidelines for all Step Types

Enabling Position Indexer/Speed Profiler

This feature is enabled by selecting “7 - Pos/Spd Prof” in [Speed/
Torque Mod], parameter 088. Parameters 700-877 set up the indexer/
profiler.

Motor Control Modes

For Position Indexing with an encoder, only FVC Vector Control 
should be used for optimum performance. 

For Velocity Profiling, any motor control mode can be used. 
However, Sensorless Vector or FVC Vector Control modes will offer 
the best performance. 

Direction Control

The drive must be configured to allow the profile to control the 
direction. This is accomplished by setting [Direction Mode], 
parameter 190 to “Bipolar” (default is “Unipolar”).

Position Indexer/Speed Profiler

Step Type Value Velocity
Accel 
Time

Decel 
Time

Next Step 
Condition Dwell Batch Next
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Limits

Many threshold values can affect the performance of the profile/
indexer. To help minimize the possibility of overshooting a position, 
ensure that the following parameters are set for the best performance.

Speed Regulator

The bandwidth of the speed regulator will affect the performance. If 
the connected inertia is relatively high, the bandwidth will be low 
and therefore a bit sluggish. When programming the acceleration and 
deceleration rates for each step, do not make them too aggressive or 
the regulator will be limited and therefore overshoot the desired 
position.

Position Loop Tuning
Two parameters are available for tuning the position loop. 

[Pos Reg Filter], parameter 718 is a low pass filter at the input of the 
position regulator. 

[Pos Reg Gain], parameter 719 is a single adjustment for increasing 
or decreasing the responsiveness of the regulator. 

By default these parameters are set at approximately a 6:1 ratio
(filter = 25, gain = 4). It is recommended that a minimum ratio of 4:1 be 
maintained.

No. Parameter Description
153 [Regen Power Limit] Default is –50% and will likely require a greater 

negative value. A brake or other means of dissipating 
regenerative energy is recommended.

147 [Current Lmt Sel] By default these parameters are set to provide 150% of 
drive rating. If lowered, the performance may be 
degraded.

148 [Current Lmt Val]

161
162

[Bus Reg Mode A] 
[Bus Reg Mode B]

The default setting will adjust frequency to regulate the 
DC Bus voltage under regenerative conditions. This will 
most likely cause a position overshoot. To resolve this, 
select “Dynamic Brak” and size the load resistor for the 
application.
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Profile Command Control Word
The profile/indexer is controlled with [Pos/Spd Prof Cmd], parameter 
705. The bit definitions are as follows:

The [Pos/Spd Prof Cmd] bits can be set via DPI interface (HIM or 
Comm) or digital inputs. When digital input(s) are programmed for “Pos 
Sel 1-5,” the starting step of the profile is exclusively controlled by the 
digital inputs. The DPI interface value for bits 0-4 will be ignored. 

If a digital input is configured for the bit 8-11 functions (see above), the 
DPI interface or the digital input can activate the command.

Velocity Regulated Step Types and Parameters
Each of the Velocity Regulated steps has the following associated 
parameters or functions. Refer to the following page for descriptions.

Bit Name Description
0 Start Step 0 The binary value of these bits determines which step will be the 

starting step for the profile when a start command is issued. If the 
value of these bits are not 1-16 the drive will not run since it does 
not have a valid step to start from. Valid Examples: 00011 = step 
3, 01100 = step 12

1 Start Step 1
2 Start Step 2
3 Start Step 3
4 Start Step 4
5-7 Reserved Reserved for future use
8 Hold Step When set, this command will inhibit the profile from transitioning 

to the next step when the condition(s) required are satisfied. 
When the hold command is released, the profile will transition to 
the next step.

9 Pos Redefine This bit is used to set the present position as home. When this bit 
is set, [Profile Status] bit At Home will be set and the [Units 
Traveled] will be set to zero.

10 Find Home This bit is used to command the find home routine.
11 Vel Override When this bit is set the velocity of the present step will be 

multiplied by the value in [Vel Override].
12-31 Reserved Reserved for future use

Value Velocity
Accel 
Time

Decel 
Time

Next Step 
Condition Dwell Batch Next

Time Total Move 
Time

Speed & 
Direction

Accel Rate Decel Rate Time greater 
than [Step Value]

Dwell Time Batch 
Number

Next 
Step

Time Blend Total Time Speed & 
Direction

Accel Rate Decel Rate Time greater 
than [Step Value]

NA NA Next 
Step

Digital Input Digital Input 
Number

Speed & 
Direction

Accel Rate Decel Rate Digital Input logic Dwell Time Batch 
Number

Next 
Step

Encoder 
Incremental 
Blend

Position & 
Direction

Speed Accel Rate Decel Rate At Position   
[Step Value]

NA NA Next 
Step

Parameter 
Level

Parameter 
Number +/–

Speed & 
Direction

Accel Rate Decel Rate [Step Value] > or 
<    [Step Dwell]

Compare 
Value

NA Next 
Step

End NA NA NA Decel Rate At Zero transition Dwell Time NA Stop
NA = Function not applicable to this step type
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Time

When started, the drive will ramp to the desired velocity, hold the speed, 
and then ramp to zero in the programmed time for the given step. Dwell 
time and batch affect when the next step is executed.

Time Blend

When started, the drive will ramp to the desired velocity and hold speed 
for the programmed time. At this point it will transition to the next step 
and ramp to the programmed velocity without going to zero speed. 

Digital Input

When started, the drive will ramp to the desired velocity and hold speed 
until the digital input programmed in the value transitions in the 
direction defined. When this occurs, the profile will transition to the next 
step after dwell and batch settings are satisfied. It will then ramp to the 
programmed velocity without going to zero speed. 

Encoder Incremental Blend (EncIncrBlend)

When started, the drive will ramp to the desired velocity and hold speed 
until the units of travel programmed is reached (within tolerance 
window). The profile will then transition to the next step and the drive 
will ramp to the speed of the new step without first going to zero speed. 

Encoder Incremental Blend with Hold

This profile is the same as the previous, but contains the “Hold” 
function. While “Hold” is applied, the step transition is inhibited. When 
released, the step can then transition if the conditions to transition are 
satisfied.

Parameter Level (Param Level)

When started, the drive will ramp to the desired velocity, hold speed and 
compare the parameter value of the parameter number programmed in 
[Step Value] to the [Step Dwell] level. The sign of the [Step Value] 
defines “less than or greater than” [Step Dwell]. When true, the profile 
will transition to the next step.

End

The drive ramps to zero speed and stops the profile. It clears the current 
step bits and sets the “Complete” bit (14) in [Profile Status], parameter 
700.
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Position Regulated Step Types and Parameters
Each of the Position Regulated steps has the following associated 
parameters or functions:

Encoder Absolute

This is a move to an absolute position, which is referenced from the 
home position. When started the drive ramps to the desired velocity in 
the direction required, holds the speed, then ramps to zero speed landing 
or ending at the commanded position within the tolerance window.

Encoder Incremental (Encoder Incr)

This is a move increment from the current position in the direction, 
distance and speed programmed. When started the drive ramps to the 
desired velocity, holds the speed, then ramps to zero speed landing or 
ending at the commanded position within the tolerance window. 

End Hold Position

The drive holds the last position and stops the profile after dwell time 
expires. Must be used with position regulated profile. Do Not use “End.”

Homing Routine
Each time the profile/indexer is enabled, the drive requires a home 
position to be detected. The following options are available:

Homing to Marker Pulse with Encoder Feedback

When “Find Home” is commanded the homing routine is run when a 
start command is issued. The Homing bit (11) in [Profile Status] will 
be set while the homing routine is running. The drive will ramp to the 
speed and direction set in [Find Home Speed], parameter 713 at the 
rate set in [Find Home Ramp], parameter 714 until the digital input 
defined as “Home Limit” is activated. The drive will then ramp to 

Step Type Value Velocity
Accel 
Time

Decel 
Time

Next Step 
Condition Dwell Batch Next

Encoder 
Absolute

Position & 
Direction 

Speed Accel 
Rate

Decel 
Rate

At Position Dwell 
Time

NA Next 
Step

Encoder 
Incremental

Position & 
Direction 

Speed Accel 
Rate

Decel 
Rate

At Position Dwell 
Time

Batch 
Number

Next 
Step

End Hold 
Position

NA NA NA NA At Position Dwell 
Time

NA Stop

NA = Function not applicable to this step type
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zero and then back up to first marker pulse prior to the Home Limit 
switch at 1/10 the [Find Home Speed]. When on the marker pulse, 
the At Home bit (13) is set in [Profile Status] and the drive is 
stopped.

Figure C.5 shows the sequence of operation for homing to a marker 
pulse. [Encoder Z Chan], parameter 423 must be set to “Marker 
Input” or “Marker Check” for this type of homing.

Figure C.5   Homing to Marker

Homing to Limit Switch with Encoder Feedback

When “Find Home” is commanded, the homing routine is run when 
a start command is issued. The Homing bit (11) in [Profile Status] 
will be set while the homing routine is running. The drive will ramp 
to the speed and direction set in [Find Home Speed] at the rate set in 
[Find Home Ramp] until the digital input defined as Home Limit is 
activated. The drive will then reverse direction at 1/10 the [Find 
Home Speed] to the point where the Home Limit switch activated 
and stop.

Figure C.6 shows the sequence of operation for homing to a limit 
switch with encoder feedback (without a marker pulse). [Encoder Z 
Chan] must be set to “Pulse Input” or “Pulse Check.”
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Figure C.6   Homing to a Limit Switch

Homing to Limit Switch w/o Encoder Feedback

When “Find Home” is commanded, the homing routine is run when 
a Start command is issued. The Homing bit (11) in [Profile Status] 
will be set while the homing routine is running. The drive will ramp 
to the speed and direction set in [Find Home Speed] at the rate set in 
[Find Home Ramp] until the digital input defined as Home Limit is 
activated. The drive will then decelerate to zero. If the switch is no 
longer activated, the drive will reverse direction at 1/10 the [Find 
Home Speed] to the switch position and then stop. The Home Limit 
switch will be active when stopped. 

Figure C.7 shows the sequence of operation for homing to a limit 
switch without encoder feedback.

Figure C.7   Homing to Limit Switch (No Feedback)
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Position Redefine

When “Pos Redefine” is set, the present position is established as 
Home and [Units Traveled] is set to zero.

Disable Homing Requirement

If a home position is not required, the routine can be disabled by 
clearing [Alarm Config 1], bit 17 (Prof SetHome) to “0”. This will 
disable the alarm from being set when Pos/Spd Profile mode is 
configured in [Speed/Torque Mod] and will set the present position 
as Home.

Once Homing is complete the Find Home command must be 
removed to allow the profile to be run. If the Find Home command is 
not removed, when the drive is started the routine will see that it is At 
Home and the drive will stop. 

Example 1
Five Step Velocity Profile (Time-Based and Encoder-Based)
The first three steps are “Time” steps followed by an “Encoder Abs” step 
to zero and then an “End” step. For each Time step the drive ramps at 
[Step x AccelTime] to [Step x Velocity] in the direction of the sign of 
[Step x Velocity]. The drive then decelerates at [Step X DecelTime] to 
zero. The [Step X Value] is programmed to the desired time for the total 
time of the accel, run and decel of the step. Each step has a 1 second time 
programmed in [Step X Dwell] which is applied to the end of each step. 
After the dwell time expires, the profile transitions to the next step. The 
absolute step is used to send the profile back to the home position. This 
is done by programming [Step 4 Value] to zero. 

Figure C.8   Time Example
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Example 2
Six Step Velocity Profile (Digital Input-Based)
In each step, the drive ramps at [Step x AccelTime] to [Step x Velocity] 
in the direction of the sign of [Step x Velocity] until a digital input is 
detected. When the input is detected it transitions to the next step in the 
profile. This continues through Digital Input #6 activating step 5. Step 5 
is defined as a “Parameter Level” step. Digital Inputs used in the profile 
must be defined as “Prof Input.” 

Important: A transition is required to start each step. If the input is 
already true when transitioning to a digital input step, the 
indexer will not go to the next step. 

Figure C.9   Digital Input Example 

Step #
[Step x 
Type]

[Step x 
Velocity]

[Step x 
AccelTime]

[Step x 
DecelTime]

[Step x 
Value]

[Step x 
Dwell]

[Step x 
Batch]

[Step x 
Next]

1 Time 100 0.5 0.5 5.00 1.00 1 2
2 Time 200 0.5 0.5 5.00 1.00 1 3
3 Time 300 0.5 0.5 5.00 1.00 1 4
4 Encoder Abs 400 0.5 0.5 0.00 1.00 1 5
5 End N/A N/A 0.5 N/A 0.00 N/A N/A
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Next]
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2 Digital Input 50 0.5 0.5 4.00 5.00 1 3
3 Digital Input -300 0.5 0.5 5.00 0.00 1 4
4 Digital Input -100 0.5 0.5 6.00 0.00 1 5
5 Param Level -50 0.5 0.5 701 0.00 1 6
6 End N/A N/A 0.5 N/A 0.00 N/A N/A

0

5

10

15

20

25

30

35

40

45

50

-350

-50

-150

-250

0

50

150

250

350

30 50 70 90 110 130 150 170

Step 1

Digital Input #4

Step 2
Step 3

Time

Step 4 Step 5

Note: Step 5 is a Parameter Level Step.

Step 6

Digital Input #6

5s
Dwell

[Encoder Speed], 415 [Units Traveled], 701 Current Step Dig In Status, 216[Profile Status], 700

Digital Input #3

Digital Input #5

10

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 625 of 3168



C-26 Application Notes

Example 3
Five Step Positioner with Incremental Encoder 
The first three steps of this indexer are “Encoder Incr” steps followed by 
an “Encoder Abs” step to zero and then an “End Hold Position” step. For 
each “Encoder Incr” step the drive ramps at [Step x AccelTime] to [Step 
x Velocity] in the direction of the sign of [Step xValue]. It then 
decelerates at the rate of [Step x DecelTime] to the position programmed 
in [Step x Value] which sets the desired units of travel for the step. When 
the value programmed in [Step x Value] is reached within the tolerance 
window programmed in [Encoder Pos Tol], the “At Position” bit is set in 
[Profile Status]. In this example a dwell value held each of the first three 
steps “At Position” for 1 second. After the [Step x Dwell] time expires, 
the profile transitions to the next step. The absolute step is used to send 
the profile back to the home position. This is accomplished by 
programming [Step 4 Value] to zero. 

Figure C.10   Encoder Incremental w/Dwell Example
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1 Encoder Incr 100 0.5 0.5 10.00 1.00 1 2
2 Encoder Incr 200 0.5 0.5 10.00 1.00 1 3
3 Encoder Incr 300 0.5 0.5 10.00 1.00 1 4
4 Encoder Abs 400 0.5 0.5 0.00 1.00 1 5
5 End Hold 
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When AC input power is lost, energy is being supplied to the motor from 
the DC bus capacitors. The energy from the capacitors is not being 
replaced (via the AC line), thus, the DC bus voltage will fall rapidly. The 
drive must detect this fall and react according to the way it is 
programmed. Two parameters display DC bus voltage:

[DC Bus Voltage] - displays the instantaneous value 

[DC Bus Memory] - displays a 6 minute running average of the 
voltage. 

All drive reactions to power loss are based on [DC Bus Memory]. This 
averages low and high line conditions and sets the drive to react to the 
average rather than assumed values. For example, a 480V installation 
would have a 480V AC line and produce a nominal 648V DC bus. If the 
drive were to react to a fixed voltage for line loss detect, (i.e. 533V DC), 
then normal operation would occur for nominal line installations. 
However, if a lower nominal line voltage of 440V AC was used, then 
nominal DC bus voltage would be only 594V DC. If the drive were to 
react to the fixed 533V level (only –10%) for line loss detect, any 
anomaly might trigger a false line loss detection. Line loss, therefore 
always uses the 6 minute average for DC bus voltage and detects line 
loss based on a fixed percentage of that memory. In the same example, 
the average would be 594V DC instead of 650V DC and the fixed 
percentage, 27% for “Coast to Stop” and 18% for all others, would allow 
identical operation regardless of line voltage.

The PowerFlex 70 uses only these fixed percentages. The PowerFlex 700 
can selectively use the same percentages or the user can set a trigger 
point for line loss detect. The adjustable trigger level is set using [Power 
Loss Level] (see [Power Loss Level] on page 3-33). 

Figure C.11   Power Loss Mode = Coast
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Figure C.12   Power Loss Mode = Decel

The internal PI function of the PowerFlex 700 provides closed loop 
process control with proportional and integral control action. The 
function is designed for use in applications that require simple control of 
a process without external control devices. The PI function allows the 
microprocessor of the drive to follow a single process control loop. 

The PI function reads a process variable input to the drive and compares 
it to a desired setpoint stored in the drive. The algorithm will then adjust 
the output of the PI regulator, changing drive output frequency to try and 
make the process variable equal the setpoint.

It can operate as trim mode by summing the PI loop output with a master 
speed reference.

Or, it can operate as control mode by supplying the entire speed 
reference. This method is identified as “exclusive mode”
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PI Enable 

The output of the PI loop can be turned on (enabled) or turned off 
(disabled). This control allows the user to determine when the PI loop is 
providing part or all of the commanded speed. The logic for enabling the 
PI loop is shown below.

The drive must be running for the PI loop to be enabled. The loop will be 
disabled when the drive is ramping to a stop (unless “Stop Mode” is 
configured in [PI Configuration]), jogging or the signal loss protection 
for the analog input(s) is sensing a loss of signal.

If a digital input has been configured to “PI Enable,” two events are 
required to enable the loop: the digital input must be closed AND bit 0 of 
the PI Control parameter must be = 1. 

If no digital input is configured to “PI Enable,” then only the Bit 0 = 1 
condition must be met. If the bit is permanently set to a “1”, then the 
loop will become enabled as soon as the drive goes into “run”.
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otes

Figure C
.13   Process Trim
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Figure C.14   [Rev Speed Limit], parameter 454 set to zero

Figure C.15   [Rev Speed Limit], parameter 454 set to a non-zero Value
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Figure C.16   Skip Frequency

Some machinery may have a resonant operating frequency that must be 
avoided to minimize the risk of equipment damage. To assure that the 
motor cannot continuously operate at one or more of the points, skip 
frequencies are used. Parameters 084-086, ([Skip Frequency 1-3]) are 
available to set the frequencies to be avoided.

The value programmed into the skip frequency parameters sets the center 
point for an entire “skip band” of frequencies. The width of the band 
(range of frequency around the center point) is determined by parameter 
87, [Skip Freq Band]. The range is split, half above and half below the 
skip frequency parameter.

If the commanded frequency of the drive is greater than or equal to the 
skip (center) frequency and less than or equal to the high value of the 
band (skip plus 1/2 band), the drive will set the output frequency to the 
high value of the band. See (A) in Figure C.16.

If the commanded frequency is less than the skip (center) frequency and 
greater than or equal to the low value of the band (skip minus 1/2 band), 
the drive will set the output frequency to the low value of the band. See 
(B) in Figure C.16.

Acceleration and deceleration are not affected by the skip frequencies. 
Normal accel/decel will proceed through the band once the commanded 
frequency is greater than the skip frequency. See (A) & (B) in Figure 
C.16. This function affects only continuous operation within the band.
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Skip Frequency Examples
The skip frequency will have 
hysteresis so the output does not 
toggle between high and low values. 
Three distinct bands can be 
programmed. If none of the skip 
bands touch or overlap, each band 
has its own high/low limit. 

If skip bands overlap or touch, the 
center frequency is recalculated 
based on the highest and lowest band 
values.

If a skip band(s) extend beyond the 
max frequency limits, the highest 
band value will be clamped at the 
max frequency limit. The center 
frequency is recalculated based on 
the highest and lowest band values.

If the band is outside the limits, the 
skip band is inactive.

0 Hz

Skip Frequency 2

Skip Frequency 1

Max. Frequency

Skip Band 1

Skip Band 2

0 Hz

Skip Frequency 2
Skip Frequency 1

400 Hz.

Adjusted
Skip Band
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This function stops (sleep) and starts (wake) the drive based on 
separately configurable analog input levels rather than discrete start and 
stop signals. When enabled in “Direct” mode, the drive will start (wake) 
when an analog signal is greater than or equal to the user specified 
[Wake Level], and stop the drive when an analog signal is less than or 
equal to the user specified [Sleep Level]. When Sleep Wake is enabled 
for “Invert” mode(1), the drive will start (wake) when an analog signal is 
less than or equal to the user specified [Wake Level], and stop the drive 
when an analog signal is greater than or equal to the user specified 
[Sleep Level].

Definitions

Wake - A start command generated when the analog input value 
remains above [Wake Level] (or below when Invert mode is active) 
for a time greater than [Wake Time].

Sleep - A Stop command generated when the analog input value 
remains below [Sleep Level] (or above when Invert mode is active) 
for a time greater than [Sleep Time].

Speed Reference – The active speed command to the drive as 
selected by drive logic and [Speed Ref x Sel].

Start Command - A command generated by pressing the Start button 
on the HIM, closing a digital input programmed for Start, Run, Run 
Forward or Run Reverse.

Refer to Figure C.17.

Sleep Wake Mode

(1) Invert mode is only available with Vector firmware 3.xxx and later.
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Figure C.17   Sleep Wake Mode
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1. [Sleep-Wake Ref] must be set to the analog input that will control 
"Start/Stop" functions.

2. [Sleep-Wake Mode] must = "1, Direct" (Enable) or "2, Invert (Enable)."

3. [Sleep Level] must be less than [Wake Level] in Direct mode (or 
greater than [Wake Level] in "Invert" mode).

4. [Speed Ref x Sel] must be set to a speed reference source that will 
control the drive. If [Sleep-Wake Ref] = [Speed Ref x Sel], the same 
analog signal will control start/stop and speed reference.

5. At least one of the following must be programmed for [Digital Inx Sel]: 
"Not Stop," "Enable," "Start," "Run," "Run Forward," "Run Reverse."
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A powerup delay time of up to 30 seconds can be programmed through 
[Powerup Delay], parameter 167. After the time expires, the drive will 
start if all of the start permissive conditions are met. Before that time, 
restart is not possible.

The PowerFlex 700 offers several methods for stopping a load. The 
method/mode is defined by [Stop/Brk Mode A/B], parameters 155 & 
156. These modes include:

Coast
Ramp
Ramp to Hold
DC Brake
Fast Brake 

Additionally, [Flux Braking], parameter 166 can be selected separately 
to provide additional braking during a “Stop” command or when 
reducing the speed command. For “Stop” commands, this will provide 
additional braking power during “Ramp” or “Ramp to Hold” selections 

Start At PowerUp

[Powerup Delay]
 Time Expired?

Start At PowerUp

Yes

Powerup Terminated!
Normal Mode

No

No

No

Powerup Start

Is the terminal block Run,
 Run Forward or Run Reverse

Input Closed?

Yes

Yes

All Start Permissives Met?
1. No fault conditions present.
2. No Type 2 alarm conditions present.
3. The terminal block programmed 

enable input is closed.
4. The Stop input (from all sources) is 

received.

Stop Mode
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only. If “Fast Brake” or “DC Brake” is used, “Flux Braking” will only be 
active during speed changes (if enabled).

A “Ramp” selection will always provide the fastest stopping time if a 
method to dissipate the required energy from the DC bus is provided (i.e. 
resistor brake, regenerative brake, etc.). The alternative braking methods 
to external brake requirements can be enabled if the stopping time is not 
as restrictive. Each of these methods will dissipate energy in the motor 
(use care to avoid motor overheating). Table C.A describes several 
braking capability examples.

Table C.A   Braking Method Examples

Method Use When Application Requires . . . Braking Power
Ramp The fastest stopping time or fastest ramp time for 

speed changes (external brake resistor or 
regenerative capability required for ramp times 
faster than the methods below).
High duty cycles, frequent stops or speed changes. 
(The other methods may result in excessive motor 
heating).

Most

Fast 
Brake

Additional braking capability without use of external 
brake resistor or regenerative units.

More than Flux 
Braking or DC Brake

Flux 
Braking

Fast speed changes and fast stopping time.
Typical stop from speeds below 50% of base speed 
(“Flux Braking” will likely stop the load faster than 
“Fast Brake” in this case)
Important: This can be used in conjunction with 
“Ramp” or “Ramp to Hold” for additional braking 
power or with “Fast Brake” or “DC Brake” for speed 
changes.

More than DC Brake 

DC 
Brake

Additional braking capability without use of external 
brake resistor or regenerative units

Less than above 
methods

Mode Description
Coast to 
Stop

This method releases the motor and allows the load to stop by friction.
1. On Stop, the drive output goes immediately to zero (off).
2. No further power is supplied to the motor. The drive has released control.
3. The motor will coast for a time that is dependent on the mechanics of the system 

(inertia, friction, etc).

Coast Time is load dependentStop
Command

Time

Output Voltage

Output Current

Motor Speed
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Brake to 
Stop

This method uses DC injection of the motor to Stop and/or hold the load.
1. On Stop, 3 phase drive output goes to zero (off)
2. Drive outputs DC voltage on the last used phase at the level programmed in [DC Brake 

Level] Par 158. This voltage causes a “stopping” brake torque. If the voltage is applied 
for a time that is longer than the actual possible stopping time, the remaining time will 
be used to attempt to hold the motor at zero speed.

3. DC voltage to the motor continues for the amount of time programmed in [DC Brake 
Time] Par 159. Braking ceases after this time expires.

4. After the DC Braking ceases, no further power is supplied to the motor. The motor may 
or may not be stopped. The drive has released control.

5. The motor, if rotating, will coast from its present speed for a time that is dependent on 
the mechanics of the system (inertia, friction, etc).

Ramp to 
Stop

This method uses drive output reduction to stop the load.
1. On Stop, drive output will decrease according to the programmed pattern from its 

present value to zero. The pattern may be linear or squared. The output will decrease 
to zero at the rate determined by the programmed [Maximum Freq] and the 
programmed active [Decel Time x].

2. The reduction in output can be limited by other drive factors such as such as bus or 
current regulation.

3. When the output reaches zero the output is shut off. 
4. The motor, if rotating, will coast from its present speed for a time that is dependent on 

the mechanics of the system (inertia, friction, etc).

Mode Description

Stop
Command DC Hold Time

(A)(C)(B)
Time

Output Voltage

Output Current

Motor Speed

DC
Hold Level

DC Hold Time

DC
Hold
Level

Stop
Command

Time

Output Voltage

Output Current

Motor Speed

Output Voltage

Output Current

Zero
Command

Speed
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Ramp to 
Hold

This method combines two of the methods above. It uses drive output reduction to stop the 
load and DC injection to hold the load at zero speed once it has stopped.
1. On Stop, drive output will decrease according to the programmed pattern from its 

present value to zero. The pattern may be linear or squared. The output will decrease 
to zero at the rate determined by the programmed [Maximum Freq] and the 
programmed active [Decel Time x]

2. The reduction in output can be limited by other drive factors such as bus or current 
regulation.

3. When the output reaches zero 3 phase drive output goes to zero (off) and the drive 
outputs DC voltage on the last used phase at the level programmed in [DC Brake 
Level] Par 158. This voltage causes a “holding” brake torque.

4. DC voltage to the motor continues until a Start command is reissued or the drive is 
disabled.

5. If a Start command is reissued, DC Braking ceases and he drive returns to normal AC 
operation. If an Enable command is removed, the drive enters a “not ready” state until 
the enable is restored.

Fast 
Brake

This method uses drive output reduction to stop the load.
1. On Stop, the drive output will decrease according to the programmed pattern from its 

present value to zero at the rate determined by the programmed active [Decel Time x]. 
This is accomplished by lowering the output frequency below the motor speed where 
regeneration will not occur. This causes excess energy to be lost in the motor. 

2. The reduction in output can be limited by other drive factors such as bus or current 
regulation.

3. When the output reaches very near zero, DC brake will automatically be used to 
complete the stop then the output is shut off.

Mode Description

DC
Hold Level

Time

Output Voltage

Output Voltage

Output Current

Output Current
Motor Speed

Output Voltage

Output Current

Motor Speed

Re-issuing a
Start Command

Stop
Command

Zero
Command

Speed

Stop
Command

Time

Output Voltage

Output Current

Motor Speed
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C-40 Application Notes

Example:

Calculate the maximum power of a 5 HP, 460V motor connected to a 480V rated drive 
supplied with 342V Actual Line Voltage input.

Actual Line Voltage / Nominal Motor Voltage = 74.3%

74.3%  5 HP = 3.7 HP

74.3%  60 Hz = 44.6 Hz

At 342V Actual Line Voltage, the maximum power the 5 HP, 460V motor can produce is
3.7 HP at 44.6 Hz.

Voltage Tolerance

Drive Rating
Nominal Line 
Voltage

Nominal Motor 
Voltage

Drive Full Power 
Range

Drive Operating 
Range

200-240 200 200* 200-264 180-264
208 208 208-264
240 230 230-264

380-400 380 380* 380-528 342-528
400 400 400-528
480 460 460-528

500-600
(Frames 0-4 Only)

600 575* 575-660 432-660

500-690
(Frames 5-6 Only)

600 575* 575-660 475-759
690 690 690-759 475-759

Drive Full Power Range = Nominal Motor Voltage to Drive Rated Voltage +10%.
Rated power is available across the entire Drive Full Power Range.

Drive Operating Range = Lowest (*) Nominal Motor Voltage –10% to Drive Rated Voltage +10%.
Drive Output is linearly derated when Actual Line Voltage is less than 
the Nominal Motor Voltage.

HP
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 (D
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e 
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ut

pu
t)

Actual Line Voltage (Drive Input)

Full Power Range

Drive Operating Range

Nominal Motor Voltage -10%
Nominal Motor Voltage

Derated Power Range

Drive Rated Voltage
Drive Rated Voltage +10%

5 HP

3.7 HP

HP
 @
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 (D
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e 
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Actual Line Voltage (Drive Input)

342V
460V

480V
528V
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Appendix D

Instructions for ATEX Approved 
Drives in Group II Category (2) G D 
Applications with ATEX Approved 
Motors

This document provides information on operation of an ATEX Approved 
drive and ATEX approved motor. The motor is located in a defined 
hazardous environment, while the drive is not. A protective system is 
required to stop current flow to the motor when an over temperature 
condition has been sensed in the motor. When sensed, the drive will go 
into a fault stop condition.

The drive is manufactured under the guidelines of the ATEX directive 
94/9/EC. These Drives are in Group II Category (2) GD Applications 
with ATEX Approved Motors. Certification of the drive for the ATEX 
group and category on its nameplate requires installation, operation, and 
maintenance according to this document and to the requirements found 
in the User Manual and appropriate Motor Instruction Manual(s).

For information on . . See page . .
General D-1
Motor Requirements D-2
Drive Wiring D-3
Drive Configuration D-3
Start-Up & Periodic Drive Testing Requirement D-4

General

!
ATTENTION:  Operation of this ATEX certified drive with an ATEX 
certified motor that is located in a hazardous environment requires 
additional installation, operation, and maintenance procedures beyond 
those stated in the standard user manual. Equipment damage and/or 
personal injury may result if all additional instructions in this document 
are not observed.
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D-2 Instructions for ATEX Approved Drives with ATEX Approved Motors

The motor must be manufactured under the guidelines of the ATEX 
directive 94/9/EC. It must be installed, operated, and maintained per 
the motor manufacturer supplied instructions.

Only motors with nameplates marked for use on an inverter power 
source, and labeled for specific hazardous areas, may be used in 
hazardous areas on inverter (variable frequency) power.

When the motor is indicated for ATEX Group II Category 2 for use 
in gas environments (Category 2G) the motor must be of flameproof 
construction, EEx d (according to EN50018) or Ex d (according to 
EN60079-1 or IEC60079-1). Group II motors are marked with a 
temperature or a temperature code.

When the motor is indicated for ATEX Group II Category 2 for use 
in dust environments (Category 2D) the motor must be protected by 
an enclosure (according to EN50281-1-1 or according to 
IEC61241-1: Ex tD). Group II motors are marked with a 
temperature.

The motor over temperature signal supplied to the drive must be a 
normally closed contact (open during over temperature condition) 
compatible with the drive’s digital (logic) input circuitry. If multiple 
sensors are required in the motor, the connection at the drive must be 
the resultant of all required contacts wired in series. Note that the 
drives are available with either 24V DC or 115V AC input circuitry. 
Refer to the drive User Manual for details.

Refer to all product markings for additional cautions that may apply.

Typical motor markings are contained on a motor certification 
nameplate similar to Figure D.1.

Figure D.1   Sample Motor Nameplate

Motor Requirements

FLAMEPROOF Exd ENCLOSURE
EExd I/IIB Tamb C to C

II 2 G/D

I M2 Sira ATEX

MFG. BY ROCKWELL AUTOMATION

0518
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Instructions for ATEX Approved Drives with ATEX Approved Motors D-3

Important: ATEX certification of this drive requires that 2 separate 
digital (logic) inputs be configured to monitor a normally 
closed over temperature contact (or multiple contacts wired 
in series) presented to the drive from the motor. 

The first input must be “Digital Input6/Hardware Enable” (terminal 32). 
The second can be any other unused digital input between 1 and 5. Note 
that all inputs are typically supplied in a “default” configuration to a 
function such as Start and Stop. This may influence the input selected by 
the user for this function. The following examples will assume Digital 
Input 5 (terminal 31) is being used as the additional required input. The 2 
input terminals must be wired in “parallel” (jumper is acceptable) so 
each is monitoring the over temperature contacts. Digital signal inputs 
are wired with respect to the digital input common. Refer to the drive 
User Manual regarding setup for either internal or external 24V DC or 
external 115V AC logic power, depending on the type that is supplied in 
your drive. Motor supplied contacts must have ratings compatible with 
the drive’s input circuit ratings and applied voltage level.

Figure D.2   Wiring Example

Both of the digital inputs required to monitor for motor over temperature 
must be configured correctly to assure that the drive will shut down 
independent of drive software operation, and be put into a fault condition 
that will require a fault reset before the drive can be restarted.

Hardware

Digital Input 6 must be configured as a Hardware Enable. This is 
accomplished by removing Jumper J10 from the Main Control Board in 
the I/O Control Cassette. Refer to the instructions in the I/O wiring 
section of the Installation/Wiring Chapter in the drive User Manual.

Drive Wiring

25

31 31

Digital In Common

32
Digital Input 6

115V/
+24V *

* Voltage is Board Dependent ** Not available with 115V I/O

Neutral/
Common

Motor
Over Temperature

Sensor(s)

External Power Supply

24  +24V DC
25  Digital In Common
26

32
Digital Input 6

Motor
Over Temperature

Sensor(s)

Internal 24V Power Supply **

Drive Configuration
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D-4 Instructions for ATEX Approved Drives with ATEX Approved Motors

Firmware

The functionality of Digital Input 5 is determined by parameter 365 
[Digital In5 Sel]. (If a different digital input “x” is selected, refer to 
the corresponding [Digital In “x” Sel] parameter.) This parameter 
must be set to a value of “3” to configure this input as an “Aux 
Fault.” When this digital input is opened, the drive will immediately 
shut down in a fault condition and require a fault reset before the 
drive can be restarted.

Opening Digital Input 6 when configured as a Hardware Enable will 
interrupt IGBT gate firing directly. Additionally, Digital Input 6 will 
put the drive into a normal “not-enabled” shutdown condition. It is 
configured by parameter 366 [Digital In6 Sel]. This parameter must 
be set to a value of “1” to configure this input as an “Enable.” When 
Digital Input 6 is opened, the gate firing will be interrupted and the 
drive will go into a “not-enabled” shutdown condition. Because the 
additional digital Input (typically Digital Input 5) must be wired to 
open simultaneously and be configured to put the drive into a fault 
condition, the drive will not restart if a new start command is given 
until the fault is reset. 

The integrity of both the Hardware Enable input (Digital Input 6) and the 
additional Aux Fault input must be maintained and verified periodically 
to meet certification requirements. The interval must be determined by 
the requirements of the application, but not be greater than one year. In 
addition to any requirements to check the integrity of the over 
temperature device(s) and the wiring of the over temperature contact 
closure to the drive terminals, the drive circuitry itself requires testing. 
This must be done during a maintenance period when the motor 
environment is not hazardous and all necessary precautions have been 
taken to repeatedly start and stop the drive and motor safely.

Start-Up & Periodic Drive Testing Requirement

!
ATTENTION:  Power must be applied to the drive to perform the 
following procedure. Some of the voltages present are at incoming line 
potential. To avoid electric shock hazard or damage to equipment, only 
qualified service personnel should perform the following procedure. 
Thoroughly read and understand the procedure before beginning. If an 
event does not occur while performing this procedure, Do Not Proceed. 
Remove Power including user supplied control voltages. User supplied 
voltages may exist even when main AC power is not applied to then 
drive. Correct the malfunction before continuing.
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Instructions for ATEX Approved Drives with ATEX Approved Motors D-5

Preparation

1. Disconnect all power from the drive including control power, if 
supplied.

2. Disconnect the motor from the driven load if necessary, to run this 
test.

3. Disconnect the motor over temperature contact connections from the 
drive. This includes both Digital Input 6 (terminal 32) and the 
additional required input (typically Digital Input 5, terminal 31). 
Remove the jumper between the two inputs if one is in place.

4. Connect a means to open and close a N.C. contact between Digital 
Input 6 (terminal 32) and input common. Connect a separate means 
to open and close a N.C. contact between the additional input 
(typically Digital Input 5, terminal 31) and input common (see 
Figure D.3). The switching devices (pushbutton, relay, etc.) must 
have contacts rated for either the 24V DC or 115V AC input circuit, 
whichever was supplied with the drive.

Figure D.3   Example Test Circuit

5. Be sure both sets of test contacts are closed. Assure all control 
connections are properly made to the drive. Reapply power to the 
drive including external control power, if supplied. 

Test

6. Perform any necessary parameter adjustments and start the drive. 
Confirm that the drive stops and starts normally, then start and slowly 
accelerate the motor.

7. Open Digital Input 6. The drive should stop and the motor coast to 
rest. The HIM/OIM should indicate that the drive is “Not Enabled.”

25

115V/
+24V *

Neutral/
Common

31

32
Digital Input 6

* Voltage is Board Dependent

External Power Supply

24  +24V DC
25  Digital In Common
26

32
Digital Input 6

** Not available with 115V I/O

Internal 24V Power Supply **
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D-6 Instructions for ATEX Approved Drives with ATEX Approved Motors

8. Close Digital Input 6. The drive should not start but the HIM/OIM 
should indicate that the drive is “Stopped.”

Important: The drive should not start when closing Digital Input 6 
even if a maintained start command is present and had 
not been removed when the drive stopped.

9. Provide the command to restart the drive. In the case of a maintained 
start, remove and reapply the start command. In either case the drive 
should run normally.

10. With the motor running, open Digital Input 5. The drive should stop 
and the motor coast to rest. The HIM/OIM should indicate that the 
drive is in an “Auxiliary Input” fault condition.

11. Close Digital Input 5. The drive should not start and the HIM/OIM 
will continue to indicate an “Auxiliary Input” fault condition. 

12. Provide the command to restart the drive. In the case of a maintained 
start, remove and reapply the start command. In either case the drive 
should remain stopped and in a fault condition.

13. Provide a Fault Reset command to the drive. The drive fault should 
clear. The drive should not start even if a maintained start is applied 
when the fault is reset.

14. Provide the command to restart the drive. In the case of a maintained 
start, remove and reapply the start command. In either case the drive 
should run normally.

15. Stop the drive, and disconnect all power from the drive including 
external control power.

16. Disconnect the test switching devices from the two digital inputs.

17. Determine a way to interrupt the continuity of the over temperature 
circuit when it is reconnected to the motor.

18. Properly reconnect the motor over temperature contact connection to 
the drive and include the test mechanism to interrupt the over 
temperature circuit’s continuity. This includes both Digital Input 6 
(terminal 32) and the additional required digital input. Reconnect the 
jumper between the two inputs if one had been in place.

19. Reconnect power to the drive including external control power.

20. Start drive and confirm that it is operating properly. 

21. Interrupt the continuity of the over temperature circuit connected to 
the drive. The drive should stop and the motor coast to rest. The 
HIM/OIM should indicate that the drive is in an Auxiliary Input fault 
condition.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 646 of 3168



Instructions for ATEX Approved Drives with ATEX Approved Motors D-7

22. Remake continuity of the over temperature circuit connected to the 
drive’s digital inputs. The drive should remain stopped and in an 
Auxiliary Input fault condition.

23. Provide the command to restart the drive. In the case of a maintained 
start, remove and reapply the start command. The drive should 
remain stopped and in an Auxiliary Input fault condition.

24. Provide a fault reset command to the drive. The drive fault should 
clear but the drive should not restart.

25. Provide the command to restart the drive. The drive should run 
normally.

26. Stop the drive and disconnect all power including external control 
power.

27. Remove the test mechanism, reconnect original wires and verify all 
wiring.

28. Reconnect the motor to the load if it had been previously 
disconnected.

29. Check for proper operation.
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D-8 Instructions for ATEX Approved Drives with ATEX Approved Motors

Notes:
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Index

A
AC Input

Circuit Breakers, A-8
Ground, 1-4
Line Fuses, A-8

AC Supply
Resistive Grounded, 1-3
Source, 1-2
Unbalanced, 1-3
Ungrounded, 1-3

Accel Mask, 3-48
Accel Owner, 3-49
Accel Time x, 3-26
Access Panel Removal, 1-7
Adj Volt AccTime, 3-64
Adj Volt Command, 3-63
Adj Volt DecTime, 3-64
Adj Volt Phase, 3-63
Adj Volt Preset, 3-63
Adj Volt Ref Hi, 3-63
Adj Volt Ref Lo, 3-63
Adj Volt S Curve, 3-64
Adj Volt Select, 3-63
Adj Volt Trim %, 3-64
Adj Volt Trim Hi, 3-64
Adj Volt Trim Lo, 3-64
Adj Volt TrimSel, 3-64
Adjust Voltage Group, 3-63
Adjustable Voltage Operation, C-1
AdjVoltRef Cflct Alarm, 4-10
Agency Certification, A-1
Alarm & Fault Types, 4-1
Alarm 1 @ Fault, 3-41
Alarm 2 @ Fault, 3-42
Alarm Clear, 3-44
Alarm Config 1, 3-44
Alarm Descriptions, 4-10
Alarm x Code, 3-44
Alarms

AdjVoltRef Cflct, 4-10
Analog In Loss, 4-10
Bipolar Conflict, 4-10
Brake Slipped, 4-10
Decel Inhibt, 4-10
Dig In Conflict, 4-10
Drive OL Level, 4-11
FluxAmpsRef Rang, 4-11
Ground Warn, 4-11

Home Not Set, 4-11
In Phase Loss, 4-11
IntDBRes OvrHeat, 4-11
IR Volts Range, 4-11
Ixo Vlt Rang, 4-11
Load Loss, 4-11
MaxFreq Conflict, 4-11
Motor Thermistor, 4-11
Motor Type Cflct, 4-11
NP Hz Conflict, 4-11
PI Config Conflict, 4-11
Power Loss, 4-12
Precharge Active, 4-12
Prof Step Cflct, 4-12
PTC Conflict, 4-12
Sleep Config, 4-12
Speed Ref Cflct, 4-12
Start At PowerUp, 4-12
TB Man Ref Cflct, 4-12
Torq Prove Cflct, 4-12
UnderVoltage, 4-12
VHz Neg Slope, 4-12
Waking, 4-12

Alarms Group, 3-44
Alarms, Clearing, 4-9
ALT Key

Functions, B-2
ALT Key Functions, B-2
Ambient Temperature, 1-2
Analog In Loss Alarm, 4-10
Analog In Loss Fault, 4-4
Analog In x Hi, 3-52
Analog In x Lo, 3-52
Analog Inputs Group, 3-51
Analog Inx Value, 3-8
Analog Out Scale, 3-53
Analog Out1 Hi, 3-53
Analog Out1 Lo, 3-53
Analog Out1 Sel, 3-53
Analog Out2 Lo, 3-53
Analog Out2 Sel, 3-53
Analog Outputs Group, 3-52
Anlg Cal Chksum Fault, 4-4
Anlg In Config, 3-51
Anlg In Loss, 3-52
Anlg In Sqr Root, 3-51
Anlg Out Absolut, 3-52
Anlg Out Config, 3-52
Anlg Out Setpt, 3-54
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Index-2

Applications File, 3-59
Armored Cable, 1-5
Assisted Start Up, 2-3
ATEX Approved Motors, Operation with, 

D-1
Auto Mode, 1-21
Auto Rstrt Delay, 3-30
Auto Rstrt Tries, 3-30
Auto Rstrt Tries Fault, 4-4
Auto/Manual

Control, 1-22
Modes, 1-21

Auto-Reset/Start, 4-1
Autotune, 3-12
AutoTune Aborted Fault, 4-4
Autotune Torque, 3-13
Auxiliary Input Fault, 4-4

B
Before Applying Power, 2-1
Bipolar Conflict Alarm, 4-10
Bipolar Inputs, 1-15
Bottom Plate Removal, 1-7
Bottom View Dimensions, A-21
Brake

Dynamic, 3-29
Brake Slipped Alarm, 4-10
Break Frequency, 3-15
Break Voltage, 3-15
Brk Alarm Travel, 3-61
Brk Release Time, 3-60
Brk Set Time, 3-60
BrkSlip Count, 3-60
Bus Capacitors, Discharging, P-3
Bus Reg Kd, 3-29
Bus Reg Ki, 3-28
Bus Reg Kp, 3-29
Bus Reg Mode A, 3-29
Bus Reg Mode B, 3-29
Bypass Contactors, 1-13

C
Cable Entry Plate

Removal, 1-7
SHLD Terminal, 1-4

Cable Length
Motor, 1-7

Cable Trays, 1-7

Cables, Power
Armored, 1-5
Insulation, 1-5
Separation, 1-5
Shielded, 1-5
Type, 1-5
Unshielded, 1-5

Capacitors
Bus, Discharging, P-3

Cassette, I/O, 1-16
Catalog Number Explanation, P-5
CE

Conformity, 1-25
Requirements, 1-26

Checklist, Start-Up, 2-1
Circuit Breakers, Input, 1-5
Clear Fault Clr Owner, 3-49
Clearing Alarms, 4-9
Clearing Faults, 4-4
Cntl Bd Overtemp Fault, 4-4
Comm Control Group, 3-46
Commanded Speed, 3-7
Commanded Torque, 3-8
Common Bus, 1-24
Common Mode Capacitors, 1-13
Common Mode Interference, 1-15
Common Symptoms and Corrective 

Action, 4-13
Communication File, 3-46
Communications

Logic Command Word, A-6
Logic Status Word, A-7
Programmable Controller 

Configurations, A-5
Compensation, 3-11
Conduit, 1-7
Contactors

Bypass, 1-13
Input, 1-12
Output, 1-12, A-8

Control Options, 3-3
Control Status, 3-14
Control SW Ver, 3-9
Control Wire, 1-16
Control, Auto/Manual, 1-22
Conventions, Manual, P-2
Copycat, B-4
Counts per Unit, 3-66
Cover, Opening, 1-1
Cross Reference, Parameter
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Index-3

by Name, 3-72
by Number, 3-75

Current Lmt Gain, 3-27
Current Lmt Sel, 3-26
Current Lmt Val, 3-27
Current Rate Limit, 3-27
Cutout Dimensions, A-27

D
Data In Ax, 3-49
Data Out Ax, 3-50
Data, Saving, B-4
Datalinks Group, 3-49
DB Resistance Fault, 4-4
DB Resistor, 3-62
DB Resistor Type, 3-29
DB While Stopped, 3-28
DC Brake Level, 3-28
DC Brake Time, 3-28
DC Brk Levl Sel, 3-28
DC Bus Memory, 3-7
DC Bus Voltage, 3-7
DC Input, 1-24
Decel Inhibit Fault, 4-5
Decel Inhibt Alarm, 4-10
Decel Mask, 3-48
Decel Owner, 3-49
Decel Time x, 3-26
Defaults, Resetting to, 3-35, B-4
Diagnostic Data, Viewing, B-4
Diagnostics Group, 3-37
Dig In Conflict Alarm, 4-10
Dig In Status, 3-40
Dig Out Invert, 3-58
Dig Out Mask, 3-59
Dig Out Param, 3-58
Dig Out Setpt, 3-56
Dig Out Status, 3-40
Dig Outx Level, 3-57
Dig Outx OffTime, 3-58
Dig Outx OnTime, 3-57
Digital Inputs Group, 3-55
Digital Inx Sel, 3-55
Digital Outputs Group, 3-55
Digital Outx Sel, 3-57
Dimensions

Bottom View, A-21
Drive, A-17

Flange Mount, A-25, A-26, A-28, 
A-29, A-30

Frame 5 Cutout, A-27
Minimum Clearances, 1-2

Direction Config Group, 3-33
Direction Mask, 3-48
Direction Mode, 3-33
Direction Owner, 3-49
Discrete Speeds Group, 3-20
Distribution Systems, 1-13

Resistive Grounded, 1-3
Unbalanced, 1-3
Ungrounded, 1-3

DPI Baud Rate, 3-46
DPI Fdbk Select, 3-47
DPI Port 1-5 Fault, 4-7
DPI Port Locations, B-1
DPI Port Sel, 3-47
DPI Port Value, 3-47
DPI Ref Select, 3-47
Drive Alarm 1, 3-38
Drive Alarm 2, 3-38
Drive Checksum, 3-36
Drive Data Group, 3-8
Drive Frame Size, P-3
Drive Grounding, 1-4
Drive Logic Rslt, 3-46
Drive Memory Group, 3-34
Drive OL Count, 3-40
Drive OL Level Alarm, 4-11
Drive OL Mode, 3-27
Drive Overload Fault, 4-5
Drive Powerup Fault, 4-5
Drive Ramp Rslt, 3-46
Drive Ratings, A-8
Drive Ref Rslt, 3-46
Drive Status 1, 3-37
Drive Status 2, 3-37
Drive Temp, 3-40
DriveExecutive, 3-1
DriveExplorer, 3-1
Droop RPM @ FLA, 3-27
Dyn UserSet Actv, 3-36
Dyn UsrSet Cnfg, 3-36
Dyn UsrSet Sel, 3-36
Dynamic Brake

Resistor Selection, 3-29
Setup, 3-29

Dynamic Control File, 3-26
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Index-4

E
Earthing, see Grounding
Editing Parameters, 3-1
Elapsed kWh, 3-8
Elapsed MWh, 3-7
Elapsed Run Time, 3-7
EMC

Directive, 1-25
Instructions, 1-25

EMI/RFI Filter Grounding, RFI Filter, 
1-4

Enc Position Fdbk, 3-15
Enclosure Rating, 1-2
Encoder Loss Fault, 4-5
Encoder Pos Tol, 3-66
Encoder PPR, 3-15
Encoder Quad Err Fault, 4-5
Encoder Speed, 3-15
Encoder Terminal Block, 1-16, 1-18
Encoder Wiring, 1-18
Encoder Z Chan, 3-16
ESD, Static Discharge, P-3
Excessive Load Fault, 4-5
External Brake Resistor, C-3

F
Factory Defaults, Resetting to, 3-35, 

B-4
Fan/Pump Parameter Set, 3-34
Fault & Alarm Types, 4-1
Fault 1 Time, 3-43
Fault Amps, 3-41
Fault Bus Volts, 3-41
Fault Clear, 3-42
Fault Clear Mode, 3-43
Fault Clr Mask, 3-48
Fault Config x, 3-42
Fault Descriptions, 4-4
Fault Queue, B-4
Fault Speed, 3-40
Fault x Code, 3-43
Faults

Analog In Loss, 4-4
Anlg Cal Chksum, 4-4
Auto Rstrt Tries, 4-4
AutoTune Aborted, 4-4
Auxiliary Input, 4-4
Cntl Bd Overtemp, 4-4
DB Resistance, 4-4

Decel Inhibit, 4-5
DPI Port 1-5, 4-7
Drive Overload, 4-5
Drive Powerup, 4-5
Encoder Loss, 4-5
Encoder Quad Err, 4-5
Excessive Load, 4-5
Faults Cleared, 4-5
Flt QueueCleared, 4-5
FluxAmpsRef Rang, 4-5
Ground Fault, 4-5
Hardware Fault, 4-5
Hardware PTC, 4-5
Heatsink OvrTemp, 4-5
HW OverCurrent, 4-6
I/O Comm Loss, 4-6
I/O Failure, 4-6
Incompat MCB-PB, 4-6
Input Phase Loss, 4-6
IR Volts Range, 4-6
IXo VoltageRange, 4-6
Load Loss, 4-6
Motor Overload, 4-6
Motor Thermistor, 4-6
NVS I/O Checksum, 4-6
NVS I/O Failure, 4-6
Output PhaseLoss, 4-6
OverSpeed Limit, 4-7
OverVoltage, 4-7
Parameter Chksum, 4-7
Params Defaulted, 4-7
Phase Short, 4-7
Phase to Grnd, 4-7
Port 1-5 DPI Loss, 4-7
Power Loss, 4-7
Power Unit, 4-8
Pulse In Loss, 4-8
Pwr Brd Chksum, 4-8
Pwr Brd Chksum2, 4-8
Replaced MCB-PB, 4-8
See Manual, 4-8
Shear Pin, 4-8
Software, 4-8
SW OverCurrent, 4-8
TorqPrv Spd Band, 4-8
Trnsistr OvrTemp, 4-8
UnderVoltage, 4-9
UserSet Chksum, 4-9

Faults Cleared Fault, 4-5
Faults Group, 3-42
Faults, Clearing, 4-4
Fdbk Filter Sel, 3-15
Feedback Select, 3-17
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FGP, 3-3
File

Applications, 3-59
Communication, 3-46
Dynamic Control, 3-26
Inputs & Outputs, 3-51
Monitor, 3-7
Motor Control, 3-9
Pos/Spd Profile, 3-65
Speed Command, 3-16
Utility, 3-33

File-Group-Parameter, 3-3
Filter, RFI, 1-4
Find Home Ramp, 3-66
Find Home Speed, 3-66
First Environment Installations, 1-26
Flange Mount Dimensions, A-25, A-26, 

A-28, A-29, A-30
Float Tolerance, 3-60
Flt QueueCleared Fault, 4-5
Flux Braking, 3-30
Flux Current, 3-7
Flux Current Ref, 3-12
Flux Up Mode, 3-11
Flux Up Time, 3-11
Flux Vector Control Option, 3-3
FluxAmpsRef Rang Alarm, 4-11
FluxAmpsRef Rang Fault, 4-5
Flying Start En, 3-30
Flying StartGain, 3-30
Frame Designations, A-8
Frame Size, Drive, P-3
Functions, ALT Key, B-2
Fuses

Input, 1-5
Ratings, A-8

G
Gearbox Limit, 3-62
Gearbox Rating, 3-62
Gearbox Ratio, 3-62
Gearbox Sheave, 3-62
General Precautions, P-3
Gnd Warn Level, 3-32
Ground Fault, 4-5
Ground Warn Alarm, 4-11
Grounding

Bus, 1-4
Conductor, 1-4
Filter, 1-4

General, 1-4
Impedance, 1-4
Safety, PE, 1-4
Shields, 1-4

Group
Adjust Voltage, 3-63
Alarms, 3-44
Analog Inputs, 3-51
Analog Outputs, 3-52
Comm Control, 3-46
Datalinks, 3-49
Diagnostics, 3-37
Digital Inputs, 3-55
Digital Outputs, 3-55
Direction Config, 3-33
Discrete Speeds, 3-20
Drive Data, 3-8
Drive Memory, 3-34
Faults, 3-42
HIM Ref Config, 3-34
Load Limits, 3-26
Masks & Owners, 3-47
Metering, 3-7
MOP Config, 3-34
Motor Data, 3-9
Power Loss, 3-32
Process PI, 3-22
Profile Step, 3-67
ProfSetup/Status, 3-65
Ramp Rates, 3-26
Restart Modes, 3-30
Scaled Blocks, 3-44
Slip Comp, 3-21
Spd Mode & Limits, 3-16
Speed Feedback, 3-15
Speed References, 3-19
Speed Regulator, 3-25
Speed Trim, 3-21
Stop/Brake Modes, 3-28
Torq Attributes, 3-10
Torque Proving, 3-59
Volts per Hertz, 3-14

H
Hardware Enable, 1-18
Hardware Fault, 4-5
Hardware PTC Fault, 4-5
Heatsink OvrTemp Fault, 4-5
HIM Menu Structure, B-4
HIM Menus

Diagnostics, B-4
Memory Storage, B-4
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Preferences, B-4
HIM Ref Config Group, 3-34
HIM, Removing/Installing, B-8
Home Not Set Alarm, 4-11
HW OverCurrent Fault, 4-6

I
I/O

Cassette, 1-16
Terminal Block, 1-16
Wiring, 1-15

I/O Comm Loss Fault, 4-6
I/O Failure Fault, 4-6
I/O Terminal Block, 1-17
In Phase Loss Alarm, 4-11
Incompat MCB-PB Fault, 4-6
Inertia Autotune, 3-13
Input Contactor

Start/Stop, 1-12
Input Devices

Circuit Breakers, 1-5
Contactors, 1-12
Fuses, 1-5

Input Fusing, 1-5
Input Phase Loss Fault, 4-6
Input Potentiometer, 1-19
Input Power Conditioning, 1-3
Input Power, Single-Phase, 1-7
Inputs & Outputs File, 3-51
Installation, 1-1
IntDBRes OvrHeat Alarm, 4-11
IR Voltage Drop, 3-12
IR Volts Range Alarm, 4-11
IR Volts Range Fault, 4-6
Ixo Vlt Rang Alarm, 4-11
Ixo Voltage Drop, 3-12
IXo VoltageRange Fault, 4-6

J
Jog Mask, 3-48
Jog Owner, 3-48
Jog Speed 1, 3-20
Jog Speed 2, 3-20

K
Kf Speed Loop, 3-25
Ki Speed Loop, 3-25
Kp Speed Loop, 3-25

L
Language, 3-35
Last Stop Source, 3-39
LCD HIM

Menus, B-4
LEDs, 4-2
Lifting/Torque Proving, C-4
Lifting/Torque Proving Start Up, 2-3
Limit Switches, C-11
Linear List, 3-3
Linking Parameters, B-6
Load Frm Usr Set, 3-35
Load Limits Group, 3-26
Load Loss Alarm, 4-11
Load Loss Fault, 4-6
Load Loss Level, 3-33
Load Loss Time, 3-33
Local Mask, 3-48
Local Owner, 3-49
Logic Command Word, A-6
Logic Mask, 3-47, 3-51
Logic Mask Act, 3-51
Logic Status Word, A-7
Low Voltage Directive, 1-25

M
Man Ref Preload, 3-34
Manual Conventions, P-2
Manual Mode, 1-21
Manual/Auto Control, 1-22
Marker Pulse, 3-16
Masks & Owners Group, 3-47
Max Rod Speed, 3-62
Max Rod Torque, 3-62
MaxFreq Conflict Alarm, 4-11
Maximum Freq, 3-10
Maximum Speed, 3-17
Maximum Voltage, 3-10
Memory Retention, Motor Overload, 

C-16
Menu Structure, HIM, B-4
Metering Group, 3-7
MicroPos Scale%, 3-61
Min Adj Voltage, 3-63
Min Rod Speed, 3-62
Minimum Clearances, 1-2
Minimum Speed, 3-17, C-12
MOD LED, 4-2
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Modes, Auto/Manual, 1-21
Monitor File, 3-7
MOP Adj VoltRate, 3-63
MOP Config Group, 3-34
MOP Mask, 3-48
MOP Owner, 3-49
MOP Rate, 3-34
MOP Reference, 3-7
Motor Cable Lengths, 1-7
Motor Cntl Sel, 3-10
Motor Control File, 3-9
Motor Control Technology, C-12
Motor Data Group, 3-9
Motor Fdbk Type, 3-15
Motor NP FLA, 3-9
Motor NP Hertz, 3-9
Motor NP Power, 3-9
Motor NP RPM, 3-9
Motor NP Volts, 3-9
Motor OL Count, 3-40
Motor OL Factor, 3-10
Motor OL Hertz, 3-10
Motor Overload, C-14
Motor Overload Fault, 4-6
Motor Overload Memory Retention, 

C-16
Motor Poles, 3-10
Motor Sheave, 3-62
Motor Thermistor Alarm, 4-11
Motor Thermistor Fault, 4-6
Motor Type, 3-9
Motor Type Cflct Alarm, 4-11
Mounting

Clearances, 1-2
Orientation, 1-2

Mounting Dimensions, A-17
MOVs, 1-13
Mtr OL Trip Time, 3-40
Mtr Tor Cur Ref, 3-14

N
Neg Torque Limit, 3-14
NET LED, 4-2
Non-Resettable, 4-1
Notch Filter K, 3-15
Notch FilterFreq, 3-15
NP Hz Conflict Alarm, 4-11
NVS I/O Checksum Fault, 4-6

NVS I/O Failure Fault, 4-6

O
OilWell Pump Sel, 3-62
Opening the Cover, 1-1
Operating Modes, 1-21
Operating Temperature, 1-2
Operator Interface, B-5
Output Contactor

Start/Stop, 1-12
Output Current, 3-7
Output Devices

Cable Terminators, A-8
Common Mode Cores, A-8
Contactors, 1-12, A-8

Output Freq, 3-7
Output PhaseLoss Fault, 4-6
Output Power, 3-7
Output Powr Fctr, 3-7
Output Voltage, 3-7
Overspeed, C-16
Overspeed Limit, 3-17
OverSpeed Limit Fault, 4-7
OverVoltage Fault, 4-7

P
Param Access Lvl, 3-34
Parameter

Changing/Editing, B-5
Descriptions, 3-1
File-Group-Parameter Organization, 

3-3
Linear List, 3-3
Viewing, B-5

Parameter Chksum Fault, 4-7
Parameter Cross Reference

by Name, 3-72
by Number, 3-75

Parameter Linking, B-6
Parameter View

Advanced
Vector Control, 3-5

Basic
Vector Control, 3-4

Parameters
Accel Mask, 3-48
Accel Owner, 3-49
Accel Time x, 3-26
Adj Volt AccTime, 3-64
Adj Volt Command, 3-63
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Adj Volt DecTime, 3-64
Adj Volt Phase, 3-63
Adj Volt Preset, 3-63
Adj Volt Ref Hi, 3-63
Adj Volt Ref Lo, 3-63
Adj Volt S Curve, 3-64
Adj Volt Select, 3-63
Adj Volt Trim %, 3-64
Adj Volt Trim Hi, 3-64
Adj Volt Trim Lo, 3-64
Adj Volt TrimSel, 3-64
Alarm 1 @ Fault, 3-41
Alarm 2 @ Fault, 3-42
Alarm Clear, 3-44
Alarm Config 1, 3-44
Alarm x Code, 3-44
Analog In x Hi, 3-52
Analog In x Lo, 3-52
Analog Inx Value, 3-8
Analog Out Scale, 3-53
Analog Out1 Hi, 3-53
Analog Out1 Lo, 3-53
Analog Out1 Sel, 3-53
Analog Out2 Hi, 3-53
Analog Out2 Lo, 3-53
Analog Out2 Sel, 3-53
Anlg In Config, 3-51
Anlg In Loss, 3-52
Anlg In Sqr Root, 3-51
Anlg Out Absolut, 3-52
Anlg Out Config, 3-52
Anlg Out Setpt, 3-54
Auto Rstrt Delay, 3-30
Auto Rstrt Tries, 3-30
Autotune, 3-12
Autotune Torque, 3-13
Break Frequency, 3-15
Break Voltage, 3-15
Brk Alarm Travel, 3-61
Brk Release Time, 3-60
Brk Set Time, 3-60
BrkSlip Count, 3-60
Bus Reg Kd, 3-29
Bus Reg Ki, 3-28
Bus Reg Kp, 3-29
Bus Reg Mode A, 3-29
Bus Reg Mode B, 3-29
Commanded Speed, 3-7
Commanded Torque, 3-8
Compensation, 3-11
Control Status, 3-14
Control SW Ver, 3-9
Counts per Unit, 3-66
Current Lmt Gain, 3-27

Current Lmt Sel, 3-26
Current Lmt Val, 3-27
Current Rate Limit, 3-27
Data In Ax, 3-49
Data Out Ax, 3-50
DB Resistor, 3-62
DB Resistor Type, 3-29
DB While Stopped, 3-28
DC Brake Level, 3-28
DC Brake Time, 3-28
DC Brk Levl Sel, 3-28
DC Bus Memory, 3-7
DC Bus Voltage, 3-7
Decel Mask, 3-48
Decel Owner, 3-49
Decel Time x, 3-26
Dig In Status, 3-40
Dig Out Invert, 3-58
Dig Out Mask, 3-59
Dig Out Param, 3-58
Dig Out Setpt, 3-56
Dig Out Status, 3-40
Dig Outx Level, 3-57
Dig Outx OffTime, 3-58
Dig Outx OnTime, 3-57
Digital Inx Sel, 3-55
Digital Outx Sel, 3-57
Direction Mask, 3-48
Direction Mode, 3-33
Direction Owner, 3-49
DPI Baud Rate, 3-46
DPI Fdbk Select, 3-47
DPI Port Sel, 3-47
DPI Port Value, 3-47
DPI Ref Select, 3-47
Drive Alarm 1, 3-38
Drive Alarm 2, 3-38
Drive Checksum, 3-36
Drive Logic Rslt, 3-46
Drive OL Count, 3-40
Drive OL Mode, 3-27
Drive Ramp Rslt, 3-46
Drive Ref Rslt, 3-46
Drive Status 1, 3-37
Drive Status 2, 3-37
Drive Temp, 3-40
Droop RPM @ FLA, 3-27
Dyn UserSet Actv, 3-36
Dyn UsrSet Cnfg, 3-36
Dyn UsrSet Sel, 3-36
Elapsed kWh, 3-8
Elapsed MWh, 3-7
Elapsed Run Time, 3-7
Enc Position Fdbk, 3-15
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Encoder Pos Tol, 3-66
Encoder PPR, 3-15
Encoder Speed, 3-15
Encoder Z Chan, 3-16
Fault 1 Time, 3-43
Fault Amps, 3-41
Fault Bus Volts, 3-41
Fault Clear, 3-42
Fault Clear Mode, 3-43
Fault Clr Mask, 3-48
Fault Clr Owner, 3-49
Fault Config x, 3-42
Fault Speed, 3-40
Fault x Code, 3-43
Fdbk Filter Sel, 3-15
Feedback Select, 3-17
Find Home Ramp, 3-66
Find Home Speed, 3-66
Float Tolerance, 3-60
Flux Braking, 3-30
Flux Current, 3-7
Flux Current Ref, 3-12
Flux Up Mode, 3-11
Flux Up Time, 3-11
Flying Start En, 3-30
Flying StartGain, 3-30
Gearbox Limit, 3-62
Gearbox Rating, 3-62
Gearbox Ratio, 3-62
Gearbox Sheave, 3-62
Gnd Warn Level, 3-32
Inertia Autotune, 3-13
IR Voltage Drop, 3-12
Ixo Voltage Drop, 3-12
Jog Mask, 3-48
Jog Owner, 3-48
Jog Speed 1, 3-20
Jog Speed 2, 3-20
Kf Speed Loop, 3-25
Ki Speed Loop, 3-25
Kp Speed Loop, 3-25
Language, 3-35
Last Stop Source, 3-39
Load Frm Usr Set, 3-35
Load Loss Level, 3-33
Load Loss Time, 3-33
Local Mask, 3-48
Local Owner, 3-49
Logic Mask, 3-47, 3-51
Logic Mask Act, 3-51
Man Ref Preload, 3-34
Marker Pulse, 3-16
Max Rod Speed, 3-62
Max Rod Torque, 3-62

Maximum Freq, 3-10
Maximum Speed, 3-17
Maximum Voltage, 3-10
MicroPos Scale%, 3-61
Min Adj Voltage, 3-63
Min Rod Speed, 3-62
Minimum Speed, 3-17
MOP Adj VoltRate, 3-63
MOP Mask, 3-48
MOP Owner, 3-49
MOP Rate, 3-34
MOP Reference, 3-7
Motor Cntl Sel, 3-10
Motor Fdbk Type, 3-15
Motor NP FLA, 3-9
Motor NP Hertz, 3-9
Motor NP Power, 3-9
Motor NP RPM, 3-9
Motor NP Volts, 3-9
Motor OL Count, 3-40
Motor OL Factor, 3-10
Motor OL Hertz, 3-10
Motor Poles, 3-10
Motor Sheave, 3-62
Motor Type, 3-9
Mtr OL Trip Time, 3-40
Mtr Tor Cur Ref, 3-14
Neg Torque Limit, 3-14
Notch Filter K, 3-15
Notch FilterFreq, 3-15
OilWell Pump Sel, 3-62
Output Current, 3-7
Output Freq, 3-7
Output Power, 3-7
Output Powr Fctr, 3-7
Output Voltage, 3-7
Overspeed Limit, 3-17
Param Access Lvl, 3-34
PCP Pump Sheave, 3-62
PI BW Filter, 3-24
PI Configuration, 3-22
PI Control, 3-22
PI Deriv Time, 3-24
PI Error Meter, 3-24
PI Fdback Meter, 3-24
PI Feedback Hi, 3-24
PI Feedback Lo, 3-24
PI Feedback Sel, 3-23
PI Integral Time, 3-23
PI Lower Limit, 3-23
PI Output Gain, 3-25
PI Output Meter, 3-24
PI Preload, 3-23
PI Prop Gain, 3-23
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PI Ref Meter, 3-24
PI Reference Hi, 3-24
PI Reference Lo, 3-24
PI Reference Sel, 3-22
PI Setpoint, 3-23
PI Status, 3-24
PI Upper Limit, 3-23
Pos Reg Filter, 3-66
Pos Reg Gain, 3-66
Pos Torque Limit, 3-14
Pos/Spd Prof Cmd, 3-66
Pos/Spd Prof Sts, 3-65
Power Loss Level, 3-33
Power Loss Mode, 3-32
Power Loss Time, 3-32
Powerup Delay, 3-30
PowerUp Marker, 3-43
Preset Speed x, 3-20
PTC HW Value, 3-8
Pulse In Scale, 3-16
Pulse Input Ref, 3-20
PWM Frequency, 3-27
Ramped Speed, 3-8
Rated Amps, 3-8
Rated kW, 3-8
Rated Volts, 3-8
Reference Mask, 3-48
Reference Owner, 3-49
Regen Power Limit, 3-27
Reset Meters, 3-35
Reset To Defalts, 3-35
Rev Speed Limit, 3-18
Rod Load Torque, 3-61
Run Boost, 3-14
S Curve %, 3-26
Save HIM Ref, 3-34
Save MOP Ref, 3-34
Save To User Set, 3-35
Scale In Hi, 3-44
Scale In Lo, 3-45
Scale In Value, 3-44
Scale Out Hi, 3-45
Scale Out Lo, 3-45
Scale Out Value, 3-45
Shear Pin Time, 3-33
Skip Freq Band, 3-18
Skip Frequency x, 3-17
Sleep Level, 3-32
Sleep Time, 3-32
Sleep-Wake Mode, 3-31
Sleep-Wake Ref, 3-32
Slip Comp Gain, 3-21
Slip RPM @ FLA, 3-21
Slip RPM Meter, 3-21

Spd Fdbk No Filt, 3-8
SpdBand Integrat, 3-60
Speed Desired BW, 3-25
Speed Dev Band, 3-60
Speed Feedback, 3-8
Speed Loop Meter, 3-26
Speed Ref A Hi, 3-19
Speed Ref A Lo, 3-19
Speed Ref A Sel, 3-19
Speed Ref B Hi, 3-19
Speed Ref B Lo, 3-19
Speed Ref B Sel, 3-19
Speed Ref Source, 3-39
Speed Reference, 3-8
Speed Units, 3-16
Speed/Torque Mod, 3-18
Start At PowerUp, 3-30
Start Inhibits, 3-39
Start Mask, 3-47
Start Owner, 3-48
Start/Acc Boost, 3-14
Status 1 @ Fault, 3-41
Status 2 @ Fault, 3-41
Step x AccelTime, 3-68
Step x Batch, 3-70
Step x DecelTime, 3-69
Step x Dwell, 3-70
Step x Next, 3-71
Step x Type, 3-67
Step x Value, 3-69
Step x Velocity, 3-68
Stop Mode x, 3-28
Stop Owner, 3-48
SV Boost Filter, 3-11
TB Man Ref Hi, 3-20
TB Man Ref Lo, 3-20
TB Man Ref Sel, 3-20
Testpoint x Data, 3-42
Testpoint x Sel, 3-42
Torq Prove Sts, 3-61
Torq Ref A Div, 3-13
TorqAlarm Action, 3-61
TorqAlarm Dwell, 3-61
TorqAlarm Level, 3-61
TorqAlrm Timeout, 3-61
TorqAlrm TO Act, 3-61
TorqLim SlewRate, 3-60
TorqProve Cnfg, 3-59
TorqProve Setup, 3-60
Torque Current, 3-7
Torque Ref B Mult, 3-13
Torque Ref x Hi, 3-13
Torque Ref x Lo, 3-13
Torque Ref x Sel, 3-13
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Torque Setpoint1, 3-14
Torque Setpoint2, 3-14
Total Gear Ratio, 3-62
Total Inertia, 3-26
Trim % Setpoint, 3-21
Trim Hi, 3-21
Trim In Select, 3-21
Trim Lo, 3-21
Trim Out Select, 3-21
Units Traveled, 3-65
Vel Override, 3-66
Voltage Class, 3-35
Wake Level, 3-32
Wake Time, 3-32
Write Mask Act

Write Mask Act, 3-50
Write Mask Cfg, 3-50
Zero SpdFloatTime, 3-60

Params Defaulted Fault, 4-7
PCP Pump Sheave, 3-62
PE Ground, 1-4
Phase Short Fault, 4-7
Phase to Grnd Fault, 4-7
PI BW Filter, 3-24
PI Config Conflict Alarm, 4-11
PI Configuration, 3-22
PI Control, 3-22
PI Deriv Time, 3-24
PI Error Meter, 3-24
PI Fdback Meter, 3-24
PI Feedback Hi, 3-24
PI Feedback Lo, 3-24
PI Feedback Sel, 3-23
PI Integral Time, 3-23
PI Lower Limit, 3-23
PI Output Gain, 3-25
PI Output Meter, 3-24
PI Preload, 3-23
PI Prop Gain, 3-23
PI Ref Meter, 3-24
PI Reference Hi, 3-24
PI Reference Lo, 3-24
PI Reference Sel, 3-22
PI Setpoint, 3-23
PI Status, 3-24
PI Upper Limit, 3-23
Port 1-5 DPI Loss Fault, 4-7
PORT LED, 4-2
Ports, DPI Type, B-1
Pos Reg Filter, 3-66

Pos Reg Gain, 3-66
Pos Torque Limit, 3-14
Pos/Spd Prof Cmd, 3-66
Pos/Spd Prof Sts, 3-65
Pos/Spd Profile File, 3-65
Potentiometer, Wiring, 1-19
Power Cables/Wiring, 1-5
Power Conditioning, Input, 1-3
Power Loss Alarm, 4-12
Power Loss Fault, 4-7
Power Loss Group, 3-32
Power Loss Level, 3-33
Power Loss Mode, 3-32
Power Loss Ride Through, C-27
Power Loss Time, 3-32
Power Terminal Block, 1-10
Power Unit Fault, 4-8
Power Wiring

Access Panel, 1-7
General, 1-7

PowerFlex 700 Reference Manual, P-1
Powering Up the Drive, 2-1
Powerup Delay, 3-30
PowerUp Marker, 3-43
Precautions, General, P-3
Precharge, 1-24
Precharge Active Alarm, 4-12
Preferences, Setting, B-4
Preset Speed x, 3-20
Process PI Group, 3-22
Process PID, C-28
Prof Step Cflct Alarm, 4-12
Profile Step Group, 3-67
ProfSetup/Status Group, 3-65
Programmable Controller 

Configurations, A-5
Programming, 3-1
PTC Conflict Alarm, 4-12
PTC HW Value, 3-8
Publications, Reference, P-2
Pulse In Loss Fault, 4-8
Pulse In Scale, 3-16
Pulse Input, 1-18
Pulse Input Ref, 3-20
PWM Frequency, 3-27
Pwr Brd Chksum Fault, 4-8
Pwr Brd Chksum2, 4-8
PWR LED, 4-2
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R
Ramp Rates Group, 3-26
Ramped Speed, 3-8
Rated Amps, 3-8
Rated kW, 3-8
Rated Volts, 3-8
Ratings, Drive, A-8
Reference Control, 1-21
Reference Manual, P-1
Reference Mask, 3-48
Reference Material, P-2
Reference Owner, 3-49
Regen Power Limit, 3-27
Regenerative Units, 1-23
Removing Cover, 1-1
Repeated Start/Stop, 1-12
Replaced MCB-PB Fault, 4-8
Reset Meters, 3-35
Reset to Defaults, 3-35, B-4
Resistive Grounded Distribution 

Systems, 1-13
Resistive Grounded Supply, 1-3
Restart Modes Group, 3-30
Rev Speed Limit, 3-18
Reverse Speed Limit, C-31
Rod Load Torque, 3-61
Run Boost, 3-14

S
S Curve %, 3-26
S.M.A.R.T. Start Up, 2-3
Safety Ground, 1-4
Save HIM Ref, 3-34
Save MOP Ref, 3-34
Save To User Set, 3-35
Saving Data, B-4
Scale In Hi, 3-44
Scale In Lo, 3-45
Scale In Value, 3-44
Scale Out Hi, 3-45
Scale Out Lo, 3-45
Scale Out Value, 3-45
Scaled Blocks Group, 3-44
See Manual Fault, 4-8
Setting Preferences, B-4
Shear Pin Fault, 4-8
Shear Pin Time, 3-33
Shielded Cables

Power, 1-5
SHLD Terminal, 1-4
Short Circuit Protection, 1-5
Signal Wire, 1-15
Single-Phase Input Power, 1-7
Skip Freq Band, 3-18
Skip Frequency, C-32
Skip Frequency x, 3-17
Sleep Config Alarm, 4-12
Sleep Level, 3-32
Sleep Time, 3-32
Sleep Wake Mode, C-34
Sleep-Wake Mode, 3-31
Sleep-Wake Ref, 3-32
Slip Comp Gain, 3-21
Slip Comp Group, 3-21
Slip RPM @ FLA, 3-21
Slip RPM Meter, 3-21
Software Fault, 4-8
Spd Fdbk No Filt, 3-8
Spd Mode & Limits Group, 3-16
SpdBand Integrat, 3-60
Specifications

Agency Certification, A-1
Control, A-2, A-3
Drive Ratings, A-8
Electrical, A-2
Encoder, A-3
Environment, A-2
Protection, A-1, A-2

Speed Command File, 3-16
Speed Command Sources, 1-21
Speed Desired BW, 3-25
Speed Dev Band, 3-60
Speed Feedback, 3-8
Speed Feedback Group, 3-15
Speed Loop Meter, 3-26
Speed Pot, 1-19
Speed Ref A Hi, 3-19
Speed Ref A Lo, 3-19
Speed Ref A Sel, 3-19
Speed Ref B Hi, 3-19
Speed Ref B Lo, 3-19
Speed Ref B Sel, 3-19
Speed Ref Cflct Alarm, 4-12
Speed Ref Source, 3-39
Speed Reference, 3-8
Speed Reference Control, 1-21
Speed Reference Selection, 1-21

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 660 of 3168



Index-13

Speed References Group, 3-19
Speed Regulator Group, 3-25
Speed Trim Group, 3-21
Speed Units, 3-16
Speed/Torque Mod, 3-18
Standard Control Option, 3-3
Start At PowerUp, 3-30, C-36
Start At PowerUp Alarm, 4-12
Start Inhibits, 3-39
Start Mask, 3-47
Start Owner, 3-48
Start/Acc Boost, 3-14
Start/Stop, Repeated, 1-12
Start-Up

Assisted, 2-3
Checklist, 2-1
Lifting/Torque Proving, 2-3
S.M.A.R.T., 2-3

Static Discharge, ESD, P-3
Status 1 @ Fault, 3-41
Status 2 @ Fault, 3-41
Status LEDs, 4-2
Step x AccelTime, 3-68
Step x Batch, 3-70
Step x DecelTime, 3-69
Step x Dwell, 3-70
Step x Next, 3-71
Step x Type, 3-67
Step x Value, 3-69
Step x Velocity, 3-68
Stop Mode x, 3-28
Stop Owner, 3-48
Stop/Brake Modes Group, 3-28
STS LED, 4-2
Supply Source, 1-2
SV Boost Filter, 3-11
SW OverCurrent Fault, 4-8
System Grounding, 1-4

T
TB Man Ref Cflct Alarm, 4-12
TB Man Ref Hi, 3-20
TB Man Ref Lo, 3-20
TB Man Ref Sel, 3-20
Terminal Block

Encoder, 1-16, 1-18
I/O, 1-16, 1-17
Power, 1-10

Wire Size
Encoder, 1-16
I/O, 1-16
Power, 1-9

Testpoint Codes and Functions, 4-16
Testpoint x Data, 3-42
Testpoint x Sel, 3-42
Torq Attributes Group, 3-10
Torq Prove Cflct Alarm, 4-12
Torq Prove Sts, 3-61
Torq Ref A Div, 3-13
TorqAlarm Action, 3-61
TorqAlarm Dwell, 3-61
TorqAlarm Level, 3-61
TorqAlrm Timeout, 3-61
TorqAlrm TO Act, 3-61
TorqLim SlewRate, 3-60
TorqProve Cnfg, 3-59
TorqProve Setup, 3-60
TorqPrv Spd Band Fault, 4-8
Torque Current, 3-7
Torque Proving, C-4
Torque Proving Group, 3-59
Torque Proving Start Up, 2-3
Torque Ref B Mult, 3-13
Torque Ref x Hi, 3-13
Torque Ref x Lo, 3-13
Torque Ref x Sel, 3-13
Torque Reference Source, 1-21
Torque Setpoint1, 3-14
Torque Setpoint2, 3-14
Total Gear Ratio, 3-62
Total Inertia, 3-26
Trim % Setpoint, 3-21
Trim Hi, 3-21
Trim In Select, 3-21
Trim Lo, 3-21
Trim Out Select, 3-21
Trnsistr OvrTemp Fault, 4-8
Troubleshooting, 4-1

U
Unbalanced/Ungrounded Supply, 1-3
UnderVoltage

Alarm, 4-12
Fault, 4-9

Ungrounded Distribution Systems, 1-13
Units Traveled, 3-65
Unshielded Power Cables, 1-5
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User Configurable Alarm, 4-1
User Sets, B-4
UserSet Chksum Fault, 4-9
Utility File, 3-33

V
Vel Override, 3-66
VHz Neg Slope Alarm, 4-12
Viewing and Changing Parameters, B-5
Voltage Class, 3-35
Voltage Tolerance, C-40
Volts per Hertz Group, 3-14

W
Wake Level, 3-32
Wake Time, 3-32
Waking Alarm, 4-12
Watts Loss

IP20 (NEMA Type 1) drives, A-4
IP54 (NEMA Type 12) drives, A-5

Web Sites, see WWW, World Wide Web
Wire

Control, 1-16
Signal, 1-15

Wiring, 1-1
Access Panel Removal, 1-7
Cable Entry Plate Removal, 1-7
Encoder, 1-18
Hardware Enable, 1-18
I/O, 1-15
Potentiometer, 1-19
Power, 1-5

Write Mask Cfg, 3-50
WWW, World Wide Web, 1-1, P-1, P-2, 

Back-2

Z
Zero SpdFloatTime, 3-60
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1

PowerFlex 700 Parameter Record

Number Parameter Name Setting
40 Motor Type
41 Motor NP Volts
42 Motor NP FLA
43 Motor NP Hertz
44 Motor NP RPM
45 Motor NP Power
46 Mtr NP Pwr Units
47 Motor OL Hertz
48 Motor OL Factor
49 Motor Poles
53 Motor Cntl Sel
54 Maximum Voltage
55 Maximum Freq
56 Compensation
57 Flux Up Mode
58 Flux Up Time
59 SV Boost Filter
61 Autotune
62 IR Voltage Drop
63 Flux Current Ref
64 Ixo Voltage Drop
66 Autotune Torque
67 Inertia Autotune
69 Start/Acc Boost
70 Run Boost
71 Break Voltage
72 Break Frequency
79 Speed Units
80 Feedback Select
81 Minimum Speed
82 Maximum Speed
83 Overspeed Limit
84-86 Skip Frequency X
87 Skip Freq Band
88 Speed/Torque Mod
90, 93 Speed Ref X Sel
91, 94 Speed Ref X Hi
92, 95 Speed Ref X Lo
96 TB Man Ref Sel
97 TB Man Ref Hi
98 TB Man Ref Lo
100 Jog Speed 1
101-107 Preset Speed X
108 Jog Speed 2
116 Trim % Setpoint
117 Trim In Select
118 Trim Out Select
119 Trim Hi
120 Trim Lo
121 Slip RPM @ FLA
122 Slip Comp Gain
124 PI Configuration
125 PI Control
126 PI Reference Sel
127 PI Setpoint
128 PI Feedback Sel
129 PI Integral Time
130 PI Prop Gain
131 PI Lower Limit
132 PI Upper Limit

133 PI Preload
139 PI BW Filter
140, 141 Accel Time X
142, 143 Decel Time X
145 DB While Stopped
146 S Curve %
147 Current Lmt Sel
148 Current Lmt Val
149 Current Lmt Gain
150 Drive OL Mode
151 PWM Frequency
152 Droop RPM @ FLA
153 Regen Power Limit
154 Current Rate Limit
155, 156 Stop Mode X
157 DC Brk Lvl Sel
158 DC Brake Level
159 DC Brake Time
160 Bus Reg Ki
161, 162 Bus Reg Mode X
163 DB Resistor Type
164 Bus Reg Kp
165 Bus Reg Kd
166 Flux Braking
167 Powerup Delay
168 Start At PowerUp
169 Flying Start En
170 Flying StartGain
174 Auto Rstrt Tries
175 Auto Rstrt Delay
177 Gnd Warn Level
178 Sleep-Wake Mode
179 Sleep-Wake Ref
180 Wake Level
181 Wake Time
182 Sleep Level
183 Sleep Time
184 Power Loss Mode
185 Power Loss Time
186 Power Loss Level
187 Load Loss Level
188 Load Loss Time
189 Shear Pin Time
190 Direction Mode
192 Save HIM Ref
193 Man Ref Preload
194 Save MOP Ref
195 MOP Rate
196 Param Access Lvl
197 Reset To Defalts
198 Load Frm Usr Set
199 Save To User Set
200 Reset Meters
201 Language
202 Voltage Class
234, 236 Testpoint X Sel
238 Fault Config 1
240 Fault Clear
241 Fault Clear Mode
259 Alarm Config 1

Number Parameter Name Setting
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2 Parameter Record

261 Alarm Clear
270 DPI Baud Rate
274 DPI Port Sel
276 Logic Mask
277 Start Mask
278 Jog Mask
279 Direction Mask
280 Reference Mask
281 Accel Mask
282 Decel Mask
283 Fault Clr Mask
284 MOP Mask
285 Local Mask
298 DPI Ref Select
299 DPI Fdbk Select
300-307 Data In XX
310-317 Data Out XX
320 Anlg In Config
321 Anlg In Sqr Root
322, 325 Analog In X Hi
323, 326 Analog In X Lo
324, 327 Analog In X Loss
340 Anlg Out Config
341 Anlg Out Absolut
342, 345 Analog OutX Sel
343, 346 Analog OutX Hi
344, 347 Analog OutX Lo
354, 355 Anlg OutX Scale
361-366 Digital InX Sel
377, 378 Anlg OutX Setpt
379 Dig Out Setpt
380, 384, 388 Digital OutX Sel
381, 385, 389 Dig OutX Level
382, 386, 390 Dig OutX OnTime
383, 387, 391 Dig OutX OffTime
412 Motor Fdbk Type
413 Encoder PPR
416 Fdbk Filter Sel
419 Notch Filter Freq
420 Notch Filter K
422 Pulse In Scale
423 Encoder Z Chan
427, 431 Torque Ref X Sel
428, 432 Torque Ref X Hi
429, 433 Torque Ref X Lo
430 Torq Ref A Div
434 Torque Ref B Mult
435 Torque Setpoint
436 Pos Torque Limit
437 Neg Torque Limit
438 Torque Setpoint2
440 Control Status
445 Ki Speed Loop
446 Kp Speed Loop
447 Kf Speed Loop
449 Speed Desired BW
450 Total Inertia
454 Rev Speed Limit
459 PI Deriv Time
460 PI Reference Hi
461 PI Reference Lo
462 PI Feedback Hi
463 PI Feedback Lo
476-494 ScaleX In Value
477-495 ScaleX In Hi

Number Parameter Name Setting
478-496 ScaleX In Lo
479-497 ScaleX Out Hi
480-498 ScaleX Out Lo
596 Write Mask Cfg
597 Write Mask Act
598 Logic Mask Act
600 TorqProve Cnfg
601 TorqProve Setup
602 Spd Dev Band
603 SpdBand Integrat
604 Brk Release Time
605 ZeroSpdFloatTime
606 Float Tolerance
607 Brk Set Time
608 TorqLim SlewRate
609 BrkSlip Count
610 Brk Alarm Travel
611 MicroPos Scale%
632 TorqAlarm Level
633 TorqAlarm Action
634 TorqAlarm Dwell
635 TorqAlrm Timeout
636 TorqAlrm TO Act
637 PCP Pump Sheave
638 Max Rod Torque
639 Min Rod Speed
640 Max Rod Speed
641 OilWell Pump Sel
642 Gearbox Rating
643 Gearbox Sheave
644 Gearbox Ratio
645 Motor Sheave
647 DB Resistor
648 Gearbox Limit
650 Adj Volt Phase
651 Adj Volt Select
652 Adj Volt Ref Hi
653 Adj Volt Ref Lo
654-660 Adj Volt Preset1-7
661 Min Adj Voltage
663 MOP Adj VoltRate
669 Adj Volt TrimSel
670 Adj Volt Trim Hi
671 Adj Volt Trim Lo
672 Adj Volt Trim %
675 Adj Volt AccTime
676 Adj Volt DecTime
677 Adj Volt S Curve
705 Pos/Spd Prof Cmd
707 Encoder Pos Tol
708 Counts Per Unit
711 Vel Override
713 Find Home Speed
714 Find Home Ramp
718 Pos Reg Filter
719 Pos Reg Gain
720… Step x Type
721… Step x Velocity
722… Step x AccelTime
723… Step x DecelTime
724… Step x Value
725… Step x Dwell
726… Step x Batch
727… Step x Next

Number Parameter Name Setting
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www.rockwellautomation.com

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1)  414.382.4444
Europe/Middle East/Africa: Rockwell Automation, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Power, Control and Information Solutions Headquarters

Publication 20B-UM002B-EN-P – October, 2005 P/N 349066-P02
Supersedes 20B-UM002A-EN-P – November, 2004 & 20B-DU008A-EN-P – May, 2005

Copyright © 2005 Rockwell Automation, Inc. All rights reserved. Printed in USA.
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CompactLogix 
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Catalog Numbers 1769-L31, 
1769-L32C, 1769-L32E, 1769-L35CR, 
1769-L35E

Firmware Revision 16

User Manual
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Important User Information Solid state equipment operates differently than electromechanical equipment. 
To learn how solid state equipment differs from hard-wired 
electromechanical devices, consult Safety Guidelines for the Application, 
Installation and Maintenance of Solid State Controls, publication SGI-1.1, 
available from your local Rockwell Automation sales office or online at 
http://www.ab.com/literature. Because of this difference, and also because 
of the wide variety of uses for solid state equipment, all persons responsible 
for applying this equipment must satisfy themselves that each intended 
application of this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for 
indirect or consequential damages resulting from the use or application of 
this equipment.

The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with 
any particular installation, Rockwell Automation, Inc. cannot assume 
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to 
use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without 
written permission of Rockwell Automation, Inc. is prohibited.

Throughout this manual, when necessary, we use notes to make you aware 
of safety considerations.

Allen-Bradley, CompactLogix, CompactFlash, ControlLogix, PowerFlex, Rockwell Automation, PLC-2, PLC-3, PLC-5, RSLinx, 
RSLogix, RSLogix 5000 and TechConnect are trademarks of Rockwell Automation.

Trademarks not belonging to Rockwell Automation are property of their respective companies.

WARNING
Identifies information about practices or circumstances that can cause 
an explosion in a hazardous environment, which may lead to personal 
injury or death, property damage, or economic loss.

IMPORTANT Identifies information that is critical for successful application and 
understanding of the product.

ATTENTION Identifies information about practices or circumstances that can lead 
to: personal injury or death, property damage, or economic loss. 
Attentions help you identify a hazard, avoid a hazard, and recognize 
the consequences.

SHOCK HAZARD Labels may be on or inside the equipment, for example, a drive or 
motor, to alert people that dangerous voltage may be present.

BURN HAZARD Labels may be on or inside the equipment, for example, a drive or 
motor, to alert people that surfaces may reach dangerous 
temperatures.
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3 Publication 1769-UM011F-EN-P - January 2007

Summary of Changes

Introduction This release of this document contains new and updated information. 
To find new and updated information, look for change bars, as shown 
next to this paragraph.

Updated Information The document contains these changes.

Topic Page

Validate I/O Layout 50

Configure I/O 55

Add-On Instructions 73

CompactLogix Controllers Specifications 95

Dynamic Memory Allocation in CompactLogix Controllers 111
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Summary of Changes        4

Notes:
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Preface

Introduction Use this manual to become familiar with the CompactLogix controller 
and its features. This manual corresponds to controller firmware 
revision 16.

This manual describes the necessary tasks to install, configure, 
program, and operate a CompactLogix system. In some cases, this 
manual includes references to additional documentation that provides 
the more comprehensive details.

Additional Information These documents address Logix5000 products.

To view or download these publications, go to:

http://literature.rockwellautomation.com

To obtain a hard copy, contact your Rockwell Automation distributor 
or sales representative.

Catalog Number Title Publication Number

1769-L31, 
1769-L32E,
1769-L35CR, and
1769-L35E

Logix5000 Controllers Quick Start 1756-QS001

1769-L31,
1769-L32C, 
1769-L32E,
1769-L35CR, and
1769-L35E

Logix5000 Controllers Common Procedures Programming Manual 1756-PM001

SFC and ST Programming Languages Programming Manual 1756-PM003

Logix5000 Controllers System Reference 1756-QR107

Logix5000 Controllers General Instruction Set Reference Manual 1756-RM003

Logix5000 Controllers Process Control/Drives Instruction Set Reference Manual 1756-RM006

Logix5000 Controllers PhaseManager User Manual LOGIX-UM001

1769-L32E and 
1769-L35E

EtherNet/IP Communication Modules in Logix5000 Control Systems User Manual ENET-UM001

1769-L32C and 
1769-L35CR

ControlNet Communication Modules in Logix5000 Control Systems User Manual CNET-UM001
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Notes:
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Chapter 1

1769 CompactLogix Controllers Overview

Introduction This chapter introduces the 1769 CompactLogix controllers. These 
controllers offer state-of-the-art control, communications, and I/O 
elements in a distributed control package.

About the CompactLogix 
Controllers

The CompactLogix controller offers state-of-the-art control, 
communications, and I/O elements in a distributed control package.

CompactLogix Controller and 1769 I/O Modules

For a more flexible system, use:

• multiple controllers in a single chassis.

• multiple controllers joined across networks.

• I/O in multiple platforms that is distributed in many locations 
and connected over multiple I/O links.

Topic Page

Design a CompactLogix System 13

Install Hardware 14

CompactLogix Controller 1769 I/O Modules 
Connected to the 
CompactLogix Controller
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CompactLogix System Overview

The CompactLogix controller, part of the Logix family of controllers, 
provides a small, powerful, cost-effective system consisting of:

• RSLogix 5000 programming software.

• built-in communication ports for EtherNet/IP (1769-L32E and 
1769-L35E only) and ControlNet (1769-L32C and 1769-L35CR 
only) networks.

• a 1769-SDN communication interface module providing I/O 
control and remote device configuration over DeviceNet.

• a built-in serial port on every CompactLogix controller.

• Compact I/O modules providing a compact, DIN-rail or 
panel-mounted I/O system.

Computers

Other Controllers

EtherNet/IP Link

ControlNet Link

DH-485 Link

1769 I/O Modules 
Connected to the 
CompactLogix Controller Built-in ControlNet or 

EtherNet/IP 
Communication Ports 
or 1769-SDN Module 
Connected to the 
Controller

Remote I/O Modules

Drives}
EtherNet/IP Link

ControlNet Link

DeviceNet Link
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 CompactLogix Controller Combinations

Design a CompactLogix 
System

When designing a CompactLogix system, determine the network 
configuration and the placement of components in each location. To 
design your CompactLogix system, you must select:

• I/O devices.

• a communication network.

• controllers.

• power supplies.

• software.

Additional Resources

For more information, consult these publications:

• CompactLogix Selection Guide, publication 1769-SG001.

• Logix5000 Controller Design Considerations Reference Manual, 
publication 1756-RM094.

Controller Available 
Memory

Communication Options Number of 
Tasks Supported

Number of Local I/O 
Modules Supported

1769-L35CR 1.5 MB 1 port ControlNet - supports redundant media

1 port RS-232 serial (system or user protocols)

8 30

1769-L35E 1 port EtherNet/IP

1 port RS-232 serial (system or user protocols)

1769-L32C 750 KB 1 port ControlNet

1 port RS-232 serial (system or user protocols)

6 16

1769-L32E 1 port EtherNet/IP

1 port RS-232 serial (system or user protocols)

1769-L31 512 KB 1 port RS-232 serial (system or user protocols)

1 port RS-232 serial (system protocol only)

4
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Install Hardware To install a CompactLogix controller, perform these procedures:

1. Set the node address, but only for 1769-L32C and 1769-L35CR 
controllers.

2. Connect the battery. See the chapter Maintain the Battery.

3. Install a 1784-CF64 CompactFlash card for nonvolatile memory. 
See the chapter Maintain Nonvolatile Memory.

4. Assemble the system.

5. Mount the system.

6. Establish a serial connection to the controller. See the chapter 
Connect to the Controller Via the Serial Port.

7. For 1769-L32E and 1769-L35E controllers only, assign an IP 
address.

8. Make additional network connections. See the section 
Communicate Over Networks.

9. Install the EDS files.

10. Load the controller firmware.

Additional Resources For more information, consult these publications:

• 1769-L31 CompactLogix Controller Installation Instructions, 
publication 1769-IN069

• 1769-L32C, -L35CR CompactLogix Controllers Installation 
Instructions, publication 1769-IN070

• 1769-L32E, -L35E CompactLogix Controllers Installation 
Instructions, publication 1769-IN020
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Chapter 2

Connect to the Controller Via the Serial Port

Introduction This chapter describes how to connect to the controller via the serial 
port so you can configure the controller and upload or download a 
project to the controller.

For the CompactLogix controller to operate on a serial network, 
you need:

• a workstation with a serial port.

• RSLinx software to configure the serial communication driver.

• RSLogix5000 programming software to configure the serial port 
of the controller.

Connect to the Controller 
Via the Serial Port

Channel 0 on the CompactLogix controllers is fully isolated and does 
not need a separate isolation device. Channel 1 on the 1769-L31 is not 
an isolated serial port.

Serial Connection to Controller

If you connect channel 1 of the 1769-L31 controller to a modem or an 
ASCII device, consider installing an isolator between the controller 
and modem or ASCII device. An isolator is also recommended when 
connecting the controller directly to a programming workstation. One 
possible isolator is the 1761-NET-AIC interface converter.

For more information on installing an isolator, see Configure an 
Isolator on page 32.

Topic Page

Connect to the Controller Via the Serial Port 15

Configure the Serial Driver 17

Select the Controller Path 19

Additional Resources 20

Personal 
Computer

1747-CP3 or 
1756-CP3 Serial 
Cable

1769-L31 
Controller
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To connect a serial cable, perform this procedure.

1. Obtain a 1747-CP3 or 1756-CP3 serial cable.

2. Connect the cable to your controller and workstation. 

TIP
I

If you make your own serial cable, complete this procedure.

A. Limit the length to 15.2 m (50 ft).

B. Wire the connectors.

C. Attach the shield to both connectors.

Workstation Controller

1 CD

2 RDX

3 TXD

4 DTR
COMMON

6 DSR

7 RTS

8 CTS

9

1 CD

2 RDX

3 TXD

4 DTR
COMMON

6 DSR

7 RTS

8 CTS

9

CP3 Cable
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Configure the Serial Driver Use RSLinx software to configure the RS-232 DF1 Device driver for 
serial communications. To configure the driver, perform this 
procedure.

1. From the Communications pull-down menu, choose Configure 
Drivers.

The Configure Drivers dialog appears.

2. From the Available Driver Types pull-down menu, choose the 
RS-232 DF1 Device driver.

3. Click Add New to add the driver.

The Add New RSLinx Driver dialog appears.

4. Specify the driver name and click OK.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 683 of 3168



Publication 1769-UM011F-EN-P - January 2007

18        Connect to the Controller Via the Serial Port

The Configure RS-232 DF1 Devices dialog appears.

5. Specify the serial port settings.

a. From the Comm Port pull-down menu, choose the serial port 
on the workstation to which the cable is connected.

b. From the Device pull-down menu, choose Logix 5550-Serial 
Port.

c. Click Auto-Configure.

6. Verify that the Auto-Configuration was successful.

7. Click Close.

If Then

Yes Click OK.

No Go to step 5 and verify that you selected the correct communications 
port.
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Select the Controller Path To select the controller path, perform this procedure.

1. In RSLogix 5000 programming software, open a project for the 
controller.

2. From the Communications pull-down menu, choose Who 
Active.

The Who Active dialog appears.

3. Expand the communication driver to the level of the controller.

4. Select the controller.
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Controller Options

Once you have selected a controller, you have several options.

Additional Resources For additional information, consult these publications:

• EtherNet/IP Modules in Logix5000 Control Systems User Manual, 
publication ENET-UM001

• ControlNet Modules in Logix5000 Control System User Manual, 
publication CNET-UM001

• DeviceNet Modules in Logix5000 Control System User Manual, 
publication DNET-UM004

To Choose

Monitor the project in the controller Go Online

Transfer a copy of the project from the controller to RSLogix 
5000 software

Upload

Transfer the open project to the controller Download
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Chapter 3

Communicate Over Networks

Introduction This chapter explains how CompactLogix controllers support 
additional networks to enable various functions.

CompactLogix Controller Network Support

Function Example

Control distributed (remote) I/O.

• EtherNet/IP

• ControlNet

• DeviceNet

Produce/consume (interlock) data between 
controllers.

• EtherNet/IP

• ControlNet

Send and receive messages to and from 
other devices. This includes access to the 
controller via RSLogix 5000 programming 
software.

• EtherNet/IP

• ControlNet

• DeviceNet (to devices only)

• serial

• DH-485

CompactLogix Controller

DeviceNet Network

Distributed (remote) 
I/O Platform

CompactLogix Controller

ControlNet Network

Other Logix5000 
Controller

CompactLogix Controller

EtherNet/IP Network

Other Remote 
Devices

Topic Page

EtherNet/IP Network Communication 22

ControlNet Network Communication 25

DeviceNet Communications 28

Serial Communications 31

DH-485 Network Communications 39

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 687 of 3168



Publication 1769-UM011F-EN-P - January 2007

22        Communicate Over Networks

EtherNet/IP Network 
Communication

The EtherNet/IP network offers a full suite of control, configuration 
and data collection services by layering the Common Industrial 
Protocol (CIP) over the standard Internet protocols, such as TCP/IP 
and UDP. This combination of well-accepted standards provides the 
capability required to both support information data exchange and 
control applications.

The EtherNet/IP network also uses commercial, off-the-shelf Ethernet 
components and physical media, providing you with a cost-effective 
plant-floor solution.

For EtherNet/IP communications, you can use these CompactLogix 
controllers with a built-in EtherNet/IP communication port:

• 1769-L32E CompactLogix controller

• 1769-L35E CompactLogix controller

You can use several software products with a 1769 CompactLogix 
controller on an EtherNet/IP network.

EtherNet/IP Network Software Combinations

The EtherNet/IP communication modules:

• support messaging, produced/consumed tags, HMI, and 
distributed I/O.

• encapsulate messages within standard TCP/UDP/IP protocol.

• share a common application layer with ControlNet and 
DeviceNet.

• interface via RJ45, category 5, unshielded, twisted-pair cable.

• support half/full-duplex 10 Mbps or 100 Mbps operation.

• support standard switches.

• require no network scheduling.

• require no routing tables.

Software Functions Requirement

RSLogix 5000 programming 
software

• Configure the 
CompactLogix project

• Define EtherNet/IP 
communications

Yes

BOOTP/DHCP utility with 
RSLogix 5000 software

Assign IP addresses to 
devices on an EtherNet/IP 
network

No

RSNetWorx software for an 
EtherNet/IP network

Configure EtherNet/IP 
devices by IP addresses 
and/or host names

No
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In this example:

• the controllers produce and consume tags amongst themselves.

• the controllers initiate MSG instructions that send and receive 
data or configure devices.

• the personal computer uploads or downloads projects to the 
controllers.

• the personal computer configures devices on an EtherNet/IP 
network.

CompactLogix EtherNet/IP Overview

Connections Over an EtherNet/IP Network

You indirectly determine the number of connections the controller 
uses by configuring the controller to communicate with other devices 
in the system. Connections are allocations of resources that provide 
more reliable communications between devices than unconnected 
messages.

All EtherNet/IP connections are unscheduled. An unscheduled 
connection is a message transfer between controllers that is triggered 
by the requested packet interval (RPI) or the program, such as a MSG 
instruction. Unscheduled messaging lets you send and receive data 
when needed.

Switch

Distributed I/O

1756-ENBT Module
(as an adapter) with 1756 
I/O Modules

1794-AENT Adapter with 
1794 I/O Modules

Workstation

CompactLogix Controller 
with Integrated 
EtherNet/IP Port

CompactLogix 
Controller with 
1756-ENBT 
Module

FlexLogix Controller with 
1788-ENBT Module

1734-AENT 
Adapter with 1734 
I/O Modules

PowerFlex 700S AC 
Drive with DriveLogix
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The 1769-L32E and 1769-L35E controllers support 100 connections. 
However, the built-in EtherNet/IP port only supports 32 CIP 
connections over an EtherNet/IP network. With these controllers, the 
number of end-node connections they effectively support depends on 
a connection’s RPI. 

You can use all 32 communication connections on the built-in 
EtherNet/IP port. However, we recommend that you leave some 
connections available for tasks such as going online and non-I/O 
purposes.

Additional Resources

For more information, consult these publications:

• EtherNet/IP Modules in Logix5000 Control Systems User Manual, 
publication ENET-UM001

• EtherNet/IP Web Server Module User Manual, publication 
ENET-UM527

• EtherNet/IP Performance Application Guide, publication 
ENET-AP001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

Requested Packet Interval Max EtherNet/IP Port Communication Connections 

2 ms 2

4 ms 5

8 ms 10

16 ms 18

32 ms+ 25+
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ControlNet Network 
Communication

ControlNet is a real-time control network that provides high-speed 
transport of both time-critical I/O and interlocking data and messaging 
data, including uploading and downloading of programming and 
configuration data on a single physical-media link. The ControlNet 
network’s highly-efficient data transfer capability significantly 
enhances I/O performance and peer-to-peer communication in any 
system or application.

The ControlNet network is highly deterministic and repeatable and 
remains unaffected as devices are connected or disconnected from the 
network. This robust quality results in dependable, synchronized, and 
coordinated real-time performance.

The ControlNet network often functions as:

• the default network for the CompactLogix platform.

• a substitute/replacement for the remote I/O (RIO) network 
because the ControlNet network adeptly handles large numbers 
of I/O points.

• a backbone to multiple distributed DeviceNet networks.

• a peer interlocking network.

For ControlNet communications, you can use these CompactLogix 
controllers with a built-in ControlNet communication port:

• 1769-L32C CompactLogix controller

• 1769-L35CR CompactLogix controller

You can use these software products with a 1769 CompactLogix 
controller on a ControlNet network.

ControlNet Network Software Combinations

Software Functions Requirement

RSLogix 5000 programming 
software

• Configure the 
CompactLogix project 

• Define EtherNet/IP 
communications

YesRSNetWorx software for 
ControlNet

• Configure the ControlNet 
network

• Define the NUT (network 
update time)

• Schedule the ControlNet 
network

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 691 of 3168



Publication 1769-UM011F-EN-P - January 2007

26        Communicate Over Networks

The ControlNet communications modules:

• support messaging, produced/consumed tags and distributed 
I/O.

• share a common application layer with DeviceNet and 
EtherNet/IP networks.

• require no routing tables.

• support the use of coax and fiber repeaters for isolation and 
increased distance.

In this example:

• the controllers produce and consume tags amongst themselves.

• the controllers initiate MSG instructions that send and receive 
data or configure devices.

• the personal computer uploads or downloads projects to the 
controllers.

• the personal computer configures devices on ControlNet, and   
configures the network itself.

CompactLogix ControlNet Overview

 

ControlNet Network

Distributed I/O

1756-CNB Module 
(as an adapter) with 
1756 I/O Modules

1794-ACN15 Adapter 
with 1794 I/O Modules

Personal Computer/Workstation

CompactLogix Controller

FlexLogix Controller with 
1788-CNC Card

1734-ACNR Adapter with 
1734 I/O Modules

PowerFlex 700S Drive

PanelView Terminal

PLC-5/40C15 Controller
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Connections Over ControlNet

You indirectly determine the number of connections the controller 
uses by configuring the controller to communicate with other devices 
in the system. Connections are allocations of resources that provide 
more reliable communications between devices compared to 
unconnected messages. 

ControlNet Connection Methods

The 1769-L32C and 1769-L35CR controllers support 100 connections. 
However, the built-in ControlNet port only supports 32 
communication connections. With these controllers, the number of 
end-node connections they effectively support depends on the 
connection’s NUT and RPI.

You can use all 32 communication connections on the built-in 
ControlNet port. However, we recommend that you leave some 
connections available for tasks such as going online and unscheduled 
network traffic.

Connection Method Description

Scheduled A scheduled connection is unique to ControlNet communications. A scheduled connection lets you send and 
receive data repeatedly at a set interval, which is the requested packet interval (RPI). For example, a connection 
to an I/O module is a scheduled connection because you repeatedly receive data from the module at a specified 
interval. Other scheduled connections include connections to:
• communication devices.

• produced/consumed tags.

On a ControlNet network, you must use RSNetWorx for ControlNet to enable all scheduled connections and 
establish a network update time (NUT). Scheduling a connection reserves network bandwidth to specifically 
handle the connection.

Unscheduled An unscheduled connection is a message transfer between nodes that is triggered by ladder logic or the 
program (such as a MSG instruction). Unscheduled messaging lets you send and receive data when needed. 
Unscheduled messages use the remainder of network bandwidth after scheduled connections are allocated.

NUT RPI Supported ControlNet Communication Connections(1)

(1) For each NUT/RPI combination, the number of connections supported is listed in a range. The lower number is 
the number of connections we recommend you make to maintain reasonable ControlNet port CPU utilization 
rates. The higher number is the maximum number of connections possible for that NUT/RPI combination.

2 ms 2 ms 0...1

3 ms 3 ms 1...2

5 ms 5 ms 3...4

10 ms 10 ms 6...9

14 ms 14 ms 10...12

5 ms 20 ms 12...16

4 ms 64 ms 31
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Additional Resources

For additional information, consult these publications:

• Control Net Modules in Logix5000 Control Systems User Manual, 
publication CNET-UM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

DeviceNet Communications The DeviceNet network uses the Common Industrial Protocol (CIP) to 
provide the control, configuration, and data collection capabilities for 
industrial devices. The DeviceNet network uses the proven Controller 
Area Network (CAN) technology, which lowers installation costs and 
decreases installation time and costly downtime.

A DeviceNet network provides access to the intelligence present in 
your devices by letting you connect devices directly to plant-floor 
controllers without having to hard wire each device into an I/O 
module.

CompactLogix DeviceNet Communications Interfaces

If your application Select

•Communicates with other DeviceNet devices

•Uses the controller as a master or slave on DeviceNet

•Uses a controller ControlNet, Ethernet or serial port for other 
communications

1769-SDN 
DeviceNet 
scanner module

•Accesses remote Compact I/O over a DeviceNet network

•Sends remote I/O data for as many as 30 modules back to scanner or 
controller

1769-ADN 
DeviceNet 
adapter module(1)

(1) This table specifically describes using the 1769-ADN module to access remote Compact I/O over DeviceNet. 
However, CompactLogix controllers can access other Allen-Bradley remote I/O over DeviceNet. In those cases, 
you must select the appropriate interface. For example, if accessing remote POINT I/O modules, you must 
select the 1734-ADN.
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CompactLogix DeviceNet Overview

You can use these software products with a 1769 CompactLogix 
controller on a DeviceNet network.

CompactLogix DeviceNet Software Combinations

The DeviceNet communications module:

• supports messaging to devices, not controller to controller.

• shares a common application layer with ControlNet and 
EtherNet/IP.

• offers diagnostics for improved data collection and fault 
detection.

• requires less wiring than traditional, hardwired systems.

PLC-5 Controller with 
1771-SDN Scanner Module

ControlLogix Controller 
with 1756-DNB Module

DeviceNet Network

PowerFlex 
AC Drive

Motor 
Starter

Input/Output 
Devices

Ultra 5000 
Servo Drive

Laptop

Sensor

Indicator 
Lights

Pushbutton 
Cluster

Bar Code 
Scanner

PanelView 
Terminal

CompactLogix System 
with 1769-ADN

CompactLogix 
Controller with 
1769-SDN

Software Functions Requirement

RSLogix 5000 programming 
software

• Configure the 
CompactLogix project

• Define EtherNet/IP 
communications

Yes
RSNetWorx software for 
DeviceNet devices

• Configure DeviceNet 
devices

• Define the scan list for 
DeviceNet devices
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You can use a linking device as a:

• gateway to connect information.

• control-level network to device-level network for programming, 
configuration, control or data collection.

• router/bridge to connect the EtherNet/IP or ControlNet network 
to the DeviceNet network.

CompactLogix Linking Device Overview

Additional Resources

For additional information, consult these publications:

• DeviceNet Modules in Logix5000 Control Systems User Manual, 
publication DNET-UM004

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

PWR

STS

PORT

MOD

NET A

NET B

ControlLogix Controller 
with 1756-ENBT Module

PowerFlex 
AC Drive

Motor 
Starter

Input/Output 
Devices

Sensor
Pushbutton 
Cluster

Bar Code 
ScannerIndicator 

Lights

DeviceNet Network

1788-EN2DN 
Linking Device

CompactLogix Controller 
with Built-in EtherNet/IP 
Communication Port

Personal Computer

FLEX Adapter and I/O

EtherNet/IP Network

CompactLogix System 
with 1769-ADN 
DeviceNet Adapter
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Serial Communications CompactLogix controllers have a built-in RS-232 port.

• 1769-L32C, -L32E, -L35CR, and -L35E CompactLogix controllers 
have one built-in RS-232 port. By default, that port is channel 0 
on these controllers.

• The 1769-L31 CompactLogix controller has two RS-232 ports. 
One port only allows DF1 protocol only. The second port 
accepts DF1 and ASCII protocol.

You can configure the serial port of the controller for several modes.

CompactLogix Serial Port Configuration

IMPORTANT Limit the length of serial (RS-232) cables to 15.2 m (50 ft).

Mode Functions

DF1 Point-to-Point Communicate between the controller and one other DF1-protocol-compatible device. 

This is the default system mode. Default parameters are:

• Baud Rate: 19,200

• Data Bits: 8

• Parity: None

• Stop Bits: 1

• Control Line: No Handshake

• RTS send Delay: 0

• RTS Off Delay: 0

This mode is typically used to program the controller through its serial port.

DF1 Master Control polling and message transmission between the master and slave nodes.
• The master/slave network includes one controller configured as the master node and as many 

as 254 slave nodes. Link slave nodes using modems or line drivers.

• A master/slave network can have node numbers from 0...254. Each node must have a unique 
node address. Also, at least 2 nodes must exist to define your link as a network (1 master and 1 
slave station are the two nodes).

DF1 Slave Use a controller as a slave station in a master/slave serial communication network.
• When there are multiple slave stations on the network, link slave stations using modems or 

line drivers to the master. When you have a single slave station on the network, you do not 
need a modem to connect the slave station to the master. You can configure the control 
parameters for no handshaking. You can connect 2...255 nodes to a single link. In DF1 slave 
mode, a controller uses DF1 half-duplex protocol.

• One node is designated as the master and it controls who has access to the link. All the other 
nodes are slave stations and must wait for permission from the master before transmitting.

DF1 Radio Modem • Compatible with SLC500 and MicroLogix1500 controllers. 

• This mode supports master and slave, and store and forward modes.

User (channel 0 only) Communicate with ASCII devices.
This requires your program to use ASCII instructions to transmit data to and from ASCII device.

DH-485 • Communicate with other DH-485 devices.

• This multi-master, token-passing network allows programming and peer-to-peer messaging.
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Configure an Isolator

Channel 0 on the CompactLogix controllers is fully isolated and does 
not need a separate isolation device. Channel 1 on the 1769-L31 
controller is not an isolated serial port. To configure an isolator, 
perform this procedure.

1. Determine whether you need an isolator.

If you connect channel 1 of the 1769-L31 controller to a modem 
or an ASCII device, consider installing an isolator between the 
controller and modem or ASCII device. An isolator is also 
recommended when connecting the controller directly to a 
programming workstation.

One possible isolator is the 1761-NET-AIC interface converter.

Port 2: Mini-DIN 8 RS-232

DC Power Source Selector Switch

Terminals for External 24V dc 
Power Supply

Baud Rate Selector Switch

Port 1: DB-9 RS-232, DTE
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2. Select the appropriate cable.

3. Connect the appropriate cable to the serial port.

Are you using 
an isolator?

Then use this cable

No The 1756-CP3 cable attaches the controller directly to the controller.

If you make your own cable, it must be shielded, and the shields must be tied to the metal shell 
(that surrounds the pins) on both ends of the cable.

You can also use a 1747-CP3 cable from the SLC product family. This cable has a taller right-angle 
connector housing than that of the 1756-CP3 cable.

Yes The 1761-CBL-AP00 cable (right-angle connector to controller) or the 1761-CBL-PM02 cable 
(straight connector to the controller) attaches the controller to port 2 on the 1761-NET-AIC isolator. 
The mini-DIN connector is not commercially available, so you cannot make this cable.

2 RDX

3 TXD

4 DTR

COMMON

6 DSR

7 RTS

8 CTS

9 

1 CD

2 RDX

3 TXD

4 DTR

COMMON

6 DSR

7 RTS

8 CTS

9

1 CD

DB-9 Right-angle or Straight 
Cable End

8-pin, Mini-DIN Cable End

Pin DB-9 End Mini-DIN End
1 DCD DCD
2 RxD RxD
3 TxD TxD
4 DTR DTR
5 Ground Ground
6 DSR DSR
7 RTS RTS
8 CTS CTS
9 NA NA

1 2

3
4

5

6 78
6
7

8

9

1

2

3

4

5
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Communicate with DF1 Devices

You can configure the controller as a master or slave on a serial 
communication network. Use serial communications when:

• the system contains three or more stations.

• communications occur regularly and require leased-line, radio, 
or power-line modems.

To configure the controller for DF1 communications, perform this 
procedure.

1. In RSLogix 5000 programming software, right-click your 
controller and select Properties.

The Controller Properties dialog appears.

2. Click the Serial Port tab.

Modem
Modem Modem

RS-232RS-232

RS-232
EtherNet/IP

RS-232

Important: Only the 1769-L31 controller has 
more than one RS-232 port. All other 1769 
controllers are limited to one RS-232 port.
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3. From the Mode pull-down menu, choose System.

4. Specify communication settings.

5. Click the System Protocol tab.

6. From the Protocol pull-down menu, choose a DF1 protocol.

7. Specify DF1 settings.

Communicate with ASCII Devices

You can use the serial port to interface with ASCII devices when the 
controller is configured for user mode. For example, you can use the 
serial port to:

• read ASCII characters from a weigh scale module or bar code 
reader.

• send and receive messages from an ASCII triggered device, such 
as a MessageView terminal.

ASCII Device Serial Communications

Connection from the Controller’s Serial Port to the ASCII Device
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To configure the controller for ASCII communications, perform this 
procedure.

1. In RSLogix 5000 programming software, right-click your 
controller and select Properties.

The Controller Properties dialog appears.

2. Click the Serial Port tab.

3. From the Mode pull-down menu, choose User.

4. Specify communication settings.

5. Click the User Protocol tab.

6. From the Protocol pull-down menu, choose ASCII.

7. Specify ASCII settings.
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The controller supports several instructions to manipulate ASCII 
characters. The instructions are available in ladder diagram (LD) and 
structured text (ST).

Read and Write ASCII Characters

Create and Modify Strings of ASCII Characters

Convert Data to or from ASCII Characters

Instruction Code Description

ABL Determine when the buffer contains termination characters

ACB Count the characters in the buffer

ACL Clear the buffer

Clear out ASCII Serial Port instructions that are currently executing or 
are in the queue

AHL Obtain the status of the serial port control lines

Turn on or off the DTR signal

Turn on or off the RTS signal

ARD Read a fixed number of characters

ARL Read a varying number of characters, up to and including the first set of 
termination characters

AWA Send characters and automatically append one or two additional 
characters to mark the end of the data

AWT Send characters

Instruction Code Description

CONCAT Add characters to the end of a string

DELETE Delete characters from a string

FIND Determine the starting character of a substring

INSERT Insert characters into a string

MID Extract characters from a string

Instruction Code Description

STOD Convert the ASCII representation of an integer value to a SINT, INT, 
DINT, or REAL value

STOR Convert the ASCII representation of a floating-point value to a REAL 
value

DTOS Convert a SINT, INT, DINT, or REAL value to a string of ASCII characters

RTOS Convert a REAL value to a string of ASCII characters

UPPER Convert the letters in a string of ASCII characters to upper case

LOWER Convert the letters in a string of ASCII characters to lower case
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Modbus Support

To use Logix5000 controllers on Modbus, connect the controllers 
through the serial port and execute specific ladder logic routines. 

A sample controller project is available with RSLogix 5000 Enterprise 
programming software. To view sample projects, see Sample 
Controller Projects on pg. 70.

Additional Resources

For more information, consult these publications:

• Logix5000 Controllers Common Procedures Manual, publication 
1756-PM001

• Logix5000 Controllers General Instructions Reference Manual, 
publication 1756-RM003

• SCADA System Application Guide, publication AG-UM008

• Logix5000 Controllers as Masters or Slaves on Modbus 
Application Solution, publication CIG-AP129
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DH-485 Network 
Communications

For DH-485 communication, use the controller’s serial port. 

However, with a CompactLogix controller, we recommend that you 
use NetLinx networks, such as EtherNet/IP, ControlNet, or DeviceNet, 
because excessive traffic on a DH-485 network may make it 
impractical to connect to a controller with RSLogix 5000 programming 
software.

The DH-485 protocol uses RS-485 half-duplex as its physical interface. 
RS-485 is a definition of electrical characteristics, not a protocol. You 
can configure the CompactLogix controller’s RS-232 port to act as a 
DH-485 interface. By using a 1761-NET-AIC converter and the 
appropriate RS-232 cable (1756-CP3 or 1747-CP3), a CompactLogix 
controller can send and receive data on a DH-485 network.

CompactLogix DH-485 Communications Overview

On the DH-485 network, the CompactLogix controller can send and 
receive messages to and from other controllers.

IMPORTANT If your application uses connections to DH-485 networks, select 
built-in serial ports.

Connection from CompactLogix 
Controller to Port 1 or Port 2

CompactLogix Controller

SLC 5/03 Controller

1761-NET-AIC+ 
Converter

1747-AIC ConverterDH-485 Network

1747-CP3 Cable
or
1761-CBL-AC00 Cable
(port 1)

1761-CBL-AP00 Cable 
or
1761-CBL-PM02 Cable

1747-CP3 Cable
or
1761-CBL-AC00 Cable

IMPORTANT A DH-485 network consists of multiple cable segments. Limit 
the total length of all the segments to 1219 m (4000 ft).
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For the controller to operate on a DH-485 network, you need a 
1761-NET-AIC interface converter for each controller you want to put 
on the DH-485 network.

You can have two controllers for each 1761-NET-AIC converter, but 
you need a different cable for each controller.

To establish DH-485 communication, perform this procedure.

1. Connect the serial port of the controller to either port 1 or port 2 
of the 1761-NET-AIC converter. 

2. Use the RS-485 port to connect the converter to the DH-485 
network.

The cable you use to connect the controller depends on the port 
you use on the 1761-NET-AIC converter.

3. In RSLogix 5000 programming software, right-click on your 
controller and choose Properties.

Connection Required Cable

Port 1

DB-9 RS-232, DTE connection

1747-CP3

or

1761-CBL-AC00

Port 2

mini-DIN 8 RS-232 connection

1761-CBL-AP00

or

1761-CBL-PM02
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The Controller Properties dialog appears.

4. Click the Serial Port tab.

5. From the Mode pull-down menu, choose System.

6. Specify communication settings.

7. Click the System Protocol tab.

8. From the Protocol pull-down menu, choose DH485.

9. Specify DH-485 settings.

10. From the Protocol pull-down menu, choose DF1 Radio.

IMPORTANT The baud rate specifies the communication rate for the 
DH-485 port. All devices on the same DH-485 network 
must be configured for the same baud rate. Select 9600 or 
19200 KB.
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System Protocol Specifications

Additional Resources

For additional information, consult Data Highway/Data Highway 
Plus/Data Highway II/Data Highway-485 Cable Installation Manual, 
publication 1770-6.2.2.

Characteristic Description

Station Address Specifies the node address of the controller on the DH-485 network. Select a number 1...31 decimal, inclusive.

To optimize network performance, assign node addresses in sequential order. Initiators, such as personal computers, 
should be assigned the lowest address numbers to minimize the time required to initialize the network.

Token Hold 
Factor

Number of transmissions plus retries that a node holding a token can send onto the data link each time it receives the 
token. Enter a value between 1...4. The default is 1.

Maximum 
Station Address

Specifies the maximum node address of all the devices on the DH-485 network. Select a number 1...31 decimal, 
inclusive.
To optimize network performance, make sure:
• the maximum node address is the highest node number being used on the network.

• that all the devices on the same DH-485 network have the same maximum node address.
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Chapter 4

Manage Controller Communications

Introduction This chapter explains how to manage controller communications.

Produce and Consume Data The controller supports the ability to produce (broadcast) and 
consume (receive) system-shared tags over ControlNet or EtherNet/IP 
networks. Produced and consumed tags each require connections. 
Over ControlNet, produced and consumed tags are scheduled 
connections.

Controller Communications Overview

Topic Page

Produce and Consume Data 43

Send and Receive Messages 44

Connections 45

Calculate Total Connections 46

Connections Example 47

Controller_2

Controller_3

Controller_4

Consumed Tag

Consumed tag

Consumed Tag

Controller_1

Produced Tag

Tag Type Description

Produced A produced tag allows other controllers to consume the tag, which means that a controller 
can receive the tag data from another controller. The producing controller uses one 
connection for the produced tag and another for each consumer. The controller’s 
communication device uses one connection for each consumer.

As you increase the number of controllers that can consume a produced tag, you also 
reduce the number of connections the controller and communication device have available 
for other operations, like communications and I/O.

Consumed Each consumed tag requires one connection for the controller that is consuming the tag. 
The controller’s communication device uses one connection for each consumer.
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For two controllers to share produced or consumed tags, both 
controllers must be attached to the same control network, such as a 
ControlNet or Ethernet/IP network. You cannot bridge produced and 
consumed tags over two networks.

The number of available connections limits the total number of tags 
that can be produced or consumed. If the controller uses all of its 
connections for I/O and communication devices, no connections are 
left for produced and consumed tags.

Send and Receive 
Messages

Messages transfer data to other devices, such as controllers or 
operator interfaces. Messages use unscheduled connections to send or 
receive data. Connected messages can leave the connection open 
(cache) or close the connection when the message is done 
transmitting.

Message Transmission

Connected messages are unscheduled connections on both 
ControlNet and EtherNet/IP networks.

Each message uses one connection, regardless of how many devices 
are in the message path. You can program the target of a MSG 
instruction to optimize message transfer time.

Message Type Communication 
Method

Connected 
Message

Can the 
message be 
cached?

CIP data table read or write NA Yes Yes

PLC-2, PLC-3, PLC-5, or SLC
(all types)

CIP No No

CIP with Source ID No No

DH+ Yes Yes

CIP generic NA Optional (1)

(1) You can connect CIP generic messages. However, for most applications we recommend you leave CIP generic 
messages unconnected.

Yes(2)

(2) Consider caching only if the target module requires a connection.

Block-transfer read or write NA NA Yes
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Determine Whether to Cache Message Connections

When you configure a MSG instruction, you can cache or not cache 
the connection.

Caching Messages

Connections A Logix5000 system uses a connection to establish a communication 
link between two devices. Connections can be:

• a controller to local I/O modules or local communication 
modules.

• a controller to remote I/O or remote communication modules.

• a controller to remote I/O (rack-optimized) modules.

• produced and consumed tags.

• messages.

• controller access by RSLogix 5000 programming software.

• controller access by RSLinx software for HMI or other 
applications.

The limit of connections may ultimately reside in the communication 
module you use for the connection. If a message path routes through 
a communication module, the connection related to the message also 
counts towards the connection limit of that communication module.

Connections Overview

Message Execution Function

Repeatedly Cache the connection.

This keeps the connection open and optimizes execution time. Opening a connection each time the 
message executes increases execution time.

Infrequently Do not cache the connection.

This closes the connection upon completion of the message, freeing up that connection for other uses.

Device Supported Connections

CompactLogix controller (1769-L31)

100Built-in ControlNet communication port 
(1769-L32C and 1769-L35CR controllers only)

Built-in EtherNet/IP communication port 
(1769-L32E and 1769-L35E controllers only)
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Calculate Total 
Connections

You can calculate the total number of local and remote connections 
the controller uses.

Local Connections Calculation

The number of remote connections a communication module 
supports determines how many connections the controller can access 
through that module.

Remote Connections Calculation

Local Connection Type Device 
Quantity

Connections 
per Device

Total 
Connections

Local I/O module (always a direct connection) 1

Built-in ControlNet communication port (1769-L32C and 1769-L35CR controllers only) 0

Built-in EtherNet/IP communication port (1769-L32E and 1769-L35E controllers only) 0

1769-SDN DeviceNet scanner module 2

Total

Remote Connection Type Device 
Quantity

Connections 
per Device

Total 
Connections

Remote ControlNet communication module

• I/O configured as direct connection (none)

• I/O configured as rack-optimized connection

0 or

1

Remote I/O module over ControlNet (direct connection) 1

Remote EtherNet/IP communication module

• I/O configured as direct connection (none)

• I/O configured as rack-optimized connection

0 or

1

Remote I/O module over a EtherNet/IP network (direct connection) 1

Remote device over a DeviceNet network (accounted for in rack-optimized 
connection for local 1769-SDN module)

0

Other remote communication adapter (POINT and FLEX adapters, for example) 1

Produced tag

Each consumer

1

1

Consumed tag 1

Message (depending on type) 1

Block-transfer message 1

Total
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Connections Example In this example system the 1769-L35E CompactLogix controller:

• controls local digital I/O modules in the same chassis.

• controls remote I/O devices on a DeviceNet network.

• sends and receives messages to/from a ControlLogix controller 
on an EtherNet/IP network.

• produces one tag that the 1794 FlexLogix controller consumes.

• is programmed via RSLogix 5000 programming software.

Example - CompactLogix System Connections

Example - CompactLogix Connection Types

ControlLogix Controller 
with 1756-ENBT Module

1769-ADN Adapter with 
CompactLogix I/O Modules

Redistation

Series 9000 
Photoeye

DeviceNet Network

EtherNet/IP Network

Personal Computer

1769-L35E CompactLogix 
with 1769-SDN

FlexLogix with 1788-DNBO DeviceNet Daughtercard

Connection Type Device 
Quantity

Connections 
per Device

Total 
Connections

Controller to local I/O modules (rack-optimized) 2 1 2

Controller to 1769-SDN scanner module 1 2 2

Controller to built-in EtherNet/IP communication port (rack-optimized) 1 0 0

Controller to RSLogix 5000 programming software 1 1 1

Message to ControlLogix controller 2 1 2

Produced tag consumed by FlexLogix controller 2 1 2

Total 9
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Additional Resources For additional information, consult these publications:

• Logix5000 Controllers Common Procedures Manual, publication 
1756-PM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

• Logix5000 Controllers General Instructions Reference Manual, 
publication 1756-RM003
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Chapter 5

Place, Configure, and Monitor I/O

Introduction This chapter explains how to place, configure, and monitor 
CompactLogix I/O modules.

Select I/O Modules When choosing 1769 I/O modules, select:

• specialty I/O modules when appropriate.

Some modules have field-side diagnostics, electronic fusing, or 
individually-isolated inputs and outputs.

• a 1492 wiring system for each I/O module as an alternative to 
the terminal block that comes with the module.

• 1492 PanelConnect modules and cables if you are connecting 
input modules to sensors.

Additional Resources

For additional information, consult Compact I/O Selection Guide, 
publication 1769-SG002.

Topic Page

Select I/O Modules 49

Place Local I/O Modules 54

Configure I/O 55

Configure Distributed I/O on an EtherNet/IP Network 57

Configure Distributed I/O on a ControlNet Network 58

Configure Distributed I/O on a DeviceNet Network 59

Address I/O Data 60

Determine When Data Is Updated 61

Reconfigure an I/O Module 63
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Validate I/O Layout After you have selected your I/O modules, you need to validate the 
system you want to design. Before you begin to place your I/O 
modules, consider that:

• as you add modules, the minimum backplane RPI increases.

• the I/O modules must be distributed such that the current 
consumed from the left or right side of the power supply never 
exceeds 2.0 A at 5V dc or 1.0 A at 24V dc.

Estimate Request Packet Interval

The request packet interval (RPI) defines the frequency at which the 
controller sends and receives all I/O data on the backplane. There is 
one RPI for the entire 1769 backplane.

You can always select an RPI that is slower than these. The RPI shows 
how quickly modules can be scanned, not how quickly an application 
can use the data. The RPI is asynchronous to the program scan. Other 
factors, such as program execution duration, affect I/O throughput.

Type of Module Request Packet Interval

Digital and analog (any mix) • 1...4 modules can be scanned in 1 ms.

• 5...16 modules can be scanned in 1.5 ms.

• 17...30 modules can be scanned in 2 ms.

• Some input modules have a fixed 8 ms filter, so 
selecting a greater RPI has no effect.

Specialty • Full-sized 1769-SDN modules add 1.5 ms per module.

• 1769-HSC modules add 0.5 ms per module.
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Calculate System Power Consumption

To validate your proposed system, calculate the total 5V dc current 
and 24V dc to be consumed.

I/O Module Power Consumption Calculation Table

Power Supply Current Capacity

Validate Placement of I/O Modules

The controller you use determines how many local I/O modules you 
can configure.

Catalog 
Number

Number of 
Modules 

Module Current Requirements Calculated Current = 
(Number of Modules) x (Module Current Requirements)

at 5V dc (in mA) at 24V dc (in mA) at 5V dc (in mA) at 24V dc (in mA)

1769-L31 330 40

1769-L32C 650 40

1769-L32E 660 90

1769-L35CR 680 40

1769-L35E 660 90

Total Current Required(1):

(1) This number must not exceed the power supply current capacity.

Specification Power Supply and Capacity

1769-PA2 1769-PB2 1769-PA4 1769-PB4

Output Bus Current Capacity 0...55 °C (32...131 °F) 2 A at 5V dc and 0.8 A at 24V dc 4 A at 5V dc and 2 A at 24V dc

24V dc User Power Capacity 0...55 °C (32...131 °F) 250 mA (maximum) NA

Controller I/O Support

Controller Supported Local I/O Modules I/O Banks

1769-L35CR 30 3

1769-L35E 30 3

1769-L32C, 
1769-L32E and 
1769-L31

16 3
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To validate the proposed placement of I/O modules in your 
CompactLogix system, perform this procedure.

1. Verify that your 1769-L3x controller resides on the leftmost side 
of the bank.

2. Verify that you have placed no more than three I/O modules 
between your controller and power supply (bank 0).

Placing more than three I/O modules in bank 0 would exceed 
the distance rating of four and invalidate your system.

3. Validate the number of I/O modules your power supply can 
support.

In a single-bank system, make sure you have not placed more 
than eight I/O modules between the power supply and end cap 
(bank 1).

In a multi-bank system, make sure that your additional bank(s) 
do not have more than eight I/O modules on either side of the 
additional power supply.

IMPORTANT In a single-bank system, the power supply can support up 
to eight I/O modules as long as the modules’ power 
consumption does not exceed the power supply’s capacity.

So, in a single-bank system, you may not have more than 
eleven total I/O modules, three to the left of your power 
supply and eight to the right.

If your system requires additional I/O modules, you must 
add an additional bank.

IMPORTANT In a multi-bank system, you may place up to eight I/O 
modules on either side of the additional power supply so 
long as the power consumed by these modules does not 
exceed the power supply’s capacity.

1769-L3x 
Controller

Bank 1Power Supply End Cap

Single-Bank System

Bank 0
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In this example, the I/O modules 12...30 could be arranged in 
any way so long as the power supplies’ capacity was not 
exceeded. In other words, the first additional bank could contain 
fewer than sixteen I/O modules This is just one possible 
arrangement. 

4. Verify that all banks have end caps.

1769-L35x
Processor

1       2        3                           4        5       6         7       8       9       10      11

12      13      14      15     16     17      18      19                       20      21     22       23     24      25     26     27

 28                         29      30

Original Banks 0 and 1

Additional
Banks

Additional
Banks

End
Caps

End
Cap

I/O modules are numbered 1....30

Power
Supply

Power
Supply

Power
Supply

Example of Multi-Bank System

IMPORTANT If you place and configure more I/O modules and I/O banks 
than your controller can support, your system may run well 
for a period of time. Nothing alerts you to the fact that you 
have exceeded your controller’s capacity. 

However, by exceeding your controller’s I/O capacity, you 
put your system at risk of intermittent faults, the most 
common being Major Fault Type 03 (I/O Fault) Code 23.
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Place Local I/O Modules Use the 1769-CRR1/-CRR3 or 1769-CRL1/-CRL3 expansion cable to 
connect banks of I/O modules. 

Each I/O module also has a power supply distance rating, the number 
of modules from the power supply. The distance rating is printed on 
each module’s label. Each module must be located within its distance 
rating. 

Controller I/O Placement

The CompactLogix controller also supports distributed (remote) I/O 
via these networks:

• EtherNet/IP

• ControlNet

• DeviceNet

1769-CRLx Cable

Horizontal 
Orientation

Vertical Orientation

Bank 1 Bank 2

Bank 1

Bank 2

Bank 31769-CRLx Cable

1769-CRRx Cable

ATTENTION The CompactLogix system does not support Removal and 
Insertion Under Power (RIUP). While the CompactLogix system 
is under power:

• any break in the connection between the power supply and the 
controller (for example, removing the power supply, controller, or 
an I/O module) may subject the logic circuitry to transient 
conditions above the normal design thresholds and may result in 
damage to system components or unexpected behavior.

• removing an end cap or an I/O module faults the controller and 
may also result in damage to system components.
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Additional Resources

For additional information, consult these publications:

• Compact Analog I/O Modules User Manual, publication 
1769-UM002

• Compact I/O 1769-IR6 RTD/Resistance Input Module User 
Manual, publication 1769-UM005

• Compact I/O 1769-IT6 Thermocouple/mV Input Module User 
Manual, publication 1769-UM004

Configure I/O To communicate with an I/O module in your system, add the module 
to the I/O Configuration folder of the controller.

I/O Module Configuration

When you add a module, you also define a specific configuration for 
the module. While the configuration options vary from module to 
module, there are some common options that you typically configure

Add I/O modules to 
the CompactBus.
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I/O Configuration Options

I/O Connections

A Logix5000 system uses connections to transmit I/O data.

Logix5000 I/O Connections

Configuration Option Description

Requested packet interval (RPI) The RPI specifies the interval at which data updates over a connection. For example, an input module 
sends data to a controller at the RPI that you assign to the module.

• Typically, you configure an RPI in milliseconds (ms). The range is 0.2 ms...750 ms.

• If a ControlNet network connects the devices, the RPI reserves a slot in the stream of data flowing 
across the ControlNet network. The timing of this slot may not coincide with the exact value of the 
RPI, but the control system guarantees that the data transfers at least as often as the RPI.

Change of state (COS) Digital I/O modules use COS to determine when to send data to the controller. If a COS does not occur 
within the RPI timeframe, the module multicasts data at the RPI.

Because the RPI and COS functions are asynchronous to the logic scan, it is possible for an input to 
change state during program scan execution. If this is a concern, buffer input data so your logic has a 
stable copy of data during its scan. Use the Synchronous Copy (CPS) instruction to copy the input data 
from your input tags to another structure and use the data from that structure.

Communication format Many I/O modules support different formats. The communication format that you choose also 
determines:

• data structure of tags.

• connections.

• network usage.

• ownership.

• returning of diagnostic information.

Electronic keying When you configure a module, you specify the slot number for the module. However, it is possible to 
purposely or accidentally place a different module in that slot. Electronic keying lets you protect your 
system against the accidental placement of the wrong module in a slot. The chosen keying option 
determines how closely any module in a slot must match the configuration for that slot before the 
controller opens a connection to the module. There are different keying options depending on your 
application needs.

Connection Description

Direct A direct connection is a real-time, data-transfer link between the controller and an I/O module. The 
controller maintains and monitors the connection between the controller and the I/O module. Any break 
in the connection, such as a module fault or the removal of a module while under power, causes the 
controller to set fault status bits in the data area associated with the module.

Typically, analog I/O modules, diagnostic I/O modules, and specialty modules require direct 
connections.

Rack-optimized For digital I/O modules, you can select rack-optimized communication. A rack-optimized connection 
consolidates connection usage between the controller and all the digital I/O modules on a rack (or DIN 
rail). Rather than having individual, direct connections for each I/O module, there is one connection for 
the entire rack (or DIN rail).
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Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers Common Procedures Manual, publication 
1756-PM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

Configure Distributed I/O 
on an EtherNet/IP Network

To communicate with distributed I/O modules over EtherNet/IP: 

• choose a 1769-L32E or 1769-L35E CompactLogix controller with 
a built-in EtherNet/IP communication port.

• add an EtherNet/IP adapter, and I/O modules to the I/O 
Configuration folder of the controller.

Within the I/O Configuration folder, organize the modules into a 
hierarchy of tree/branch and parent/child.

EtherNet/IP Distributed I/O Configuration

Additional Resources

For more information, consult EtherNet/IP Communication Modules in 
Logix5000 Control Systems User Manual, publication ENET-UM001.

Built-in 
EtherNet/IP Port

Device

1. Add the remote adapter for the distributed I/O chassis or DIN rail.

2. Add the distributed I/O modules.

…you build the I/O configuration in this order.

For a typical distributed I/O network…

Controller I/O
Module

Remote
Adapter
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Configure Distributed I/O on 
a ControlNet Network

To communicate with distributed I/O modules over ControlNet:

• choose a 1769-L32C or 1769-L35CR CompactLogix controller 
with a built-in ControlNet communication port.

• add a ControlNet adapter, and I/O modules to the I/O 
Configuration folder of the controller.

Within the I/O Configuration folder, organize the modules into a 
hierarchy of tree/branch and parent/child.

ControlNet Distributed I/O Configuration

Additional Resources

For more information, consult ControlNet Communication Modules in 
Logix5000 Control Systems User Manual, publication CNET-UM001.

Built-in 
ControlNet Port

Device

…you build the I/O configuration in this order.

For a typical distributed I/O network…

Controller I/O
Module

Remote
Adapter

1. Add the remote adapter for the distributed I/O chassis or DIN rail.

2. Add the distributed I/O modules.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 724 of 3168



Publication 1769-UM011F-EN-P - January 2007

Place, Configure, and Monitor I/O        59

Configure Distributed I/O 
on a DeviceNet Network

To communicate with the I/O modules over a DeviceNet network, 
add the DeviceNet bridge to the I/O Configuration folder of the 
controller. RSNetWorx for DeviceNet software is used to define the 
scanlist within the DeviceNet scanner to communicate data between 
the devices and the controller through the scanner.

DeviceNet Distributed I/O Configuration

Additional Resources

For more information, consult DeviceNet Communication Modules in 
Logix5000 Control Systems User Manual, publication DNET-UM004.

…you build the I/O configuration in this order

For a typical distributed I/O network…

Device Device

Single Network

ScannerController

Linking 
Device

Controller Linking 
Device

Several Smaller Distributed Networks (subnets)

Add the local scanner module.

Scanner

DeviceDeviceDeviceDevice

DeviceDeviceDeviceDeviceDeviceDevice
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Address I/O Data I/O information is presented as a set of tags.

• Each tag uses a structure of data, depending on the specific 
features of the I/O module.

• The name of the tags is based on the location of the I/O module 
in the system.

I/O Address Format

Location :Slot :Type .Member .SubMember .Bit

= Optional

Where Is

Location Network location.

Local = same chassis or DIN rail as the controller.

Adapter_Name = identifies remote communication adapter or bridge module.

Slot Slot number of I/O module in its chassis or DIN rail.

Type Type of data.

I = input.

O = output.

C = configuration.

S = status.

Member Specific data from the I/O module, depending on what type of data the module can store.

• For a digital module, a data member usually stores the input or output bit values.

• For an analog module, a channel member (CH#) usually stores the data for a channel.

SubMember Specific data related to a member.

Bit Specific point on a digital I/O module, depending on the size of the I/O module (0...31 for a 32-point module).
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Determine When Data 
Is Updated

CompactLogix controllers update data asynchronously with the 
execution of logic. This flowchart illustrates when producers send 
data. Controllers, input modules and bridge modules are producers.

Updating of Data

Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers Common Procedures Programming 
Manual, publication 1756-PM001

• Logix5000 Controllers General Instruction Set Reference Manual, 
publication 1756-RM003

Input or Output Data?

Input

Output

COS for any point on the 
module?

Data is sent to the backplane at the RPI.

Remote or Local?

Analog

No

Yes

Data is sent to the backplane at the RPI 
and at the end of every task.

Data is sent to the backplane at the RPI 
and at the change of a specified point.

Data is sent to the backplane at 
the RTS and RPI.

Data is sent to the backplane 
at the RTS.

Analog or Digital?

Analog

Digital

Local

Remote

Digital

• Over a ControlNet network, remote data is sent at the actual packet interval.

• Over an EtherNet/IP network, remote data is sent close to the RPI, on average.
 

• Over a DeviceNet network, data is sent to and from the scanner and processor at the RPI. 
However, the update rate for remote data between the scanner and end devices depends on the 
mapping type selected with the specific device. 

Yes

No
RTS ≤ RPI?

Analog or Digital?

TIP If you need to ensure that the I/O values being used during logic 
execution are from one moment in time, such as at the 
beginning of a ladder program, use the Synchronous Copy 
instruction (CPS) to buffer I/O data.
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Monitor I/O Modules With the CompactLogix controller, you can monitor I/O modules at 
different levels by:

• using the programming software to display fault data.

Refer to Display Fault Data on page 62.

• programming logic to monitor fault data so you can take 
appropriate action

Additional Resources

For examples of programming logic, refer to Logix5000 Controllers 
Common Procedures Programming Manual, publication 1756-PM001.

Display Fault Data

Fault data for certain types of module faults can be viewed through 
the programming software.

To display fault data, perform this procedure.

1. In RSLogix 5000 programming software, select Controller Tags in 
the Controller Organizer and right-click to select Monitor Tags.

The display style for the fault data defaults to decimal.

2. Change the display style to Hex to read the fault code. 

If the module faults, but the connection to the controller remains 
open, the controller tags database displays the fault value 
16#0E01_0001. The fault word uses this format.
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Fault Word Format

End-cap Detection and Module Faults

If a module not adjacent to an end cap experiences a fault and the 
connection to the controller is not broken, only the module enters the 
fault state. If a module adjacent to an end cap experiences a fault, 
both the module and the controller transition to the fault state.

Reconfigure an I/O Module If an I/O module supports reconfiguration, you can reconfigure the 
module via:

• the Module Properties dialog in RSLogix 5000 software.

• a MSG instruction in program logic.

Reconfigure a Module via RSLogix 5000 Programming Software

To reconfigure an I/O module via RSLogix 5000 software, perform this 
procedure.

1. Highlight the module in the I/O Configuration tree and 
right-click to choose Properties.

23 15 7 027 19 11 3

}

31

FaultCode

Fault_Code_Value

Fault InformationReserved
Reserved

Connection_Closed

Fault_Bit

0 = Connection Open

Bit Description

Fault_Bit This bit indicates that at least one bit in the fault word is set (1). If 
all the bits in the fault word are cleared (0), this bit is cleared (0).

Connection_Closed This bit indicates whether the connection to the module is open (0) 
or closed (1). If the connection is closed (1), the Fault_Bit is set (1).
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The Controller Properties dialog appears.

2. Reconfigure the module.

Reconfigure a Module via a MSG Instruction

To reconfigure an I/O module, use a Module Reconfigure MSG 
instruction. During the reconfiguration:

• input modules continue to send input data to the controller.

• output modules continue to control their output devices.

A Module Reconfigure message requires the property Message Type 
and a selection of Module Reconfigure.

To reconfigure an I/O module, perform this procedure.

1. Set the required member of the configuration tag of the module 
to the new value.

2. Send a Module Reconfigure message to the module.

EXAMPLE
 

When reconfigure[5] is on, the MOV instruction sets the high alarm to 60 for the local module in slot 4. The Module 
Reconfigure message then sends the new alarm value to the module. The ONS instruction prevents the rung from 
sending multiple messages to the module while the reconfigure[5] is on.
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Chapter 6

Develop Applications

Introduction This chapter explains how to develop applications.

Manage Tasks With a Logix5000 controller, you can use multiple tasks to schedule 
and prioritize the execution of your programs based on specific 
criteria. This divides your controller’s processing time among the 
different operations in your application. Remember that:

• the controller executes only one task at one time.

• one exception task can interrupt another and take control.

• in any given task, only one program executes at one time.

Additional Resources

For more information, consult these publications:

• Logix5000 Controllers Common Procedures Manual, publication 
1756-PM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

Topic Page

Manage Tasks 65

Develop Programs 66

Organize Tags 71

Select a Programming Language 72

Monitor Controller Status 75

Monitor Connections 76

Select a System Overhead Time Slice Percentage 80
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Develop Programs The controller’s operating system is a preemptive multitasking system 
that is IEC 1131-3 compliant. This environment provides:

• tasks to configure controller execution.

• programs to group data and logic.

• routines to encapsulate executable code written in a single 
programming language.

Program Development

Control Application
Controller Fault Handler

Task 8

Task 1
Configuration

Status

Watchdog
Program 32

Program 1

Main Routine

Fault Routine

Program (local) 
Tags

Other Routines

Controller (global) Tags I/O Data System-shared Data
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Define Tasks

Tasks provide scheduling and priority information for programs. You 
can configure tasks as continuous, periodic, or event tasks. Only one 
task can be continuous.

Task Support

A task can have as many as 100 separate programs, each with its own 
executable routines and program-scoped tags. Once a task is triggered 
(activated), all the programs assigned to the task execute in the order 
in which they are grouped. Programs can only appear once in the 
Controller Organizer and cannot be shared by multiple tasks.

Specify Task Priorities

Each task in the controller has a priority level. The operating system 
uses the priority level to determine which task to execute when 
multiple tasks are triggered. You can configure periodic tasks to 
execute from the lowest priority of 15 up to the highest priority of 1. A 
higher-priority task will interrupt any lower-priority task. The 
continuous task has the lowest priority and is always interrupted by a 
periodic task.

The CompactLogix controller uses a dedicated periodic task at priority 
6 to process I/O data. This periodic task executes at the RPI you 
configure for the CompactBus, which can be as fast as once each 
millisecond. Its total execution time is as long as it takes to scan the 
configured I/O modules.

How you configure your tasks affects how the controller receives I/O 
data. Tasks at priorities 1...5 take precedence over the dedicated I/O 
task. Tasks in this priority range can impact I/O processing time. For 
example, if you use the following configuration:

• I/O RPI = 1 ms

• a task of priority = 1...5 that requires 500 μs to execute and is 
scheduled to run every millisecond

this configuration leaves the dedicated I/O task 500 μs to complete its 
job of scanning the configured I/O.

Controller Tasks Supported

1769-L35x 8

1769-L32x 6

1769-L31 4
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However, if you schedule two high priority tasks 1...5 to run every 
millisecond, and they both require 500 μs or more to execute, no CPU 
time would be left for the dedicated I/O task. Furthermore, if you 
have so much configured I/O that the execution time of the dedicated 
I/O task approaches 2 ms (or the combination of the high priority 
tasks and the dedicated I/O task approaches 2 ms) no CPU time is left 
for low priority tasks 7...15.

Multiple Tasks Example

TIP For example, if your program needs to react to inputs and 
control outputs at a set rate, configure a periodic task with a 
priority higher than 6 (1...5). This keeps the dedicated I/O task 
from affecting the periodic rate of your program. However, if 
your program contains a lot of math and data manipulation, 
place this logic in a task with priority lower than 6 (7...15), such 
as the continuous task, so that the dedicated I/O task is not 
adversely affected by your program.

Task Priority Level Task Type Example Execution Time Worst-Case Completion Time

1 5 20 ms periodic task 2 ms 2 ms

2 7 Dedicated I/O task

5 ms selected RPI

1 ms 3 ms

3 10 10 ms periodic task 4 ms 8 ms

4 None (lowest) Continuous task 25 ms 60 ms

0 30252015105 454035 50 656055

Task 1

Task 2

Task 3

Task 4

Time (ms)
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Remember that:

• the highest priority task interrupts all lower priority tasks.

• the dedicated I/O task can be interrupted by tasks with priority 
levels 1...5. 

The dedicated I/O task interrupts tasks with priority levels 7...15. 
This task runs at the selected RPI rate scheduled for the 
CompactLogix system (2 ms in this example).

• the continuous task runs at the lowest priority and is interrupted 
by all other tasks.

• a lower priority task can be interrupted multiple times by a 
higher priority task.

• when the continuous task completes a full scan it restarts 
immediately, unless a higher priority task is running.

Define Programs

Each program contains:

• program tags.

• a main executable routine.

• other routines.

• an optional fault routine. 

Each task can schedule as many as 100 programs.

The scheduled programs within a task execute to completion from 
first to last. Programs unattached to any task show up as unscheduled 
programs. You must specify (schedule) a program within a task before 
the controller can scan the program.

Define Routines

A routine is a set of logic instructions in a single programming 
language, such as ladder logic. Routines provide the executable code 
for the project in a controller. A routine is similar to a program file or 
subroutine in a PLC or SLC controller.

Each program has a main routine. This is the first routine to execute 
when the controller triggers the associated task and calls the 
associated program. Use logic, such as the Jump to Subroutine (JSR) 
instruction, to call other routines.
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You can also specify an optional program fault routine. The controller 
executes this routine if it encounters an instruction-execution fault 
within any of the routines in the associated program.

Sample Controller Projects

RSLogix 5000 Enterprise programming software includes sample 
projects that you can copy and then modify to fit your application.

To view a set of sample controller projects, perform this procedure.

1. From the Help pull-down menu, choose Vendor Sample 
Projects.

2. Scroll down to select a set of sample projects.
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Additional Resources

For more information, consult Logix5000 Controllers Common 
Procedures Manual, publication 1756-PM001.

Organize Tags With a Logix5000 controller, you use a tag (alphanumeric name) to 
address data (variables). In Logix5000 controllers, there is no fixed, 
numeric format. The tag name itself identifies the data. This lets you:

• organize your data to mirror your machinery.

• document (through tag names) your application as you 
develop it.

Tag Organization

When you create a tag, assign these properties to the tag:

• Tag type

• Data type

• Scope

Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers Common Procedures Manual, publication 
1756-PM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

Digital I/O Device

Analog I/O Device

Integer Value

Storage Bit

Counter

Timer
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Select a Programming 
Language

The CompactLogix controller supports these programming languages, 
both online and offline.

Programming Language Selection

Required Language Program

Ladder diagram (LD) Continuous or parallel execution of multiple operations (not sequenced)

Boolean or bit-based operations

Complex logical operations

Message and communication processing

Machine interlocking

Operations that service or maintenance personnel may have to interpret in order to 
troubleshoot the machine or process

Function block diagram (FBD) Continuous process and drive control

Loop control

Calculations in circuit flow

Sequential function chart (SFC) High-level management of multiple operations

Repetitive sequence of operations

Batch process

Motion control using structured text

State machine operations

Structured text (ST) Complex mathematical operations

Specialized array or table loop processing

ASCII string handling or protocol processing
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Add-On Instructions

With version 16 of RSLogix 5000 programming software, you can 
design and configure sets of commonly used instructions to increase 
project consistency. Similar to the built-in instructions contained in 
Logix5000 controllers, these instructions you create are called Add-On 
Instructions. Add-On Instructions reuse common control algorithms. 
With them, you can:

• ease maintenance by animating logic for a single instance.

• protect intellectual property with locking instructions.

• reduce documentation development time.

You can use Add-On Instructions across multiple projects. You can 
define your instructions, obtain them from somebody else, or copy 
them from another project.

Once defined in a project, Add-On Instructions behave similarly to the 
built-in instructions in Logix5000 controllers. They appear on the 
instruction tool bar for easy access, as do internal RSLogix 5000 
software instructions. 

Save Time

With Add-On Instructions, you can combine your most commonly 
used logic into sets of reusable instructions. You save time when you 
create instructions for your projects and then share them with others. 
Add-On Instructions increase project consistency since commonly 
used algorithms all work in the same manner, regardless of who 
implements the project.

Use Standard Editors

You create Add-On Instructions by using one of three RSLogix 5000 
software programming editors.

• Standard Ladder

• Function Block Diagram

• Structured Text

Once you have created instructions, you can use them in any RSLogix 
5000 editor. 

Export Add-On Instructions

You can export Add-On-Instructions to other projects as well as copy 
and paste them from one project to another. Give each instruction a 
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unique name so that you don’t accidentally overwrite another 
instruction of the same name. 

Use Context Views

Context views let you visualize an instruction’s logic for a specific 
instant, simplifying online troubleshooting of your Add-On 
Instructions. Each instruction contains a revision, a change history, 
and an auto-generated help page.

Create Custom Help

When you create an instruction, you enter information for the 
description fields in software dialogs, information that becomes what 
is known as Custom Help. Custom Help makes it easier for users to 
get the help they need when implementing the instructions.

Apply Source Protection

As the creator of Add-On Instructions, you can limit users of your 
instruction(s) to read-only access, or you can bar access to the internal 
logic or local parameters used by the instruction(s). This source 
protection lets you prevent unwanted changes to your instruction(s) 
and protects your intellectual property.

Additional Resources

For additional information, consult Logix5000 Controllers Execution 
Time and Memory Use Reference Manual, publication 1756-RM087.

Additional Resources

For more information, consult these publications:

• Logix5000 Controllers Common Procedures Manual, publication 
1756-PM001

• Logix5000 Controllers Execution Time and Memory Use 
Reference Manual, publication 1756-RM087
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Monitor Controller Status The CompactLogix controller uses Get System Value (GSV) and Set 
System Value (SSV) instructions to get and set (change) controller 
data. The controller stores system data in objects. There is no status 
file, as in the PLC-5 processor. 

The GSV instruction retrieves the specified information and places it 
in the destination. The SSV instruction sets the specified attribute with 
data from the source.

When you enter a GSV/SSV instruction, the programming software 
displays the:

• valid object classes.

• object names.

• attribute names.

For the GSV instruction, you can get values for all the available 
attributes. For the SSV instruction, the software displays only those 
attributes you are allowed to set.

In some cases, there will be more than one of the same type of object, 
so you might also have to specify the object name. For example, there 
can be several tasks in your application. Each task has its own TASK 
object that you access by the task name.
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You can access these object classes:

• AXIS

• CONTROLLER

• CONTROLLERDEVICE

• CST

• DF1

• FAULTLOG

• MESSAGE

• MODULE

• MOTIONGROUP

• PROGRAM

• ROUTINE

• SERIALPORT

• TASK

• WALLCLOCKTIME

Additional Resources

For more information, consult these publicaitons:

• Logix5000 Controllers General Instructions Reference Manual, 
publication 1756-RM003

• Logix5000 Controllers Common Procedures Manual, publication 
1756-PM001

Monitor Connections If communication with a device in the I/O configuration of the 
controller does not occur for 100 ms or 4 times the RPI, whichever is 
less, the communication times out, and the controller produces these 
warnings:

• The I/O LED on the front of the controller flashes green.

• A  displays over the I/O configuration folder and the 
device (s) that has timed out.

• A module fault code is produced, which you can access via:

– the Module Properties dialog box for the module.

– a GSV instruction.

!
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Determine if Device Communication Has Timed Out

If communication times out with at least one device (module) in the 
I/O configuration of the controller, the I/O LED on the front of the 
controller flashes green.

• The GSV instruction gets the status of the I/O LED and stores it 
in the I_O_LED tag.

• If I_O_LED equals 2, the controller has lost communication with 
at least one device.

where:

I_O_LED is a DINT tag that stores the status of the I/O LED on 
the front of the controller.

Get System Value
CIP Object Class MODULE
CIP Object Name  
Attribute Name LedStatus
Dest I_O_LED
 

GSV
Equal
Source A I_O_LED
 
Source B 2
  

EQU
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Determine if I/O Module Communication Has Timed Out

If communication times out with a device (module) in the I/O 
configuration of the controller, the controller produces a fault code for 
the module.

• The GSV instruction gets the fault code for IO_Module and 
stores it in the Module_Status tag.

• If Module_Status is any value other than 4, the controller is not 
communicating with the module.

I/O Module Communication
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Interrupt the Execution of Logic and Execute the Fault Handler

To interrupt the execution of logic and execute the fault handler, 
perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming 
software, right-click the module and choose Properties.

The Module Properties dialog appears.

2. Click the Connection and check Major Fault On Controller If 
Connection Fails While in Run Mode check box.

3. Click OK.

4. Develop a routine for the Controller Fault Handler.

Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers Common Procedures Manual, publication 
1756-PM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094
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Select a System 
Overhead Time Slice 
Percentage

The Controller Properties dialog lets you specify a percentage for 
system overhead. This percentage specifies the ratio of controller time, 
excluding the time for periodic tasks, that is devoted to 
communication and background functions.

To select a system overhead percentage, perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming 
software, right-click on your controller and choose Properties.

The Controller Properties dialog appears.

2. Click the Advanced tab.

3. From the System Overhead Time Slice menu, choose a 
percentage.

System overhead time slice functions include:

• communicating with programming and HMI devices, such as 
RSLogix 5000 software.

• responding to messages.

• sending messages.

The controller performs system overhead functions for up to one 
millisecond at a time. If the controller completes the overhead 
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functions in less than one millisecond, it resumes the continuous 
task.

As the system overhead time slice percentage increases, time 
allocated to executing the continuous task decreases. If there are 
no communications for the controller to manage, the controller 
uses the communications time to execute the continuous task. 
While increasing the system overhead percentage does increase 
communications performance, it also increases the amount of 
time it takes to execute a continuous task, increasing overall 
scan time.

At a time slice of 10%, system overhead interrupts the continuous task 
every 9 ms of continuous task time.

Ratio between Continuous Task and System Overhead Functions

Time Slice Continuous Tasks Max Overhead Function Time

10% 9 ms 1 ms

20% 4 ms 1 ms

33% 2 ms 1 ms

50% 1 ms 1 ms

Legend:

Task executes.

Task is interrupted (suspended).

Periodic

1 ms 1 ms

System Overhead

9 ms 9 ms

Continuous Task

0 5 10 15 20 25

Elapsed Time (ms)
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The interruption of a periodic task increases the elapsed time (clock 
time) between the execution of system overhead functions.

If you use the default time slice of 20%, the system overhead 
interrupts the continuous task every 4 ms.

If you increase the time slice to 50%, the system overhead interrupts 
the continuous task every 1 ms.

If the controller contains only a periodic task(s), the system overhead 
time slice value has no effect. System overhead runs whenever a 
periodic task is not running.

1 ms 1 ms 1 ms 1 ms 1 ms

Periodic Task

1 ms 1 ms

System Overhead

9 ms of Continuous Task Time 9 ms of Continuous Task Time

Continuous Task

0 5 10 15 20 25

Elapsed Time (ms)

1 ms 1 ms 1 ms 1 ms 1 ms

System Overhead

4 ms 4 ms 4 ms 4 ms 4 ms

Continuous Task

5 10 15 20 25

Elapsed Time (ms)

1 ms

System Overhead

1 ms

Continuous Task

5 10 15 20 25

Elapsed Time (ms)

Periodic Task

System Overhead

5 10 15 20 25

Continuous Task

Elapsed Time (ms)
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Configure PhaseManager

Introduction This chapter explains how to configure PhaseManager.

The PhaseManager option of RSLogix 5000 programming software 
gives you a state model for your equipment.

Additional Resources

For additional information, consult PhaseManager User Manual, 
publication LOGIX-UM001.

About PhaseManager PhaseManager lets you add equipment phases to your controller. An 
equipment phase helps you lay out your code in sections that are 
easier to write, find, follow, and change.

Topic Page

About PhaseManager 83

About a State Model 85

Compare PhaseManager to Other State Models 88

Minimum System Requirements 89

Equipment Phase Instructions 89

Term Description

Equipment 
phase

• As with a program, an equipment phase is run in a task and is given a set of routines and tags.

• Unlike a program, an equipment phase runs by a state model and lets you do one activity.

State 
model

A state model divides the operating cycle of your equipment into a series of states. Each state is an instant in the operation 
of the equipment. It's the actions or conditions of the equipment at a given time.

The state model of an equipment phase is similar to the S88 and PackML state models.

State 
machine

An equipment phase includes an embedded state machine that:

• calls the main routine (state routine) for an acting state.

• manages the transitions between states with minimal coding.

• makes sure that the equipment goes from state to state along an allowable path.

PHASE tag When you add an equipment phase, RSLogix 5000 software makes a tag, using the PHASE data type.
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PhaseManager Overview

MainTask

Tasks

Water Feed

Other code controls the specific actions of your equipment.

My Equipment Program

Mix Phase

MainProgram

Controller Tags

Controller

Add Water Phase

A PHASE tag gives you the status of an equipment phase.

An equipment phase directs 1 activity of your equipment.

A state model divides the activity into a series of states.

How to Add 
Water

Running State Routine

Drain Phase

Space Parts Phase

Conveyor Enable Axes

Equipment phase instructions control the transitions between states and 
handle faults.

PSC POVR PCLF PRNP PATT

PCMD PFL PXRQ PPD PDET
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About a State Model A state model divides the operating cycle of your equipment into a 
series of states. Each state is an instant in the operation of the 
equipment, an action or condition at a given time.

In a state model, you define what your equipment does under 
different conditions, such as run, hold, and stop. You don’t need to 
use all the states for your equipment. Use only needed states.

Types of States

PhaseManager States

State Description

Acting Does something or several things for a certain time or until certain 
conditions are met. An acting state runs one time or repeatedly.

Waiting Shows that certain conditions are met and the equipment is waiting for 
the signal to go to the next state.

Holding

Hold

Idle
Start

Running
Hold

Held

Restarting
Restart

Stop

Stopping
Abort

Aborting

Stopped Aborted

Abort

Resetting

Complete

Reset

Reset

Your equipment can go from any state in the 
box to the stopping or aborting state.

Acting

Waiting

Acting states represent the things your 
equipment does at a given time.

Waiting states represent the condition of 
your equipment when it is in between 
acting states.
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With a state model, you define the behavior of your equipment and 
put it into a brief functional specification. In this way you show what 
happens and when it happens.

Change Equipment States

The arrows in the state model show how your equipment can 
transition from one state to another.

• Each arrow is called a transition.

• A state model lets the equipment make only certain transitions. 
This transition restriction standardizes equipment behavior so 
that another piece of equipment using the same model will 
behave the same way.

State Question To Be Asked

Stopped What happens when you turn on power?

Resetting How does the equipment get ready to run?

Idle How do you tell that the equipment is ready to run?

Running What does the equipment do to make product?

Holding How does the equipment temporarily stop making product without making 
scrap?

Held How do you tell if the equipment is safely holding?

Restarting How does the equipment resume production after holding?

Complete How do you tell when the equipment has finished what it had to do?

Stopping What happens during a normal shutdown?

Aborting How does the equipment shut down if a fault or failure happens?

Aborted How do you tell if the equipment is safely shut down?
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PhaseManager Transitions Overview

PhaseManager Transition Types

Holding

Hold

Idle
Start

Running
Hold

Held

Restarting
Restart

Stop

Stopping
Abort

Aborting

Stopped Aborted

Abort

Resetting

Complete

Reset

Reset

= Transition

Command Done — No command. Use PSC instruction instead.

Fault (specific use of the abort command)

Your equipment can go from any state in 
the box to the stopping or aborting state.

Transition 
Type

Description

Command A command tells the equipment to start doing something or do something different. For example the operator pushes the 
start button to start production and the stop button to halt production.

PhaseManager uses these commands:

• Reset

• Start

• Stop

• Hold

• Restart

• Abort

Done Equipment goes to a waiting state when it has completed a task. You don’t have to command equipment to stop. Instead, 
set up your code to signal when a task is complete.

Fault A fault tells you that something unusual has occurred. Set up your code to find and take action for faults. Suppose you want 
your equipment to shut down as fast as possible in case of a certain fault. In that case, set up your code to look for that 
fault and give the abort command if it finds it.
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Manually Change States

With RSLogix 5000 software, you can monitor and command an 
equipment phase. To manually change states, perform this procedure. 

Compare PhaseManager to 
Other State Models

You can compare PhaseManager’s state models to other common state 
models.

State Model Comparisons

Current State of Equipment Phase

Take ownership of the equipment phase.

Give a command.

S88 PackML PhaseManager

Idle Starting ⇒  Ready Resetting ⇒  Idle

Running ⇒  Complete Producing Running ⇒  Complete

Pausing ⇒  Paused Standby Subroutines and/or breakpoints

Holding ⇒  Held Holding ⇒  Held Holding ⇒  Held

Restarting None Restarting

Stopping ⇒  Stopped Stopping ⇒  Stopped Stopping ⇒  Stopped

Aborting ⇒  Aborted Aborting ⇒  Aborted Aborting ⇒  Aborted
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Minimum System 
Requirements

To develop PhaseManager programs, you need:

• a CompactLogix controller with firmware revision 16.0 or later.

• a communication path to the controller.

• RSLogix 5000 programming software, version 15.0 or later.

To enable PhaseManager support, you need the full or professional 
editions of RSLogix 5000 software or the optional PhaseManager 
add-on (9324-RLDPMENE) to your RSLogix 5000 software package.

Equipment Phase 
Instructions

With CompactLogix controllers, you can issue many ladder diagram 
(LD) and structured text (ST) instructions to begin various equipment 
phases. 

Instruction Code Instruction

PSC Signal a phase that the state routine is complete so go to the 
next state

PCMD Change the state or substate of a phase

PFL Signal a failure for a phase 

PCLF Clear the failure code of a phase

PXRQ Initiate communication with RSBizWare Batch software

PRNP Clear the NewInputParameters bit of a phase

PPD Set up breakpoints within the logic of a phase

PATT Take ownership of a phase to either:
• prevent another program or RSBizWare Batch software 

from commanding a phase

or

• make sure another program or RSBizWare Batch software 
does not already own a phase

PDET Relinquish ownership of a phase

POVR Override a command
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Notes:
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Maintain Nonvolatile Memory

Introduction This chapter explains how to maintain nonvolatile memory.

CompactLogix controllers support the 1784-CF64 CompactFlash card 
for nonvolatile memory. If the controller loses power and lacks 
sufficient battery capacity, it loses the project in user memory. 
Nonvolatile memory lets you keep a copy of your project on the 
controller. The controller does not need power to keep this copy. 

You can load the copy from nonvolatile memory to user memory of 
the controller:

• every time power is applied.

• whenever there is no project in the controller and it turns on.

• any time via RSLogix 5000 programming software. 

Topic Page

Prevent a Major Fault During a Load 92

Use a CompactFlash Reader 92

IMPORTANT Nonvolatile memory stores the contents of the user memory 
when you store the project.

• Changes made after you store the project are not reflected in 
nonvolatile memory.

• If you change the project but do not store those changes, you 
overwrite them when you load the project from nonvolatile 
memory. If this occurs, you have to upload or download the 
project to go online.

If you want to store changes such as online edits, tag values, or 
a ControlNet network schedule, store the project again after 
you make the changes.
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Prevent a Major Fault 
During a Load

If the major and minor revision of the project in nonvolatile memory 
does not match the major and minor revision of the controller, a major 
fault may occur during a load.

Use a CompactFlash 
Reader

All CompactLogix controllers support the FAT16 file system used with 
the CompactFlash card.

Typically, you do not have to manage the files on a CompactFlash 
card. The card automatically loads the most recently stored project. 
For additional flexibility, the file system also lets you:

• manually change which project loads from the CompactFlash 
card.

• manually change the load parameters for a project.

A sample controller project that reads and writes from a CompactFlash 
card is available with RSLogix 5000 Enterprise programming software. 
To display a list of sample projects from a CompactFlash card, see 
Sample Controller Projects on pg. 70.

Additional Resources

For more information, consult Logix5000 Controllers Common 
Procedures Manual, publication 1756-PM001. 

If the controller Then

Does not use a 
CompactFlash card

Make sure that the major and minor revision of the project in 
nonvolatile memory matches the major and minor revision of the 
controller.

The nonvolatile memory of the controller stores only the project, 
not the firmware for the controller. 

Uses a CompactFlash 
card

The CompactFlash card stores the firmware for projects at 
revision 12.0 or earlier. Depending on the current revision of the 
controller, you may be able to use the CompactFlash card to 
update the firmware of the controller and load the project.

ATTENTION Do not remove the CompactFlash card while the controller is 
reading from or writing to the card, as indicated by a flashing 
green CF LED. Doing so could corrupt the data on the card or in 
the controller, as well as corrupt the latest firmware in the 
controller.
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Chapter 9

Maintain the Battery

Introduction This chapter explains how to maintain your battery.

CompactLogix controllers support the 1769-BA battery.

Check If the Battery Is Low The battery indicator (BAT) warns when the battery is low. Once the 
controller is powered down, the battery retains controller memory as 
long as the BAT indicator remains on. Temperature dictates how long 
the BAT indicator remains on.

Battery LED Indicator

BAT Indicator Duration 

Topic Page

Check If the Battery Is Low 93

Estimate 1769-BA Battery Life 94

Store Batteries 94

ATTENTION The 1769-BA battery is the only battery you can use with the 
CompactLogix controllers. The 1747-BA battery is not 
compatible with the CompactLogix controllers and may cause 
problems.

Temperature Duration

60 °C (140 °F) 8 days

25 °C (77 °F) 25 days

BAT LED
Indicator
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Estimate 1769-BA 
Battery Life

Certain conditions affect typical battery life.

Battery Life Estimations

Store Batteries  

Additional Resources

For more information, consult Guidelines for Handling Lithium 
Batteries, publication AG 5-4, which comes with your battery.

Time On/Off At 25 °C (77 °F) At 40 °C (104 °F) At 60 °C (140 °F)

Always on 14 months 12 months 9 months

On 8 hours per day

5 days per week

18 months 15 months 12 months

On 16 hours per day

5 days per week

26 months 22 months 16 months

Always On There is almost no drain on the battery when the controller is always on.

ATTENTION Follow these general rules to store your batteries.

• Store batteries in a cool, dry environment. We recommend 25 °C 
(77 ° °F) with 40…60% relative humidity.

• You may store batteries for up to 30 days between -45…85 °C 
(-49...185 °F), such as during transportation.

• To avoid leakage or other hazards, do not store batteries above 
60 °C (140 °F) for more than 30 days.
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Appendix A

CompactLogix Controllers Specifications

Introduction This appendix provides the specifications for CompactLogix 
controllers.

1769-L31 CompactLogix 
Controller

These are the 1769-L31 CompactLogix controller specifications.

Topic Page

1769-L31 CompactLogix Controller 95

1769-L32C and 1769-L35CR CompactLogix 
Controllers 

97

1769-L32E and 1769-L35E CompactLogix 
Controllers 

98

Real-Time Clock Accuracy 100

Attribute Value

Communication ports CH0 - RS-232

RS-232
DF1, DH-485, DF1 Radio Modem,DF1 
Radio Modem, ASCII
Fully isolated
38.4 KB/s max

CH1 - RS-232

RS-232
DF1, DH-485, DF1 Radio Modem
nonisolated
38.4 KB/s max

User memory 512 KB

Nonvolatile memory 1784-CF64 CompactFlash

Maximum number of I/O modules 16 I/O modules

Maximum number of I/O banks 3 banks

Backplane current 330 mA @ 5V dc
40 mA @ 24V dc

Power dissipation 2.61 W

Power supply distance rating 4 (Controller must be within 4 slot positions of power supply.)

Battery 1769-BA

Weight, Approx. 0.30 kg (0.66 lb)

Programming cable 1747-CP3 or 1756-CP3

Panel mounting screw torque
(using M4 or #8 screws)

10...16 in-lb (1.1...1.8 Nm)

Enclosure type rating None (open style)
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Wiring category 2 on communication ports(1)

Isolation voltage (continuous-voltage withstand rating) 30V dc continuous

Tested to withstand 710V dc for 60 s

North american temperature code T4

Temperature, operating

IEC 60068-2-1 (test Ad, operating cold)
IEC 60068-2-2 (test Bd, operating dry heat)
IEC 60068-2-14 (test Nb, operating thermal shock)

0...60 °C (32...140 °F)

Temperature, storage

IEC 60068-2-1 (test Ab, unpackaged nonoperating cold)
IEC 60068-2-2 (test Bb, unpackaged nonoperating dry 
heat)
IEC 60068-2-14 (test Na, unpackaged nonoperating 
thermal shock)

-40...85 °C (-40...185 °F)

Relative humidity

IEC 60068-2-30 (test Db, unpackaged nonoperating damp 
heat)

5...95% noncondensing

Vibration

IEC 60068-2-6 (test Fc, operating)

Operating: 5 g @ 10-500Hz

Shock

IEC 60068-2-27 (test Ea, unpackaged shock)

DIN mount

Panel mount

Operating: 20 g; nonoperating: 30 g

Operating: 30 g; nonoperating: 40 g

Emissions CISPR 11: group 1, class A

ESD immunity (IEC61000-4-2) 4 kV contact discharges, 
8 kV air discharges

Radiated RF immunity (IEC61000-4-3) 10V/M with 1 kHz sine-wave 80%AM from 80...2000 MHz
10V/m with 200 Hz 50% Pulse 100%AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100%AM @ 1890 MHz

EFT/B immunity (IEC 61000-4-4) +2 kV @ 5 kHz on communication ports

Surge transient immunity (IEC61000-4-5) Channel 0: ±2 kV line-earth (CM) on shielded ports
Channel 1: ±1 kV line-earth (CM) on shielded ports

Conducted RF immunity (IEC61000-4-6) 10Vrms with 1 kHz sine-wave 80% AM from 150 kHz @ 80 MHz

(1) Use this Conductor Category information for planning conductor routing. See Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.

Attribute Value
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1769-L32C and 1769-L35CR 
CompactLogix Controllers

These are the specifications for the 1769-L32c and 1769-L35CR 
CompactLogix controllers.

Attribute Value

1769-L32C 1769-L35CR

Communication ports RS-232, NAP, ControlNet 
channel A

RS-232, NAP, ControlNet channels A and B

User memory 750 KB 1.5 MB

Nonvolatile memory 1784-CF64 CompactFlash

Maximum number of I/O modules 16 I/O modules 30 I/O modules

Maximum number of I/O banks 3 banks 3 banks

Backplane current(1) 650 mA @ 5V dc

40 mA @ 24V dc

680 mA @ 5V dc

40 mA @ 24V dc

Power dissipation 4.21 W 4.36 W

Power supply distance rating 4 (The controller must be within four slot positions of the power supply.)

Replacement battery 1769-BA

Weight, Approx. 0.32 kg (0.70 lb)

Programming cable 1747-CP3 or 1756-CP3

Panel mounting screw torque
(using M4 or #8 screws)

10...16 in-lb (1.1...1.8 Nm)

Wiring

Connectors

Category

1 BNC connector

1 NAP (1786-CP cable)

2 – On communication ports(2)

2 BNC connectors for redundant media operation

1 NAP (1786-CP cable)

2 – On communication ports(2)

Isolation voltage 
(continuous-voltage withstand 
rating)

30V dc

Tested to withstand 710V dc for 60 seconds

Environmental conditions

Temperature, operating IEC 60068-2-1 (test Ad, operating cold),
IEC 60068-2-2 (test Bd, operating dry heat),
IEC 60068-2-14 (test Nb, operating thermal shock):
0...60 °C (32...140 °F)

Temperature, storage IEC 60068-2-1 (test Ab, unpackaged nonoperating cold),
IEC 60068-2-2 (test Bb, unpackaged nonoperating dry heat),
IEC 60068-2-14 (test Na, unpackaged nonoperating thermal shock):
-40...85 °C (-40...185 °F)

Relative humidity IEC 60068-2-30 (test Db, unpackaged nonoperating damp heat):
5...95% noncondensing

Vibration IEC 60068-2-6 (test Fc, operating):
5g @ 10-500Hz
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1769-L32E and 1769-L35E 
CompactLogix Controllers

These are the specifications for the 1769-L32E and 1769-L35E 
CompactLogix controllers.

Shock, operating IEC 60068-2-27 (test Ea, unpackaged shock):
DIN mount - operating: 20 g
Panel mount - operating: 30 g

Shock, nonoperating IEC 60068-2-27 (test Ea, unpackaged shock):
DIN mount - nonoperating: 30 g
Panel mount - nonoperating: 40 g

Emissions CISPR 11:
Group 1, class A

ESD immunity IEC 61000-4-2:
4 kV contact discharges
8 kV air discharges

Radiated RF immunity IEC 61000-4-3:
10V/m with 1 kHz sine-wave 80%AM from 80...2000 MHz
10V/m with 200 Hz 50% Pulse 100%AM @ 900 MHz
10V/m with 200 Hz 50% Pulse 100%AM @ 1890 MHz

EFT/B immunity IEC 61000-4-4:
±2 kV @ 5 kHz on communications ports

Surge transient immunity IEC 61000-4-5:
±2 kV line-earth (CM) on communications ports

Conducted RF immunity IEC 61000-4-6:
10Vrms with 1 kHz sine-wave 80%AM from 150 kHz...80 MHz

Enclosure type rating None (open-style)

(1) This specification is also known as Power Consumption.

(2) Use this Conductor Category information for planning conductor routing. See Industrial Automation Wiring and Grounding Guidelines, publication 
1770-4.1.

Attribute Value

1769-L32C 1769-L35CR

Attribute Value

1769-L32E 1769-L35E

Communication ports CH0 - RS-232
RS-232
DF1
38.4 KB/s maximum1

EtherNet/IP
RJ-45 or 10BaseT
EtherNet/IP
0/100 MB/sec

User memory 750 KB 1.5 MB

Nonvolatile memory 1784-CF64 CompactFlash

Maximum number of I/O modules 16 I/O modules 30 I/O modules

Maximum number of I/O banks 3 banks 3 banks

Backplane current 660 mA @ 5V dc
90 mA @ 24V dc

660 mA @ 5V dc
90 mA @ 24V dc

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 764 of 3168



Publication 1769-UM011F-EN-P - January 2007

CompactLogix Controllers Specifications        99

Power dissipation 4.74 W 4.74 W

Power supply distance rating 4 (Controller must be within 4 slot positions of power supply.)

Battery 1769-BA

Weight 0.32 kg (0.70 lb.) 0.32 kg (0.70 lb.)

Programming cable 1747-CP3 or 1756-CP3

Panel mounting screw torque
(using M4 or #8 screws)

10...16 in-lb (1.1...1.8 Nm)

Enclosure type rating None (open style)

Wiring category 2 on communication ports(1)

Isolation voltage (continuous-voltage withstand rating) 30V dc continuous

Tested to withstand 710V dc for 60 sec

Temperature, operating

IEC 60068-2-1 (test Ad, operating cold)
IEC 60068-2-2 (test Bd, operating dry heat)
IEC 60068-2-14 (test Nb, operating thermal shock)

0...60 °C (32...140 °F)

Temperature, storage

IEC 60068-2-1 (test Ab, unpackaged nonoperating cold)
IEC 60068-2-2 (test Bb, unpackaged nonoperating dry heat)
IEC 60068-2-14 (test Na, unpackaged nonoperating thermal shock)

-40...85 °C (-40...185 °F)

Relative humidity

IEC 60068-2-30 (test Db, unpackaged nonoperating damp heat)

5...95% noncondensing

Vibration

IEC 60068-2-6 (test Fc, operating)

Operating: 5 g @ 10...500Hz

Shock

IEC 60068-2-27 (test Ea, unpackaged shock)

DIN mount

Panel mount

Operating: 20 g; nonoperating: 30 g

Operating: 30 g; nonoperating: 40 g

Emissions CISPR 11: group 1, class A

ESD immunity (IEC61000-4-2) 4 kV contact discharges, 8 kV air discharges

Radiated RF immunity (IEC61000-4-3) 10V/M with 1 kHz sine-wave 80%AM from 80...2000 MHz

10V/M with 200 Hz 50% Pulse 100%AM @ 900 MHz

10V/M with 200 Hz 50% Pulse 100%AM @ 1890 MHz

EFT/B immunity (IEC 61000-4-4) +2 kV @ 5 kHz on communication ports

Surge transient immunity (IEC61000-4-5) +2 kV line-earth (CM) on shielded ports

Conducted RF immunity (IEC61000-4-6) 10V rms with 1 kHz sine-wave 80% AM from 150 kHz...80 MHz

(1) Use this Conductor Category information for planning conductor routing. See Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.

Attribute Value

1769-L32E 1769-L35E
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Real-Time Clock Accuracy These are the real-time clock accuracy specifications for 
CompactLogix controllers.

Ambient °C (°F) Accuracy

0 °C (32 °F) 54...-56 s/month

25 °C (77 °F) 9...-124 s/month

40 °C (104 °F) -84...-234 s/month

55 °C (131 °F) -228...-394 s/month

60 °C (140 °F) -287...-459 s/month
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Notes:
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Appendix B

LED Indicators

Introduction This appendix explains how to interpret the LED indicators on your 
CompactLogix controllers. 

1769-L3xx Controllers LED 
Indicators

These are the 1769-L3xx CompactLogix controller LED indicators. 

Topic Page

1769-L3xx Controllers LED Indicators 103

RS-232 Serial Port LED Indicators 105

ControlNet LED Indicators 106

EtherNet/IP LED Indicators 109

Indicator Condition Interpretation

RUN Off The controller is in program or test mode.

Steady green The controller is in run mode.

FORCE Off • No tags contain I/O force values.

• I/O forces are inactive (disabled).

Steady amber • I/O forces are active (enabled).

• I/O force values may or may not exist.

Flashing amber One or more input or output addresses have been forced to an On or Off condition, but 
the forces have not been enabled.

BAT Off The battery supports memory.

Steady red The battery is:

• not installed.

• 95% discharged and should be replaced.

I/O Off • There are no devices in the I/O configuration of the controller.

• The controller does not contain a project.

Steady green The controller is communicating with all the devices in its I/O configuration.

Flashing green One or more devices in the I/O configuration of the controller are not responding.

Flashing red • The controller is not communicating with any devices.

• The controller is faulted.
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OK Off No power is applied.

Flashing red • The controller requires a firmware update.

• A major recoverable fault occurred on the controller. To clear the fault, perform this 
procedure.

1. Turn the controller keyswitch from PROG to RUN to PROG.

2. Go online with RSLogix 5000.

• A nonrecoverable major fault occurred on the controller. In this case, the controller:

1. initially displays a steady red LED.

2. resets itself.

3. clears the project from its memory.

4. sets the LED to flashing red.

5. produces a major recoverable fault.

6. generates a fault code in the RSLogix 5000 project.

The fault code displayed in RSLogix 5000, and the subsequent fault recovery 
method, depends on whether you have installed a CompactFlash card in the 
controller.

Steady red The controller detected a nonrecoverable major fault, so it cleared the project from 
memory. To recover from a major fault, perform this procedure.
1. Cycle power to the chassis.
2. Download the project.
3. Change to Run mode.

If the OK LED remains steady red, contact your Rockwell Automation representative or 
local distributor.

Steady green Controller is OK.

Flashing green The controller is storing or loading a project to or from nonvolatile memory.

Indicator Condition Interpretation

Code Condition Fault recovery method

60 CompactFlash 
card is not 
installed.

A. Clear the fault.
B. Download the project.
C. Change to Remote Run/Run mode.

If the problem persists:
A. Before you cycle power to the controller, record 

the state of the OK and RS232 LED indicators.
B. Contact Rockwell Automation support. See the 

back of this publication.

61 CompactFlash 
is installed.

A. Clear the fault.
B. Download the project.
C. Change to Remote Run/Run mode.

If the problem persists, contact Rockwell Automation 
support. See the back of this publication.
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CompactFlash LED Indicator

This is the CompactFlash card LED indicator present on all 
CompactLogix controllers.

RS-232 Serial Port LED 
Indicators

These are the RS-232 serial port LED indicators present on all 
CompactLogix controllers.

ATTENTION Do not remove the CompactFlash card while the controller is 
reading from or writing to the card, as indicated by a flashing 
green CF LED. This could corrupt the data on the card or in the 
controller, as well as corrupt the latest firmware in 
the controller.

Indicator Condition Interpretation

CF Off There is no activity.

Flashing green The controller is reading from or writing to the 
CompactFlash card.

Flashing red CompactFlash card does not have a valid file system.

Indicator Condition Interpretation

DCH0 Off Channel 0 configuration differs from the default serial 
configuration.

Steady green Channel 0 has the default serial configuration.

CH0 Off No RS-232 activity.

Flashing green RS-232 activity.

CH1
(1769-L31 
only)

Off No RS-232 activity.

Flashing green RS-232 activity.
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ControlNet LED Indicators The ControlNet LED indicators are only on the 1769-L32C and 
1769-L35CR controllers.

Interpret ControlNet Network LED Indicators 

Use these LED indicators to determine how your CompactLogix 
1769-L32C or 1769-L35CR controller is operating on the ControlNet 
network:

• Module Status

• Network Status

These LED indicators provide information about the controller and 
network when the controller is connected to ControlNet via the BNC 
connectors. 

ControlNet Network LED States 

LED State Interpretation

Steady The indicator is on continuously in the defined state.

Alternating When viewed together, two indicators alternate between two 
defined states; the two indicators are always in opposite 
states, out of phase.

Flashing When viewed independent of another, an indicator alternates 
between the two defined states; if both indicators are 
flashing, they flash together, in phase.

IMPORTANT Keep in mind that the Module Status LED indicator reflects the 
module state (for example, self-test, firmware update, normal 
operation but no connection established). The network LED 
indicators, A and B, reflect network status. Remember that the 
host is able to engage in local messaging with the card 
although it is detached from the network. Therefore, the 
Module Status LED indicator is flashing green if the host has 
successfully started the card. Note, however, that until the host 
removes reset, all communication port LEDs.

When you view the indicators, always view the Module Status 
LED indicator first to determine the state of the communication 
port. This information may help you to interpret the network 
LED indicators. As a general practice, view all LED indicators 
(Module Status and Network Status) together to gain a full 
understanding of the daughtercard’s status.
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Module Status (MS) LED Indicator

These are the ControlNet module LED indicators.

Indicator Condition Recommended Action

Off The controller has no power. Apply power.

The controller is faulted. Make sure that the controller is firmly seated in the slot.

Steady red A major fault has occurred on the controller. 1. Cycle power.

2. If the problem persists, replace the controller.

Flashing red A minor fault has occurred because a firmware update is 
in progress.

Normal operation - No action is required.

A node address switch change has occurred. The 
controller’s node address switches may have been 
changed since power-up. 

Change the node address switches back to the original 
setting. The module will continue to operate properly.

The controller uses invalid firmware. Update the controller firmware with the ControlFlash 
Update utility.

The controller’s node address duplicates that of another 
device. 

1. Remove power.

2. Change the node address to a unique setting.

3. Reapply power.

Steady green Connections are established. Normal operation - No action is required.

Flashing green No connections are established. Establish connections, if necessary.

Flashing 
red/green

The controller is diagnosing a problem. Wait briefly to see if problem corrects itself.

If problem persists, check the host. If the daughtercard 
cannot communicate with the host, the card may remain 
in self-test mode.
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Network Channel LED Indicators

These are the ControlNet network channel LED indicators.

Channel B is only labelled on the 1769-L35CR controller. The 
1769-L32C controller only has channel A but uses the second indicator 
in some LED patterns as described below.

Indicator Condition Recommended Action
Off A channel is disabled. Program network for redundant media, if necessary.

Steady green Normal operation is occurring. Normal operation - No action is required.

Flashing green/off Temporary network errors have occurred. 1. Check media for broken cables, loose connectors, 
and missing terminators.

2. If condition persists, refer to the ControlNet Planning 
and Installation Manual, publication 1786-6.2.1.

The node is not configured to go online. Make sure the network keeper is present and working 
and the selected address is less or equal to the 
UMAX(1).

Flashing red/off Media fault has occurred. 1. Check media for broken cables, loose connectors, 
and missing terminators.

2. If condition persists, refer to the ControlNet Planning 
and Installation Manual, publication 1786-6.2.1.

No other nodes are present on the network. Add other nodes to the network.

Flashing red/green The network is configured incorrectly. Reconfigure the ControlNet network so that UMAX is 
greater than or equal to the card’s node address.

Off You should check the MS indicators. Check the MS indicators.

Steady red The controller is faulted. 1. Cycle power.

2. If the fault persists, contact your Rockwell 
Automation representative or distributor.

Alternating red/green The controller is performing a self test. Normal operation - No action is required.

Alternating red/off The node is configured incorrectly. Check the card’s network address and other ControlNet 
configuration parameters.

(1) UMAX is the highest node address on a ControlNet network that can transmit data.
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EtherNet/IP LED Indicators The EtherNet/IP LED indicators are only on 1769-L32E and 1769-L35E 
controllers.

Module Status (MS) LED Indicator

These are the EtherNet/IP module LED indicators.

Network Status (NS) LED Indicator

These are the EtherNet/IP network LED indicators.

Indicator Condition Recommended Action

Off The controller does not have power. Check the controller power supply. 

Flashing green The port is in standby mode; it does not have an IP 
address and is operating in BOOTP mode.

Verify that the BOOTP server is running.

Steady green The port is operating correctly. Normal operation - No action is required.

Steady red The controller is holding the port in reset or the controller 
has faulted.

1. Clear the controller fault. 

2. If the fault will not clear, replace the controller.

The port is performing its power-up self test. Normal operation - No action is required.

A nonrecoverable fault has occurred. 1. Cycle power to the controller.

2. If the fault will not clear, replace the controller.

Flashing red The port firmware is being updated. Normal operation - No action is required.

Indicator Condition Recommended Action

Off The port is not initialized; it does not have an IP address 
and is operating in BOOTP mode.

Verify that the BOOTP server is running.

Flashing green The port has an IP address, but no CIP connections are 
established.

• If no connections are configured, no action is required.

• If connections are configured, check connection 
originator for connection error code.

Steady green The port has an IP address and CIP connections (Class 1 or 
Class 3) are established.

Normal operation - No action is required.

Steady red The port has detected that the assigned IP address is 
already in use.

Verify that all IP addresses are unique.

Flashing 
red/green

The port is performing its power-up self test. Normal operation - No action is required.
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Link Status (LNK) LED Indicator

Indicator Condition Recommended Action

Off The port is not connected to a powered Ethernet device. 
Therefore, the port cannot communicate on Ethernet.

1. Verify that all Ethernet cables are connected.

2. Verify that Ethernet switch is powered.

Flashing green The port is performing its power-up self-test.

Normal operation - No action is required.The port is communicating on Ethernet.

Steady green The port is connected to a powered Ethernet device. 
Therefore, the port can communicate on Ethernet.
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Appendix C

Dynamic Memory Allocation in 
CompactLogix Controllers

Introduction This appendix explains the dynamic allocation of memory in 
CompactLogix controllers.

Certain operations cause the controller to dynamically allocate and 
remove user-available memory, affecting the space available for 
program logic. As these functions become active, memory is allocated. 
Memory is then removed when these functions become inactive.

Operations that dynamically allocate memory are:

• messages.

• connections to processors with RSLogix 5000 programming 
software.

• RSLinx tag optimization.

• trends.

• DDE/OPC topics.

Topic Page

Messages 112

RSLinx Tag Optimization 112

Trends 113

DDE/OPC Topics 113
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Messages Messages come in and go out of the controller via the Ethernet, 
ControlNet, and serial ports, causing memory allocation. The memory 
allocations for messages destined to I/O are accounted for in these 
allocations. To prevent message instructions from using too much 
memory, do not send messages simultaneously.

Message Types

RSLinx Tag Optimization With tag optimization, trend objects, trend drivers, and connections 
allocate memory.

Tag Functions  

Message 
Path

Connection Established? Memory 
Allocated

ControlNet Port Incoming Yes - The message is connected. 1200 bytes

No - The message is unconnected. 1200 bytes

Outgoing All outgoing messages whether 
connected or unconnnected

1200 bytes

Ethernet Port Incoming Yes - The message is connected. 1200 bytes

No - The message is unconnected. 1200 bytes

Outgoing All outgoing messages whether 
connected or unconnnected

1200 bytes

Serial Port Incoming All incoming messages whether 
connected or unconnected

1200 bytes

Outgoing All outgoing messages whether 
connected or unconnected

1200 bytes

Item Description Memory Allocated

Trend Object Object is created in the controller to group 
the requested tags. One trend object can 
handle approximately 100 tags.

80 bytes

Trend Driver Drive is created to communicate with the 
trend object.

36 bytes

Connection Connection is created between the 
controller and RSLinx.

1200 bytes

EXAMPLE To monitor 100 points:

100 points x 36 bytes = 3600 bytes (Trend Driver)

3600 (Trend Driver) + 80 (Trend Object) + 1200 (Connection) 
= approximately 4000 bytes

We estimate that one tag consumes about 40 bytes of memory.
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Trends Each trend created in a controller creates a trend object and allocates 
a buffer for logging.

Controller Trends

DDE/OPC Topics A DDE/OPC topic uses connections based on these variables:

• Maximum number of messaging connections per PLC configured 
in RSLinx

• Number of connections needed to optimize throughput

• Configuration of RSLinx to use connections for writing to a 
ControlLogix processor

Specify Connections per PLC

To specify the maximum messaging connections per PLC, perform this 
procedure.

1. In RSLinx programming software, from the Communications 
pull-down menu, choose Configure CIP Options.

Item Memory Allocated

Trend Object 80 bytes

Log Buffer 4000 bytes

IMPORTANT These variables are per path. For example, if you set up two 
different DDE/OPC topics, with different paths to the same 
controller, the variables limit the connections for each path. 
Therefore, if you have a limit of 5 connections, it is possible to 
have 10 connections, with 5 over each path.
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The Configure CIP Options dialog appears.

2. In the Max. Messaging Connections per PLC field, enter the 
maximum number of read connections you want a particular 
workstation to make to a ControlLogix controller.

3. Click OK.

Specify Number of Connections Needed to Optimize Throughput

To specify the number of connections needed to optimize throughput, 
perform this procedure.

1. Repeat step 1 from the previous procedure.

2. In the Configure CIP Options dialog, click the Use Connections 
for Writes to ControlLogix processor check box.

IMPORTANT Once you have selected this feature, you cannot limit the 
number of connections established.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 780 of 3168



Publication 1769-UM011F-EN-P - January 2007

Dynamic Memory Allocation in CompactLogix Controllers        115

Number of Connections Needed to Optimize Throughput

RSLinx software only opens the number of connections required to 
optimize throughput. For example, if you have one tag on scan, but 
have configured RSLinx software to allow five connections as the 
maximum number of connections, RSLinx software only opens one 
connection for the tag. Conversely, if you have thousands of tags on 
scan and limit the maximum number of CIP connections to five, 
RSLinx software cannot establish more than five connections to the 
CompactLogix controller. RSLinx software then funnels all of the tags 
through those five available connections.

View the Number of Open Connections

To view the number of open connections made from your workstation 
to the CompactLogix controller, perform this procedure.

1. In RSLinx programming software, from the Communications 
pull-down menu, choose CIP Diagnostics.
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The CIP Diagnostics dialog appears.

2. Click the Connections tab.

Here you see an itemized list of open connections.

3. Click the Dispatching tab.

In the Connections Established box you see the total number of 
connections open to the CompactLogix controller.
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serial DF1 communication 34
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validate I/O layout 50

CompactLogix controllers
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start 11
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distributed I/O on EtherNet 57
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PhaseManager 83
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to controller via serial port 15
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example 47
monitor 76
number needed to optimize throughput 
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install 14
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Rockwell Automation 
Support

Rockwell Automation provides technical information on the Web to assist 
you in using its products. At http://support.rockwellautomation.com, you can 
find technical manuals, a knowledge base of FAQs, technical and application 
notes, sample code and links to software service packs, and a MySupport 
feature that you can customize to make the best use of these tools.

For an additional level of technical phone support for installation, 
configuration, and troubleshooting, we offer TechConnect Support programs. 
For more information, contact your local distributor or Rockwell Automation 
representative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24 
hours of installation, please review the information that's contained in this 
manual. You can also contact a special Customer Support number for initial 
help in getting your module up and running.

New Product Satisfaction Return

Rockwell tests all of its products to ensure that they are fully operational 
when shipped from the manufacturing facility. However, if your product is 
not functioning, it may need to be returned.

United States 1.440.646.3223
Monday – Friday, 8am – 5pm EST

Outside United 
States

Please contact your local Rockwell Automation representative for any 
technical support issues.

United States Contact your distributor. You must provide a Customer Support case 
number (see phone number above to obtain one) to your distributor in 
order to complete the return process.

Outside United 
States

Please contact your local Rockwell Automation representative for 
return procedure.
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Important User Information Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Safety Guidelines for the Application, 
Installation and Maintenance of Solid State Controls (Publication SGI-1.1 
available from your local Rockwell Automation sales office or online at 
http://literature.rockwellautomation.com) describes some important 
differences between solid state equipment and hard-wired electromechanical 
devices. Because of this difference, and also because of the wide variety of 
uses for solid state equipment, all persons responsible for applying this 
equipment must satisfy themselves that each intended application of this 
equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for 
indirect or consequential damages resulting from the use or application of 
this equipment.

The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with 
any particular installation, Rockwell Automation, Inc. cannot assume 
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to 
use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without 
written permission of Rockwell Automation, Inc. is prohibited.

Throughout this manual we use notes to make you aware of safety 
considerations.

WARNING
Identifies information about practices or circumstances that can cause 
an explosion in a hazardous environment, which may lead to personal 
injury or death, property damage, or economic loss.

IMPORTANT Identifies information that is critical for successful application and 
understanding of the product.

ATTENTION Identifies information about practices or circumstances that can lead 
to personal injury or death, property damage, or economic loss. 
Attentions help you identify a hazard, avoid a hazard, and recognize 
the consequence

SHOCK HAZARD Labels may be on or inside the equipment, for example, a drive or 
motor, to alert people that dangerous voltage may be present.

BURN HAZARD Labels may be on or inside the equipment, for example, a drive or 
motor, to alert people that surfaces may reach dangerous 
temperatures.
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Summary of Changes

Introduction The release of this document contains new and updated information. 
To find new and updated information, look for change bars, as shown 
next to this paragraph.

Updated Information The document contains these changes.

Topic Page

1756-L64 ControlLogix Controller Throughout manual

Add-On Instructions 73

Select a System Overhead Percentage 79

Add Your Axes 100

Obtain Axis Information 108
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Notes:
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Preface

About this Publication Use this manual to become familiar with the ControlLogix controller 
and its features. This version of the manual corresponds to controller 
firmware revision 15.

Who Should Use This 
Publication

This manual describes the necessary tasks to install, configure, 
program, and operate a ControlLogix system. In some cases, this 
manual includes references to additional documentation that provides 
the more comprehensive details.

Additional Resources These core documents address the Logix5000 family of controllers:

To view or download manuals, visit 
http://literature.rockwellautomation.com/literature.

To obtain a hard copy of a manual, contact your local Rockwell 
Automation distributor or sales representative.

Catalog Number Title Publication

1756-L55Mx
1756-L6x

Logix5000 Controllers Quick Start 1756-QS001

Logix5000 Controllers Common Procedures Programming Manual 1756-PM001

Logix5000 Controllers System Reference 1756-QR107

Logix5000 Process Control and Drives Instructions Reference 
Manual 

1756-RM003

Logix5000 Process Control and Drives Instructions Reference 
Manual 

1756-RM006

Logix5000 Controllers Motion Instructions 1756-RM007
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Notes:
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Chapter 1

ControlLogix System Overview

Introduction This chapter provides an overview of the ControlLogix system. The 
ControlLogix system provides sequential, process, motion, and drive 
control together with communication and I/O in a chassis-based 
system. A simple ControlLogix system consists of a stand-alone 
controller and I/O modules in a single chassis.

For a more flexible system, use:

• multiple controllers in a single chassis.

• multiple controllers joined across networks.

• I/O from multiple platforms that is distributed in many locations 
and connected over multiple I/O links.

ControlLogix System Overview

ControlLogix Controller 1756 I/O modules in the 
Same chassis as the 
ControlLogix Controller

Computers

Other Controllers

EtherNet/IP Link

ControlNet Link

1756 I/O Modules in the 
Same Chassis as the 
ControlLogix Controller

Communication Interface 
Modules in the Same 
Chassis as the 
ControlLogix Controller

Remote I/O Modules

Drives}
EtherNet/IP Link

ControlNet Link

DeviceNet Link

Universal remote I/O Link

SERCOS Drives

SERCOS Link
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The ControlLogix controller is part of the Logix5000 family of 
controllers. A ControlLogix system includes:

• the ControlLogix controller is available in different combinations 
of user memory.

• RSLogix 5000 programming software.

• 1756 ControlLogix I/O modules that reside in a 1756 chassis.

• different communication modules for EtherNet/IP, ControlNet, 
DeviceNet, DH+, and Universal remote I/O networks.

• other networks via third-party devices, such as Foundation 
Fieldbus and the Highway Addressable Remote Transducer 
(HART).

• a built-in serial port on every ControlLogix controller.

Controller Memory for Data 
and Logic

I/O Nonvolatile 
Backup Memory

1756-L55M12 750 KB 208 KB no

1756-L55M13 1.5 MB 208 KB no

1756-L55M14 3.5 MB 208 KB no

1756-L55M16 7.5 MB

≤  3.5 MB of data

208 KB no

1756-L55M22 750 KB 208 KB Integrated

1756-L55M23 1.5 KB 208 KB Integrated

1756-L55M24 3.5 KB 208 KB Integrated

1756-L61 2 MB 478 KB CompactFlash(1) card

(1) CompactFlash is optional and does not come with the controller.

1756-L62 4 MB 478 KB CompactFlash(1) card

1756-L63 8 MB 478 KB CompactFlash(1) card

1756-L64 16 MB 478 KB CompactFlash(1) card

1756-L60M03SE 750 KB 478 KB CompactFlash(1) card
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ControlLogix System Overview        13

The ControlLogix controller divides resources between a Logix CPU 
and a backplane CPU.

Logix CPU and Backplane CPU

• The Logix CPU executes application code and messages.

• The backplane CPU communicates with I/O and sends and 
receives data from the backplane. This CPU operates 
independently from the Logix CPU, so it sends and receives I/O 
information asynchronous to program execution.

Design When you design a ControlLogix system, select: 

• I/O devices.

• motion control and drives requirements.

• communication modules.

• controllers.

• chassis.

• power supplies.

• software.

Install Hardware To install a ControlLogix controller:

• install memory options.

– on a 1756-L55, install a memory board for additional memory.

– on a 1756-L6x, install a 1784-CF64 CompactFlash card for 
nonvolatile memory.

See the chapter Maintain Nonvolatile Memory.

• connect the battery.

See the chapter Maintain the Battery.

• install the controller in the chassis.

Logic and Data Memory

Logix
CPU

Backplane 
CPU

I/O Memory

Program Source Code

Tag Data

RSLinx Tag Group Lists

I/O Data

I/O Force Tables

Message Buffers

Produced/consumed Tags
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14        ControlLogix System Overview

• make serial connections.

See the chapter Directly Connect to the Controller via the Serial 
Port.

• load controller firmware.

• make additional network connections.

See the chapter Communicate over Networks.
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Chapter 2

Directly Connect to the Controller via the 
Serial Port

Introduction This chapter explains how to connect the controller to the serial port 
and how to upload and download a project to the controller.

Connect the Controller to 
via the Serial Port

To connect a serial cable, perform this procedure.

1. Obtain a 1756-CP3 serial cable. 

You can also use a 1747-CP3 cable from the SLC product family, 
but once the cable is connected you cannot close the controller 
door.

Topic Page

Connect the Controller to via the Serial Port 15

Configure the Serial Driver 17

Select the Controller Path 19
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16        Directly Connect to the Controller via the Serial Port

2. Connect the cable to the controller and to your workstation.

TIP
I

If you make your own serial cable:

• Limit the length to 15.2m (50 ft).

• Wire the connectors this way.

• Attach the shield to both connectors.

2 RDX

3 TXD

4 DTR

COMMON

6 DSR

7 RTS

8 CTS

9 

1 CD

2 RDX

3 TXD

4 DTR

COMMON

6 DSR

7 RTS

8 CTS

9

1 CD

Workstation Controller

CP3 Cable
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Directly Connect to the Controller via the Serial Port        17

Configure the Serial Driver Use RSLinx software to configure the RS-232 DF1 Device driver for 
serial communication. 

To configure the driver, perform this procedure.

1. From the Communications pull-down menu in RSLinx software, 
choose Configure Drivers.

The Configure Drivers dialog appears.

2. From the Available Driver Types pull-down menu, choose the 
RS-232 DF1 Device driver.

3. Click Add New.

The Add New RSLinx Driver dialog appears.

4. Type the driver name and click OK.
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5. Specify the serial port settings.

a. From the Comm Port pull-down menu, choose the serial port 
on the workstation to which the cable is connected.

b. From the Device pull-down menu, choose Logix 5550-Serial 
Port.

c. Click Auto-Configure.

6. Was the auto configuration successful?

7. Click Close.

If Then

Yes Click OK.

No Go to step 5. and verify that you selected the correct Comm Port.
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Select the Controller Path In RSLogix 5000 programming software, to select the controller path, 
perform this procedure.

1. Open an RSLogix 5000 project for the controller.

2. From the Communications pull-down menu, choose Who 
Active.

3. Expand the communication driver to the level of the controller.

4. Select the controller.

To Choose

Monitor the project in the controller Go Online

Transfer a copy of the project from the controller to 
RSLogix 5000 software

Upload

Transfer the open project to the controller Download
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Notes:
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Chapter 3

Communicate over Networks

Introduction This chapter explains over what networks you can communicate.

Network Support Example

Control distributed (remote) I/O

• EtherNet/IP network

• ControlNet network

• DeviceNet network

• Universal remote I/O network

• Foundation Fieldbus network

• HART network

Produce/consume (interlock) data between controllers

• EtherNet/IP network

• ControlNet network

Send and receive messages to and from other devices. 
This includes access to the controller via RSLogix 5000 
programming software.

• EtherNet/IP network

• ControlNet network

• DeviceNet (to devices only) network

• serial network

• DH+ network

• DH-485 network

ControlLogix Controller

Control Network

Distributed (remote
I/O Platform)

ControlLogix Controller

Control Network

Other Logix5000 
Controller

ControlLogix Controller

Control Network

Other Remote
Devices

Topic Page

EtherNet/IP Network Communication 22

ControlNet Network Communication 25

DeviceNet Network Communication 28
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EtherNet/IP Network 
Communication

The EtherNet/IP network offers a full suite of control, configuration, 
and data collection services by layering the Common Industrial 
Protocol (CIP) over the standard Internet protocols, such as TCP/IP 
and UDP. This combination of well-accepted standards provides the 
capability required to both support information data exchange and 
control applications.

The EtherNet/IP network also uses commercial, off-the-shelf Ethernet 
components and physical media, providing you with a cost-effective 
plant-floor solution.

For EtherNet/IP network communication, you have several 
communication modules from which to choose.

EtherNet/IP Communication Modules

Serial Network Communication 31

DH-485 Network Communication 37

DH+ Network Communication 41

Universal Remote I/O Communication 43

Foundation Fieldbus 45

HART 46

Topic Page

Functions Required 
Module

• Control I/O modules.

• Require an adapter for distributed I/O on EtherNet/IP links.

• Communicate with other EtherNet/IP devices (messages).

• Share data with other Logix5000 controllers (produce/consume).

• Bridge EtherNet/IP links to route messages to devices on other 
networks.

1756-ENBT

• Require remote access via Internet browser to tags in a local 
ControlLogix controller.

• Communicate with other EtherNet/IP devices (messages).

• BridgesEtherNet/IP links to route messages to devices on other 
networks.

• Does not support I/O or produced/consumed tags.

1756-EWEB
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Required Software for EtherNet/IP Communication

The EtherNet/IP communication modules:

• support messaging, produced/consumed tags, HMI, and 
distributed I/O.

• encapsulate messages within standard TCP/UDP/IP protocol.

• share a common application layer with ControlNet and 
DeviceNet networks.

• connect via RJ45 cable.

• support half/full duplex 10 MB or 100 MB operation.

• support standard switches.

In this example:

• The controllers produce and consume tags.

• The controllers initiate MSG instructions that send and receive 
data or configure devices.

• The personal computer uploads and downloads projects to the 
controllers.

• The personal computer configures devices on an EtherNet/IP 
network.

Software Functions Requirement

RSLogix 5000 • Configure ControlLogix projects.

• Define EtherNet/IP communication.

Yes

RSLogix 5000 
BOOTP/DHCP Utility

Assign IP addresses to devices on an 
EtherNet/IP network.

No
RSNetWorx for 
EtherNet/IP

• Configure EtherNet/IP devices by IP 
addresses and/or host names.

• Provide bandwidth status.

RSLinx • Configure communication devices.

• Provide diagnostics.

• Establish communication between devices.

Yes
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EtherNet/IP Network Overview

Connections Over an EtherNet/IP Network

You indirectly determine the number of connections the controller 
uses by configuring the controller to communicate with other devices 
in the system. Connections are allocations of resources that provide 
more reliable communication between devices compared to 
unconnected messages.

All EtherNet/IP connections are unscheduled. An unscheduled 
connection is triggered by the requested packet interval (RPI) for I/O 
control or the program, such as a MSG instruction. Unscheduled 
messaging lets you send and receive data when needed.

The 1756 EtherNet/IP communication modules support 128 CIP 
(Common Industrial Protocol) connections over an EtherNet/IP 
network.

LINK  NET  OK
LINK  NET  OK

Switch

Distributed I/O

1756-ENBT Module
(as an adapter) with 1756 
I/O Modules

1794-AENT Adapter with 
1794 I/O Modules

Workstation

CompactLogix Controller 
with Integrated 
EtherNet/IP Port

ControlLogix 
Controller with 
1756-ENBT 
Module

FlexLogix Controller with 
1788-ENBT Module

1734-AENT Adapter with 
1734 I/O Modules

PowerFlex 700S AC 
Drive with DriveLogix
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Additional Resources

For additional information, consult these publications:

• EtherNet/IP Modules in Logix5000 Control Systems User Manual, 
publication ENET-UM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

ControlNet Network 
Communication

The ControlNet network is a real-time control network that provides 
high-speed transport of both time-critical I/O and interlocking data 
and messaging data, including uploading and downloading of 
programming and configuration data on a single physical-media link. 
The ControlNet network’s highly-efficient data transfer capability 
significantly enhances I/O performance and peer-to-peer 
communication in any system or application.

The ControlNet network is highly deterministic and repeatable and 
remains unaffected as devices are connected or disconnected from the 
network. This robust quality results in dependable, synchronized, and 
coordinated real-time performance.

The ControlNet network often functions as:

• a substitute/replacement for the remote I/O (RIO) network 
because the ControlNet network adeptly handles large numbers 
of I/O points.

• a backbone to multiple distributed DeviceNet networks.

• a peer interlocking network.

For ControlNet communication, you have two communication 
modules from which to choose.

ControlNet Communication Modules

Functions Required 
Module

• Control I/O modules.

• Require an adapter for distributed I/O on ControlNet links.

• Communicate with other ControlNet devices (messages).

• Share data with other Logix5000 controllers (produce/consume).

• Bridge ControlNet links to route messages to devices on other networks.

1756-CNB

• Perform same functions as a 1756-CNB module.

• Support redundant ControlNet media.

1756-CNBR
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Required Software for ControlNet Communication

The 1756-CNB and 1756-CNBR ControlNet communication modules:

• support messaging, produced/consumed tags and distributed 
I/O.

• share a common application layer with DeviceNet and 
EtherNet/IP networks.

• require no routing tables.

• support the use of coax and fiber repeaters for isolation and 
increased distance

• support redundant media (1756-CNBR module only)

In this example:

• the controllers produce and consume tags.

• the controllers initiate MSG instructions that send and receive 
data or configure devices.

• the personal computer uploads and downloads projects to the 
controllers.

• the personal computer configures devices on a ControlNet 
network, and it can configure the network itself.

Software Functions Requirement

RSLogix 5000 • Configure ControlLogix projects.

• Define ControlNet communication.

Yes
RSNetWorx 
for ControlNet

• Configure ControlNet devices by IP addresses 
and/or host names. 

• Schedule a network.

RSLinx • Configure communication devices.

• Provide diagnostics.

• Establish communication between devices.
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ControlNet Network Overview

Connections Over a ControlNet Network

You indirectly determine the number of connections the controller 
uses by configuring the controller to communicate with other devices 
in the system. Connections are allocations of resources that provide 
more reliable communication between devices compared to 
unconnected messages.

ControlNet Connections

ControlNet Network

Distributed I/O

1756-CNB Module 
(as an adapter) with 
1756 I/O Modules

1794-ACN15 Adapter 
with 1794 I/O Modules

Workstation

CompactLogix Controller

FlexLogix Controller with 
1788-CNC Card

1734-ACNR Adapter with 
1734 I/O Modules

PanelView Terminal

PLC-5/40C Controller

PowerFlex 700S AC 
Drive with DriveLogix

Connection Definition

Scheduled

(unique to a 
ControlNet 
network)

A scheduled connection is unique to ControlNet communication. A scheduled connection lets you send and receive data 
repeatedly at a predetermined interval, which is the requested packet interval (RPI). For example, a connection to an I/O 
module is a scheduled connection because you repeatedly receive data from the module at a specified interval. Other 
scheduled connections include connections to:

• communication devices.

• produced/consumed tags.

On a ControlNet network, you must use RSNetWorx for ControlNet software to enable all scheduled connections and 
establish a network update time (NUT). Scheduling a connection reserves network bandwidth to specifically handle the 
connection.

Unscheduled An unscheduled connection is a message transfer between controllers that is triggered by the requested packet interval 
(RPI) or the program, such as a MSG instruction. Unscheduled messaging lets you send and receive data when you need to.

Unscheduled connections use the remainder of network bandwidth after scheduled connections are allocated.
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The 1756-CNB and 1756-CNBR communication modules support 64 
CIP connections over a ControlNet network. However, for optimal 
performance, only configure 48 connections for each module.

Additional Resources

For additional information, consult these publications:

• ControlNet Modules in Logix5000 Control Systems User Manual, 
publication CNET-UM001

• Logix5000 Controllers Design Guidelines Reference Manual, 
publication 1756-RM094 

DeviceNet Network 
Communication

The DeviceNet network uses the Common Industrial Protocol (CIP) to 
provide the control, configuration, and data collection capabilities for 
industrial devices. The DeviceNet network uses the proven Controller 
Area Network (CAN) technology, which lowers installation costs and 
decreases installation time and costly downtime.

A DeviceNet network provides access to the intelligence present in 
your devices by letting you connect devices directly to plant-floor 
controllers without having to hard wire each device into an I/O 
module.

DeviceNet communication requires a 1756-DNB DeviceNet 
communication module. The DeviceNet network uses the Common 
Industrial Protocol (CIP) to provide the control, configuration, and 
data collection capabilities for industrial devices.

Functions Required Module

• Control I/O modules.

• Require an adapter for distributed I/O on DeviceNet links.

• Communicate with other DeviceNet devices (messages).

1756-DNB

• Link an EtherNet/IP network to a DeviceNet network.

• Require multiple networks.

1788-EN2DN

• Link a ControlNet network to a DeviceNet network.

• Require multiple networks.

1788-CN2DN
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Required Software for DeviceNet Communication

The DeviceNet communication module:

• supports messaging to devices, not controller to controller.

• shares a common application layer with ControlNet and 
EtherNet/IP networks.

• offers diagnostics for improved data collection and fault 
detection.

• requires less wiring than traditional, hardwired systems.

ControlLogix DeviceNet Network Overview

Software Functions Requirement

RSLogix 5000 • Configure ControlLogix projects.

• Define EtherNet/IP communication.

Yes
RSNetWorx for 
DeviceNet

• Configure DeviceNet devices.

• Define the scan list for those devices.

RSLinx • Configure communication devices.

• Provide diagnostics.

• Establish communication between devices.

PWR

STS

PORT

MOD

NET A

NET B

PWR

STS

PORT

MOD

NET A

NET B

ControlLogix Controller 
with 1756-ENBT Module

PowerFlex 
ac Drive

Motor 
Starter

Input/output 
Devices

Sensor
Pushbutton 
Cluster

Bar Code 
ScannerIndicator 

Lights

DeviceNet Network

Linking 
Devices

CompactLogix Controller
FLEX Adapter and I/O

EtherNet/IP Network

Personal Computer
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Connections over DeviceNet

The ControlLogix controller requires two connections for each 
1756-DNB module. One connection is for module status and 
configuration. The other connection is a rack-optimized connection 
for the device data.

The 1756-DNB module has fixed sections of memory for the input and 
output data of the DeviceNet devices on the network. Each device on 
your network requires either some input or output memory of the 
scanner. Some devices both send and receive data, so they need both 
input and output memory. The 1756-DNB module supports up to:

• 124 DINTs of input data.

• 123 DINTs of output data.

Additional Resources

For more information, consult these publications:

• DeviceNet Modules in Logix5000 Control Systems User Manual, 
publication DNET-UM004

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094 
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Serial Network 
Communication

The ControlLogix controller has one built-in RS-232 port.

DF1 Modes for Logix5000 Controllers 

Functions Required 

• Communicates between a controller and other 
DF1-compatible devices using DF1 protocols.

• Uses modems.

• Controls SCADA applications.

• Controls ASCII devices.

Built-in serial port

• Requires additional RS-232 connections.

• Requires RS-422 and/or RS-485 connections.

1756-MVI

1756-MVID

IMPORTANT Limit the length of RS-232 serial cables to 15.2 m (50 ft).

Mode Functions

DF1 
point-to-point

Communication between the controller and one other DF1-protocol-compatible device. 

This is the default system mode. Default parameters are:

• Baud Rate: 19200

• Data Bits: 8

• Parity: None

• Stop Bits: 1

• Control Line: No Handshake

• RTS send Delay: 0

• RTS Off Delay: 0

This mode is typically used to program the controller through its serial port.

DF1 master 
mode

• Control of polling and message transmission between the master and slave nodes.

• The master/slave network includes one controller configured as the master node and up to 254 slave nodes. Link slave 
nodes using modems or line drivers.

• A master/slave network can have node numbers from 0...254. Each node must have a unique node address. Also, at 
least 2 nodes must exist to define your link as a network, one master and one slave station being the two nodes.

DF1 slave • Using a controller as a slave station in a master/slave serial communication network.

• When there are multiple slave stations on the network, link slave stations using modems or line drivers to the master. 
When you have a single slave station on the network, you do not need a modem to connect the slave station to the 
master. You can configure the control parameters for no handshaking. You can connect 2...255 nodes to a single link. In 
DF1 slave mode, a controller uses DF1 half-duplex protocol.

• One node is designated as the master and it controls who has access to the link. All the other nodes are slave stations 
and must wait for permission from the master before transmitting.

User • Communication with ASCII devices.

• This requires your program to use ASCII instructions to read and write data from and to an ASCII device.

DH-485 Communication with other DH-485 devices multi-master, token passing network allowing programming and peer-to-peer 
messaging.
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Communicate with DF1 Devices

You can configure the controller as a master or slave on a serial 
communication network. Use serial communication to get information 
to and from remote controllers (stations) when:

• the system contains three or more stations.

• communication occurs on a regular basis and requires 
leased-line, radio, or power-line modems.

ControlLogix DF1 Device Communication

Modem

Modem Modem

RS-232 Connection

DH+ Connection
EtherNet/IP 
Network

RS-232 Connection

RS-232 Connection
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To configure the controller for DF1 communication, perform this 
procedure.

1. In the Controller Organizer of RSLogix 5000 programming 
software, right-click your controller and select Properties.

The Controller Properties dialog appears.

2. Click the Serial Port tab.

3. From the Mode pull-down menu, choose System.

4. Specify DF1 communication settings.

5. Click the System Protocol tab.
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6. From the Protocol pull-down menu, choose DF1 Point-to-Point.

7. Specify DF1 system protocol settings.

8. Click OK.

Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers General Instructions Reference Manual, 
publication 1756-RM003

• SCADA System Application Guide, publication AG-UM008.

Communicate with ASCII Devices

When you configure the serial port for user mode, you can use it to:

• read ASCII characters from a weigh scale module or bar code 
reader.

• send and receive messages from an ASCII-triggered device, such 
as a MessageView terminal.

To communicate with ASCII devices, perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming 
software, right-click your controller and select Properties.

Connection from the Controller’s Serial Port to the ASCII Device
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The Controller Properties dialog appears.

2. Click the Serial Port tab.

3. From the Mode pull-down menu, choose User.

4. Specify ASCII communication settings.

5. Click the User Protocol tab.

6. Specify ASCII user protocol settings.

7. Click OK.
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The controller supports several ladder diagram (LD) and structured 
text (ST) instructions to manipulate ASCII characters.

Read and Write ASCII Characters

Create and Modify Strings of ASCII Characters

Convert Data to or from ASCII Characters

Instruction Code Command

ABL Determine when the buffer contains termination characters

ACB Count the characters in the buffer

ACL Clear the buffer

Clear out ASCII Serial Port instructions that are currently 
executing or are in the queue

AHL Obtain the status of the serial port control lines

Turn on or off the DTR signal

Turn on or off the RTS signal

ARD Read a fixed number of characters

ARL Read a varying number of characters, up to and including the 
first set of termination characters

AWA Send characters and automatically append one or two 
additional characters to mark the end of the data

AWT Send characters

Instruction Code Command

CONCAT Add characters to the end of a string

DELETE Delete characters from a string

FIND Determine the starting character of a sub-string

INSERT Insert characters into a string

MID Extract characters from a string

Instruction Code Command

STOD Convert the ASCII representation of an integer value to a SINT, 
INT, DINT, or REAL value

STOR Convert the ASCII representation of a floating-point value to a 
REAL value

DTOS Convert a SINT, INT, DINT, or REAL value to a string of ASCII 
characters

RTOS Convert a REAL value to a string of ASCII characters

UPPER Convert the letters in a string of ASCII characters to upper case

LOWER Convert the letters in a string of ASCII characters to lower case
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Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers General Instructions Reference Manual, 
publication 1756-RM003

• Logix5000 Controllers Common Procedures Programming 
Manual, publication 1756-PM001

Modbus Support

To use Logix5000 controllers on the Modbus protocol, establish a 
serial port connection and execute a specific ladder-logic routine. The 
controller project is available with RSLogix 5000 programming 
software.

Additional Resources

For additional information, consult Using Logix5000 Controllers as 
Masters or Slaves on Modbus Application Solution, publication 
CIG-AP129.

DH-485 Network 
Communication

For DH-485 communication, use the serial port of the controller. The 
controller can send and receive messages to and from other 
controllers on a DH-485 network. The DH-485 connection supports 
remote programming and monitoring via RSLogix 5000 programming 
software. However, excessive traffic over a DH-485 connection can 
adversely affect overall performance and lead to timeouts and 
decreased RSLogix 5000 configuration performance.

The DH-485 protocol uses RS-485 half-duplex as its physical interface. 
RS-485 is a definition of electrical characteristics, not a protocol. You 
can configure the RS-232 port of the ControlLogix controller to act as a 
DH-485 interface. By using a 1761-NET-AIC converter and the 
appropriate RS-232 cable (1756-CP3 or 1747-CP3), a ControlLogix 
controller can send and receive data on a DH-485 network.

IMPORTANT Use Logix5000 controllers on DH-485 networks only when you 
want to add controllers to an existing DH-485 network. For new 
applications with Logix5000 controllers, we recommend you 
use networks in the NetLinx open architecture.
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ControlLogix DH-485 Network Communication Overview

On the DH-485 network, the ControlLogix controller can send and 
receive messages to and from other controllers.

For the controller to operate on a DH-485 network, you need a 
1761-NET-AIC interface converter for each controller you want to put 
on the DH-485 network.

You can have two controllers for each 1761-NET-AIC converter, but 
you need a separate cable for each controller. Connect the serial port 
of the controller to either port 1 or port 2 of the 1761-NET-AIC 
converter. Use the RS-485 port to connect the converter to the DH-485 
network.

Cable Selection

IMPORTANT A DH-485 network consists of multiple cable segments. Limit 
the total length of all the segments to 1219 m (4000 ft).

Connection Required Cable

Port 1

DB-9 RS-232, DTE connection

1747-CP3

or

1761-CBL-AC00

Port 2

Mini-DIN 8 RS-232 connection

1761-CBL-AP00

or

1761-CBL-PM02

Connection from ControlLogix 
Controller to Port 1 or Port 2

ControlLogix Controller

SLC 5/03 Controller

1761-NET-AIC+ 
Converter

1747-AIC 
Programmable 
Controller Isolated 
Link Coupler

DH-485 Network
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To communicate with DH-485 devices, perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming 
software, right-click your controller and select Properties.

The Controller Properties dialog appears.

2. Click the Serial Port tab.

3. From the Mode pull-down menu, choose System.

4. Specify DH-485 communication settings.

The baud rate specifies the communication rate for the DH-485 
port. All devices on the same DH-485 network must be 
configured for the same baud rate. 

a. From the Baud Rate pull-down menu, choose 9600 or 19200 
kbps.
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Click the System Protocol tab.

5. Specify system protocol settings.

The station address specifies the node address of the controller 
on the DH-485 network.

a. From the Station Address pull-down menu, choose a station 
address number from 1...31, decimal.

To optimize network performance, assign station addresses in 
sequential order.

Assign initiators, such as personal computers, the lowest 
station address numbers to minimize the time required to 
initialize the network.

The maximum station address specifies the maximum node 
address of all the devices on the DH-485 network.

b. From the Max Station Address pull-down menu, choose a 
maximum station address number from 1...31, decimal. 

To optimize network performance, make sure:

• the maximum station address is the highest node number 
being used on the network.

• that all the devices on the same DH-485 network have the 
same selection for the maximum station address.

The token hold factor is the number of transmissions (plus 
retries) that an address holding a token can send onto the data 
link each time that it receives the token. 
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c. In the Token Hold Factor box, enter a token hold factor value 
from 1...4. 

The default is 1.

6. Click OK.

Additional Resources

For more information, consult Data Highway/Data Highway Plus/Data 
Highway II/Data Highway-485 Cable Installation Manual, publication 
1770-6.2.2.

DH+ Network 
Communication

For DH+ network communication, use a 1756-DHRIO module to 
exchange information between:

• PLC controllers and SLC controllers.

• ControlLogix controllers and PLC or SLC controllers.

• ControlLogix controllers.

You can connect a maximum of 32 stations to a single DH+ link. 

• Channel A supports 57.6 Kbps, 115.2 Kbps, and 230.4 Kbps. 

• Channel B supports 57.6 Kbps and 115.2 Kbps.

Functions Required 
Module

• Share data with program maintenance on a plantwide and 
cell-level basis.

• Send data regularly.

• Transfer information between controllers.

1756-DHRIO
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ControlLogix DH+ Network Communication Overview

Communicate over a DH+ Network

For the controller to communicate to a workstation or other device 
over a DH+ network, use RSLinx software to:

• specify a unique link ID for each ControlLogix backplane and 
additional network in the communication path.

• configure the routing table for the 1756-DHRIO module.

The 1756-DHRIO module can route a message through up to four 
communication networks and three chassis. This limit applies only to 
the routing of a message and not to the total number of networks or 
chassis in a system.

Additional Resources

For additional information, consult the ControlLogix Data Highway 
Plus - Universal Remote I/O Module User Manual, publication 
1756-UM514.

SLC 500 Controller

DH+ Network

Data Collection and 
Recipe Management

PLC-5 Processor

ControlLogix 
Controller

ControlLogix 
Controller

DH+ Network

RSView Station SLC 500 ControllerPLC-5 Controller RSView Station

Workstation

EtherNet/IP Network
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Universal Remote I/O 
Communication

For universal remote I/O communication, use a 1756-DHRIO module.

When a channel on the 1756-DHRIO module is configured for remote 
I/O, the module acts as a scanner for a universal remote I/O network. 
The controller communicates to the module to send and receive the 
I/O on the universal remote I/O network.

ControlLogix Universal Remote I/O Communication Overview

Functions Required 
Module

• Establish connections between controllers and I/O adapters.

• Send data regularly.

• Distribute control so that each controller has its own I/O.

• Communicate with a supervisory controller.

1756-DHRIO

• Use an RIO scanner.

• Communicate with as many as 32 RIO adapters.

• Support HART (Highway Addressable Remote Transducer) devices.

• Use scheduled connections to update data on a ControlLogix 
controller.

1757-ABRIO

 

Universal Remote I/O Network

ControlLogix Controller

PLC-5 Controller in Adapter Mode

1746-ASB and I/O Modules

1771-ASB and I/O Modules

1794-ASB and I/O Modules
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Communicate Over a Universal Remote I/O Network

For the controller to control I/O over a universal remote I/O network, 
you must perform this procedure.

1. Configure the remote I/O adapter.

2. Lay out the remote I/O network cable.

3. Connect the remote I/O network cable.

4. Configure the scanner channel.

As you design your remote I/O network, remember that:

• all devices connected to a remote I/O network must 
communicate using the same communication rate. These rates 
are available for remote I/O:

– 57.6 Kbps

– 115.2 Kbps

– 230.4 Kbps

• you must assign unique partial and full racks to each channel 
used in remote I/O scanner mode. 

Both channels of a 1756-DHRIO module cannot scan the same 
partial or full rack address. Both module channels can 
communicate to 00...37 octal or 40...77 octal, but each channel 
can only communicate with one address at a time in whichever 
of these two ranges it falls.

• a channel can have up to 32 rack numbers with 32 physical 
devices connected to it.

• a channel can have a maximum of 16 block-transfer 
connections.

Additional Resources

For additional information, consult these publications:

• ControlLogix Data Highway Plus - Universal Remote I/O Module 
User Manual, publication 1756-UM514

• Process Remote I/O Interface Module User Manual, publication 
1757-UM007
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Foundation Fieldbus Foundation Fieldbus is an open interoperable fieldbus designed for 
process control instrumentation.

Foundation Fieldbus distributes and executes control in the device. 
The Foundation Fieldbus linking device:

• bridges from an Ethernet/IP network to an H1 connection.

• accepts either HSE or EtherNet/IP messages and converts them 
to the H1 protocol.

Foundation Fieldbus Overview

Additional Resources

For additional information, consult these devices:

• RSFieldbus User Manual, publication RSFBUS-UM001

• Foundation Fieldbus Linking Device User Manual, publication 
1757-UM010

Application Required Linking Device

• Bridge an EtherNet/IP network to Foundation Fieldbus.

• Connect via a low-speed serial (H1) and high-speed 
Ethernet (HSE) network connections.

• Access devices directly via an OPC server.

1757-FFLD

• Connect via low-speed serial (H1) connections.

• Bridge a ControlNet network to a Foundation Fieldbus.

• Support redundant ControlNet media.

1788-CN2FF

STATUS

WDO G

B ATT

NS 1

MODE

H1

H1

H1

H1

H1-1

H1-2

H1-3

H1-4

FOUN DATION Fieldbus

FOUN DATION Fieldbus
Linking Device

LINK  NET  OK

RSFieldbus

24V dc 
Power 
Supply

Power 
Conditioner

Field Device Field Device

1757-FFLD Linking Device

ControlLogix Controller with
a 1756-ENBT Module
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HART (Highway 
Addressable Remote 
Transducer) Protocol

HART is an open protocol designed for process control 
instrumentation. 

The HART protocol combines digital signals with analog signals to 
ready the digital signal for the process variable (PV). The HART 
protocol also provides diagnostic data from the transmitter.
HART Protocol Overview

Additional Resources

For additional information, consult these resources:

• FLEX Ex HART Analog Modules User Manual, publication 
1797-6.5.3

• Encompass website at http://automation/rockwell/encompass

Functions Required Device

• Acquire data or control application with slow update 
requirements, such as a tank farm.

• Does not require external hardware to access HART signal.

• Does not provide a direct connection to asset management 
software.

Prosoft interface

MVI56-HART

• Contain analog and HART in one module.

• Does not require external hardware to access HART signal.

• Transmit HART commands as unscheduled messages.

• Support asset management software to HART device

Spectrum analog 
I/O modules

• 1756sc-IF8H

• 1756sc-OF8H

• Contain analog and HART in one module.

• Provide instrumentation in hazardous locations (FLEX Ex).

• Transmit HART commands as unscheduled messages.

• Directly connect asset management software to HART devices.

1794 FLEX I/O 
modules

• 1794-IE8H

• 1794-OE8H

1797 FLEX Ex I/O 
modules

• 1797-IE8H

• 1797-OE8H

ControlLogix Controller 
with 1756SC-IF8H or 
1756SC-OF8H Modules

HART Field Devices
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Chapter 4

Manage Controller Communication

Introduction This chapter explains how to manage controller communication.

Connection Overview A Logix5000 system uses a connection to establish a communication 
link between two devices. The types of connections include:

• controller-to-local I/O modules or local communication 
modules.

• controller-to-remote I/O or remote communication modules.

• controller-to-remote I/O (rack-optimized) modules.

• produced and consumed tags.

• messages.

• controller access by RSLogix 5000 programming software.

• controller access by RSLinx software for HMI or other 
applications.

Additional Resources

For additional information, consult Logix5000 Controllers Design 
Considerations Reference Manual, publication 1756-RM094.

Topic Page

Connection Overview 47

Produce and Consume (Interlock) Data 48

Send and Receive Messages 49

Calculate Connection Use 50
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Produce and Consume 
(Interlock) Data

The controller supports the ability to produce (broadcast) and 
consume (receive) system-shared tags over ControlNet or EtherNet/IP 
networks. Produced and consumed tags each require connections. 
Over a ControlNet network, produced and consumed tags are 
scheduled connections.

Tag Types

For two controllers to share produced or consumed tags, both must 
be attached to the same network. You cannot bridge produced and 
consumed tags over two networks.

The number of available connections limits the number of tags that 
can be produced or consumed. If the controller uses all of its 
connections for I/O and communication devices, no connections are 
left for produced and consumed tags.

Available Connections

Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers Common Procedures Programming 
Manual, publication 1756-PM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

Tag Type Description

Produced A produced tag lets other controllers to consume the tag, which means that a 
controller can receive the tag data from another controller. The producing controller 
uses one connection for the produced tag and one connection for each consumer. The 
controller’s communication device uses one connection for each consumer.

As you increase the number of controllers that can consume a produced tag, you also 
reduce the number of connections the controller and communication device have 
available for other operations, such as communication and I/O.

Consumed Each consumed tag requires one connection for the controller that is consuming the 
tag. The controller’s communication device uses one connection for each consumer.

Device Supported Connections

ControlLogix controller 250

• 1756-ENBT module

• 1756-EWEB module

128

• 1756-CNB module

• 1756-CNBR module

64 

48 is the recommended maximum.
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Send and Receive 
Messages

Messages transfer data to other devices, such as other controllers or 
operator interfaces. Some messages use unscheduled connections to 
send or receive data. These connected messages can leave the 
connection open (cache) or close the connection when the message is 
done transmitting. Each message uses one connection, regardless of 
how many devices are in the message path. To conserve connections, 
configure one message to read from or write to multiple devices.

Message Types

Each message uses one connection, regardless of how many devices 
are in the message path. You can programmatically change the target 
of a MSG instruction to optimize message transfer time.

Determine Whether to Cache Message Connections

When you configure a MSG instruction, you can choose whether or 
not to cache the connection.

Caching Message Connections

Message Type Communication 
Method

Connected 
Message

Message Can 
Be Cached

CIP data table read or write N/A Yes Yes

PLC-2, PLC-3, PLC-5, or SLC
(all types)

CIP No No

CIP with Source ID No No

DH+ Yes Yes

CIP generic N/A Optional (1)

(1) You can connect CIP generic messages. However, for most applications we recommend you leave CIP generic 
messages unconnected.

Yes(2)

(2) Consider caching only if the target module requires a connection.

Block-transfer read or write N/A Yes Yes

Message 
Execution

Function

Repeatedly Cache the connection.

This keeps the connection open and optimizes execution time. Opening 
a connection each time the message executes increases execution 
time.

Infrequently Do not cache the connection.

This closes the connection upon completion of the message, which 
frees up that connection for other uses.
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Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers General Instructions Reference Manual, 
publication 1756-RM003

• Logix5000 Controllers Common Procedures Programming 
Manual, publication 1756-PM001

Calculate Connection Use The total connection requirements of a ControlLogix system include 
both local and remote connections.

Local Connections

Local Connection Type Device 
Quantity

Connections 
per Device

Total 
Connections

Local I/O module (always a direct connection) 1

1756-M16SE, 1756-M08SE, 1756-M02AE servo module 3

1756-CNB, 1756-CNBR ControlNet communication module 0

1756-ENBT EtherNet/IP communication module 0

1756-EWEB EtherNet/IP web server module 0

1756-DNET DeviceNet communication module 2

1756-DHRIO DH+/Universal remote I/O communication module 1

Total
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The number of connections the module itself supports determines 
how many remote connections the controller can access through that 
module.

Remote Connections

Remote Connection Type Device 
Quantity

Connections 
per Device

Total 
Connections

Remote ControlNet communication module

I/O configured as direct connection (none)

I/O configured as rack-optimized connection

0 or

1

Remote I/O module over a ControlNet network (direct connection) 1

Remote EtherNet/IP communication module

I/O configured as direct connection (none)

I/O configured as rack-optimized connection

0 or

1

Remote I/O module over a EtherNet/IP network (direct connection) 1

Remote device over a DeviceNet network

(accounted for in rack-optimized connection for local 1756-DNB) 0

Other remote communication adapter 1

Produced tag

Each consumer

1

1

Consumed tag 1

Message (depending on type) 1

Block-transfer message 1

Total
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Connections Example

In this example system, the 1756 ControlLogix controller:

• controls local digital I/O modules in the same chassis.

• controls remote I/O devices on a DeviceNet network.

• sends and receives messages to and from a CompactLogix 
controller on an EtherNet/IP network.

• produces one tag that the 1794 FlexLogix controller consumes.

• is programmed via RSLogix 5000 programming software.

The ControlLogix controller in this example uses these connections:

Example Connection Types

ControlLogix Controller 
with 1756-ENBT and 
1756-DNB Modules

1769-ADN Adapter with Compact I/O Modules
Redistation

Series 9000 
Photoeye

DeviceNet Network

EtherNet/IP Network

Workstation 

1769-L35E CompactLogix 
with 1769-SDN Module

FlexLogix with 1788-DNBO Daughtercard

Connection Type Device 
Quantity

Connections 
per Device

Total 
Connections

Controller to local I/O modules 4 1 1

Controller to 1756-ENBT module 1 0 0

Controller to 1756-DNB module 1 2 2

Controller to RSLogix 5000 programming software 1 1 1

Message to CompactLogix controller 2 1 2

Produced tag

Consumed by FlexLogix controller

1

1

1

1

1

1

Total 8
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Chapter 5

Place, Configure, and Monitor I/O Modules

Introduction This chapter explains how to place, configure, and monitor I/O 
modules.

Select I/O Modules When selecting 1756 I/O modules, select:

• specialty I/O modules, when appropriate.

Some modules have field-side diagnostics, electronic fusing, or 
individually-isolated inputs/outputs.

• 1756 remote terminal blocks (RTBs) or 1492 wiring systems for 
the I/O modules.

• 1492 PanelConnect modules and cables to connect input 
modules to sensors.

Additional Resources

For additional information, consult the ControlLogix Selection Guide, 
publication 1756-SG001.

Topic Page

Select I/O Modules 53

Place Local I/O Modules 54

Configure I/O 55

Configure Distributed I/O on an EtherNet/IP Network 57

Configure Distributed I/O on a ControlNet Network 58

Configure Distributed I/O on a DeviceNet Network 59

Address I/O Data 60

Add 1756 I/O at Runtime 61

Determine When Data Is Updated 63

Reconfigure an I/O Module 64
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Place Local I/O Modules Your choice of 1756 chassis determines how many local I/O modules 
you can use. You can fill your chassis’ slots with any combination of 
controllers, communication modules, and I/O modules.

Available Chassis Slots

For empty slots, use the 1756-N2 slot-filler module.

The ControlLogix controller also supports distributed (remote) I/O via 
these networks:

• EtherNet/IP

• ControlNet

• DeviceNet

• Universal remote I/O

Additional Resources

For additional information, consult these publications:

• ControlLogix Digital I/O Modules User Manual, publication 
1756-UM058

• ControlLogix Analog I/O Modules User Manual, publication 
1756-UM009

Chassis Available Slots

1756-A4 4

1756-A7 7

1756-A10 10

1756-A13 13

1756-A17 17
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Configure I/O To communicate with an I/O module in your system, add the module 
to the I/O Configuration folder of the controller in RSLogix 5000 
programming software.

Addition of I/O Modules

When you add a module, you also define a specific configuration for 
the module. While the configuration options vary from module to 
module, there are some common options that you typically configure.

Configuration Options

Add I/O modules to the
1756 backplane.

Configuration Option Description

Requested Packet 
Interval (RPI)

The RPI specifies the period at which data updates over a connection. For example, an input module sends data 
to a controller at the RPI that you assign to the module.

• Typically, you configure an RPI in milliseconds (ms). The range is 0.2...750 ms.

• If a ControlNet network connects the devices, the RPI reserves a slot in the stream of data flowing across 
the ControlNet network. The timing of this slot may not coincide with the exact value of the RPI, but the 
control system guarantees that the data transfers at least as often as the RPI.

Change of State (COS) Digital I/O modules use COS to determine when to send data to the controller. If a COS does not occur within 
the RPI, the module multicasts data at the rate specified by the RPI.

Because the RPI and COS functions are asynchronous to the logic scan, it is possible for an input to change 
state during program scan execution. If this is a concern, buffer input data so your logic has a stable copy of 
data during its scan. Use the Synchronous Copy (CPS) instruction to copy the input data from your input tags to 
another structure and use the data from that structure.

Communication Format Many I/O modules support different formats. The communication format that you choose also determines:

• data structure of tags.

• connections.

• network usage.

• ownership.

• whether the module returns diagnostic information.

Electronic Keying When you configure a module, you specify the slot number for the module. However, it is possible to purposely 
or accidentally place a different module in that slot. Electronic keying lets you protect your system against the 
accidental placement of the wrong module in a slot. The chosen keying option determines how closely any 
module in a slot must match the configuration for that slot before the controller opens a connection to the 
module. Keying options differ depending on your application needs.
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I/O Connections

A Logix5000 system uses connections to transmit I/O data.

Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers Common Procedures Programming 
Manual, publication 1756-PM001

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

Connection Type Description

Direct A direct connection is a real-time, data-transfer link between the controller and an I/O module. The controller 
maintains and monitors the connection between the controller and the I/O module. Any break in the connection, 
such as a module fault or the removal of a module while under power, causes the controller to set fault status bits in 
the data area associated with the module.

Typically, analog I/O modules, diagnostic I/O modules, and specialty modules require direct connections.

Rack-optimized For digital I/O modules, you can select rack-optimized communication. A rack-optimized connection consolidates 
connection usage between the controller and all of the digital I/O modules on a rack or DIN rail. Rather than having 
individual, direct connections for each I/O module, there is one connection for the entire rack or DIN rail.
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Configure Distributed I/O on 
an EtherNet/IP Network

To communicate with distributed I/O modules over an EtherNet/IP 
network, add an EtherNet/IP adapter and I/O modules to the I/O 
Configuration folder of the controller.

Within the I/O Configuration folder, organize the modules into a 
hierarchy of tree/branch and parent/child.

Configuring I/O on an EtherNet/IP Network

Additional Resources

For additional information, consult EtherNet/IP Communication 
Modules in Logix5000 Control Systems User Manual, publication 
ENET-UM001.

1768-ENBT 
Module

Device

1. Add the remote adapter for the distributed 
I/O chassis or DIN rail.

2. Add the distributed I/O modules.

…you build the I/O configuration in this order.

For a typical distributed I/O network…

Controller I/O
Module

Remote
Adapter
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Configure Distributed I/O on 
a ControlNet Network

To communicate with the I/O modules over a ControlNet network, 
add a ControlNet bridge, ControlNet adapter, and I/O modules to the 
I/O Configuration folder of the controller. 

Within the I/O Configuration folder, organize the modules into a 
hierarchy of tree/branch and parent/child.

Configuring I/O on a ControlNet Network

Additional Resources

For additional information, consult ControlNet Modules in Logix5000 
Control Systems User Manual, publication CNET-UM001.

Local 
Communication 

Module

Device

…you build the I/O configuration in this order

For a typical distributed I/O network…

Controller I/O
Module

Remote
Adapter

1.Add the local communication module
(bridge).

2.Add the remote adapter for the
distributed I/O chassis or DIN rail.

3.Add the I/O module.
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Configure Distributed I/O on 
a DeviceNet Network

To communicate with the I/O modules over a DeviceNet network, 
add the DeviceNet bridge to the I/O Configuration folder of the 
controller. You define a scanlist within the DeviceNet scanner to 
communicate data between devices and the controller.

Configuring Distributed I/O on a DeviceNet Network

Additional Resources

For additional information, consult DeviceNet Communication 
Modules in Logix5000 Control Systems User Manual, publication 
DNET-UM004.

…you build the I/O configuration in this order

For a typical distributed I/O network…

Device Device Device Device

Single Network

DeviceScannerController

Device

Linking 
Device

Controller Linking 
Device

Several Smaller Distributed Networks (subnets)

Add the local communication module (bridge).

Device Device Device Device Device
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Address I/O Data I/O information is presented as a set of tags.

• Each tag uses a structure of data. The structure depends on the 
specific features of the I/O module.

• The name of the tags is based on the location of the I/O module 
in the system.

An I/O address follows this format.

Location :Slot :Type .Member .SubMember .Bit

= Optional

Where Definition

Location Network location

LOCAL = same chassis or DIN rail as the controller

ADAPTER_NAME = identifies remote communication adapter or bridge module

Slot Slot number of I/O module in its chassis or DIN rail

Type Type of data

I = input

O = output

C = configuration

S = status

Member Specific data from the I/O module; depends on what type of data the module can store.

• For a digital module, a Data member usually stores the input or output bit values.

• For an analog module, a Channel member (CH#) usually stores the data for a channel.

SubMember Specific data related to a Member.

Bit Specific point on a digital I/O module; depends on the size of the I/O module (0...31 for a 32-point module)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 851 of 3168



Publication 1756-UM001G-EN-P - January 2007

Place, Configure, and Monitor I/O Modules        61

Add 1756 I/O at Runtime With RSLogix 5000 programming software, version 16, you:

• can only add 1756 I/O modules to the Controller Organizer at 
runtime.

• can remotely add the 1756 I/O modules to the local chassis via 
the unscheduled portion of a ControlNet network.

• can remotely add the 1756 I/O modules to the local chassis via 
the unscheduled portion of an EtherNet/IP network.

ControlNet I/O Considerations

When you add ControlNet I/O at runtime:

• remember that the ControlNet I/O modules you add can be 
added to existing rack-optimized connections or added as direct 
connections.

You cannot create new rack-optimized connections when 
adding ControlNet I/O modules at runtime.

• disable the Change of State (COS) feature on digital input 
modules because it can cause inputs to be sent more quickly 
than the RPI.

• dedicate one ControlNet network to I/O communication only. 
On the dedicated I/O network, make sure there is:

– no HMI traffic.

– no MSG traffic.

– no programming workstations.

• RPIs faster than 25 ms for unscheduled modules will overload 
the 1756-CNB or 1756-CNBR communication module, so:

– use a NUT if 10 ms or more.

– keep the SMAX and UMAX values as small as possible.

• you can add I/O modules until you reach:

– 75% utilization of the 1756-CNB or 1756-CNBR 
communication module.

– a utilization increase of 1...4% for each I/O module you add, 
depending on the RPI.

– 48 connections on the 1756-CNB or 1756-CNBR 
communication module.

– < 350,000 bytes as the remaining unscheduled bandwidth on 
the ControlNet network.
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EtherNet/IP I/O Considerations 

When you add EtherNet/IP I/O at runtime:

• the EtherNet/IP I/O modules you add at runtime use can be:

– added to existing rack-optimized connections.

– added to new rack-optimized connections.

– added as direct connections.

You can create new rack-optimized connections when adding 
EtherNet/IP I/O modules at runtime.

• you can add I/O modules until you reach the limits of the 
communication module.

Additional Resources

For additional information, consult the EtherNet/IP Performance 
Application Guide, publication ENET-AP001.

Module Type Pulses per 
Second, Max

TCP 
Connections, 
Max

CIP 
Connected 
Messages, 
Max

Connected 
Bridged 
Messages, 
Max

Connected 
End Node 
Messages, 
Max

Unconnected 
Messages, 
Max

1756-ENBT 4500
64

128
128 32

256

1756-ENET, 
Series B

810 160 64
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Determine When Data Is 
Updated

ControlLogix controllers update date asynchronously with the 
execution of logic. Use this flowchart to determine when a producer, 
such as a controller, input module, or bridge module, will send data.

Overview - Updating Data

Input or Output Data?

Input

Output

COS for Any Point on the 
Module?

Data is sent to the backplane at the 
RPI. 

Remote or Local?

Analog
No

Yes

Data is sent to the backplane at the RPI 
and at the end of every task.

Data is sent to the backplane at the RPI 
and at the change of a specified point.

Data is sent to the backplane at 
the RTS and RPI.

Data is sent to the backplane 
at the RTS.

Analog or Digital?

Analog

Digital

Local

Remote

Digital

• Over a ControlNet network, remote data is sent at the actual packet 
interval.

• Over an EtherNet/IP network, remote data is usually sent close to 
the RPI.

Yes

No
RTS ≤ RPI?

Analog or Digital?
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Reconfigure an I/O Module If an I/O module supports reconfiguration, you can reconfigure the 
module via:

• RSLogix 5000 programming software.

• a MSG instruction in program logic.   

Reconfigure a Module via RSLogix 5000 Programming Software

To reconfigure a module, perform this procedure.

1. In RSLogix 5000 programming software, right-click a module in 
the I/O Configuration tree and select Properties.

The Module Properties dialog appears.

2. Reconfigure the I/O module.

3. Click OK.

WARNING Use care when changing the configuration of an I/O module. 
You could inadvertently cause the I/O module to operate 
incorrectly.
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Reconfigure an I/O Module via a MSG Instruction

Use a MSG instruction of type Module Reconfigure to send new 
configuration information to an I/O module. During the 
reconfiguration:

• input modules continue to send input data to the controller.

• output modules continue to control their output devices.

To reconfigure an I/O module, perform this procedure.

1. Set the required member of the configuration tag of the module 
to the new value.

2. Send a Module Reconfigure message to the module..

EXAMPLE Reconfigure an I/O module

When reconfigure[5] is on, the MOV instruction sets the high alarm to 60 for the local module in slot 4. The Module 
Reconfigure message then sends the new alarm value to the module. The ONS instruction prevents the rung from 
sending multiple messages to the module while the reconfigure[5] is on.
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Notes:
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Chapter 6

Develop Applications

Introduction This chapter explains how to develop applications.

Additional Resources

For additional general information, consult these publications:

• Logix5000 Controllers Common Procedures Programming 
Manual, publication 1756-PM001.

• Logix5000 Controllers Design Considerations Reference Manual, 
publication 1756-RM094

Manage Tasks A Logix5000 controller lets you use multiple tasks to schedule and 
prioritize the execution of your programs based on specific criteria. 
This multitasking allocates the controller’s processing time among the 
different operations in your application.

• The controller executes only one task at a time.

• One task can interrupt another execution and take control.

• In any given task, only one program executes at a time.

Topic Page

Manage Tasks 67

DevelopPrograms 68

Organize Tags 72

Select a Programming Language 73

Monitor Controller Status 75

Monitor Connections 76

Select a System Overhead Percentage 79

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 858 of 3168



Publication 1756-UM001G-EN-P - January 2007

68        Develop Applications

DevelopPrograms The controller operating system is a preemptive multitasking system 
that is IEC 1131-3 compliant. This environment provides:

• tasks to configure controller execution.

• programs to group data and logic.

• routines to encapsulate executable code written in a single 
programming language.

Program Development Overview

Control Application

Controller Fault Handler

Task 8

Task 1
Configuration

Status

Watchdog
Program 32

Program 1

Main Routine

Fault Routine

Program (local) 
Tags

Other Routines

Controller (global) Tags I/O Data System-shared Data
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Define Tasks

A task provides scheduling and priority information for a set of one or 
more programs. You can configure tasks as continuous, periodic, or 
event. 

Types of ControlLogix Controller Tasks

The ControlLogix controller supports up to 32 tasks, only one of 
which can be continuous.

A task can have up to 100 separate programs, each with its own 
executable routines and program-scoped tags. Once a task is triggered 
(activated), all the programs assigned to the task execute in the order 
in which they are grouped. Programs can only appear once in the 
Controller Organizer and cannot be shared by multiple tasks.

Specify Task Priorities

Each task in the controller has a priority level. The operating system 
uses the priority level to determine which task to execute when 
multiple tasks are triggered. You can configure periodic tasks to 
execute from the lowest priority of 15 up to the highest priority of 1. A 
higher priority task will interrupt any lower priority task. The 
continuous task has the lowest priority and is always interrupted by a 
periodic or event task.

Task Execution Task Type Description

All of the time Continuous The continuous task runs in the background. Any CPU time not allocated to other operations (such as 
motion, communication, and other tasks) is used to execute the programs in the continuous task.

• The continuous task runs constantly. When the continuous task completes a full scan, it restarts 
immediately. 

• A project does not require a continuous task. If used, there can be only one continuous task. 

• At a set interval, 
such as every 
100 ms 

• Multiple times 
within the scan 
of your other 
logic 

Periodic A periodic task performs a function at a specific interval.

• Whenever the time for the periodic task expires, the task interrupts any lower priority tasks, 
executes once, and then returns control to where the previous task left off.

• You can configure the time period from 0.1...2000 μs. The default is 
10 ms. It is also controller and configuration dependent.

• The performance of a periodic task depends on the type of Logix5000 controller and on the logic in 
the task. 

Immediately when 
an event occurs

Event An event task performs a function only when a specific event (trigger) occurs. The trigger for the event 
task can be:

• a consumed tag trigger.

• an EVENT instruction.

• an axis trigger.

• a motion event trigger.
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Define Programs

Each program contains program tags, a main executable routine, other 
routines, and an optional fault routine. Each task can schedule as 
many as 100 programs.

The scheduled programs within a task execute to completion from 
first to last. Programs that aren’t attached to any task show up as 
unscheduled programs. You must specify (schedule) a program within 
a task before the controller can scan the program.

Unscheduled programs within a task are downloaded to the controller 
with the entire project. The controller verifies unscheduled programs 
but does not execute them.

Define Routines

A routine is a set of logic instructions in a single programming 
language, such as Ladder Diagram. Routines provide the executable 
code for the project in a controller. A routine is similar to a program 
file or subroutine in a PLC or SLC processor.

Each program has a main routine. This is the first routine to execute 
when the controller triggers the associated task and calls the 
associated program. Use logic, such as the Jump to Subroutine (JSR) 
instruction, to call other routines.

You can also specify an optional program fault routine. The controller 
executes this routine if it encounters an instruction-execution fault 
within any of the routines in the associated program.
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Sample Controller Projects

RSLogix 5000 Enterprise programming software includes sample 
projects that you can copy and then modify to fit your application. 

To obtain a list of sample projects, perform this procedure.

1. In RSlogix 5000 programming software, from the Help menu, 
choose Vendor Sample Projects.

2. Scroll down to select the appropriate set of sample projects.

Additional Resources

For more information, consult Logix5000 Controllers Design 
Considerations Reference Manual, publication 1756-RM094.
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Organize Tags With a Logix5000 controller, you use a tag (alphanumeric name) to 
address data (variables). In Logix5000 controllers, there is no fixed, 
numeric format. The tag name itself identifies the data. This lets you:

• organize your data to mirror your machinery.

• document your application as you develop it.

Tag Organization Overview

When you create a tag, you assign these properties to the tag:

• tag type

• data type

• scope

Digital I/O Device

Analog I/O Device

Integer Value

Storage Bit

Counter

Timer
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Select a Programming 
Language

The ControlLogix controller supports these programming languages, 
both online and offline.

Logix5000 Programming Languages

Add-On Instructions

With version 16 of RSLogix 5000 programming software, you can 
design and configure sets of commonly used instructions to increase 
project consistency. Similar to the built-in instructions contained in 
Logix5000 controllers, these instructions you create are called Add-On 
Instructions. Add-On Instructions reuse common control algorithms. 
With them, you can:

• ease maintenance by animating logic for a single instance.

• protect intellectual property with locking instructions.

• reduce documentation development time.

You can use Add-On Instructions across multiple projects. You can 
define your instructions, obtain them from somebody else, or copy 
them from another project.

Required Language Programs

Ladder diagram (LD) Continuous or parallel execution of multiple operations (not sequenced)

Boolean or bit-based operations

Complex logical operations

Message and communication processing

Machine interlocking

Operations that service or maintenance personnel may have to interpret in order to 
troubleshoot the machine or process

Function block diagram (FBD) Continuous process and drive control

Loop control

Calculations in circuit flow

Sequential function chart (SFC) High-level management of multiple operations

Repetitive sequence of operations

Batch process

Motion control using structured text

State machine operations

Structured text (ST) Complex mathematical operations

Specialized array or table loop processing

ASCII string handling or protocol processing
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Once defined in a project, Add-On Instructions behave similarly to the 
built-in instructions in Logix5000 controllers. They appear on the 
instruction tool bar for easy access, as do internal RSLogix 5000 
software instructions. 

Save Time

With Add-On Instructions, you can combine your most commonly 
used logic into sets of reusable instructions. You save time when you 
create instructions for your projects and then share them with others. 
Add-On Instructions increase project consistency since commonly 
used algorithms all work in the same manner, regardless of who 
implements the project.

Use Standard Editors

You create Add-On Instructions by using one of three RSLogix 5000 
software programming editors.

• Standard Ladder

• Function Block Diagram

• Structured Text

Once you have created instructions, you can use them in any RSLogix 
5000 editor. 

Export Add-On Instructions

You can export Add-On Instructions to other projects as well as copy 
and paste them from one project to another. Give each instruction a 
unique name so that you don’t accidentally overwrite another 
instruction of the same name. 

Use Context Views

Context views let you visualize an instruction’s logic for a specific 
instant, simplifying online troubleshooting of your Add-On 
Instructions. Each instruction contains a revision, a change history, 
and an auto-generated help page.

Create Custom Help

When you create an instruction, you enter information for the 
description fields in software dialogs, information that becomes what 
is known as Custom Help. Custom Help makes it easier for users to 
get the help they need when implementing the instructions.
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Apply Source Protection

As the creator of Add-On Instructions, you can limit users of your 
instructions to read-only access, or you can bar access to the internal 
logic or local parameters used by the instructions. This source 
protection lets you prevent unwanted changes to your instructions 
and protects your intellectual property.

Additional Resources

For additional information, consult the Logix5000 Controllers 
Execution Time and Memory Use Reference Manual, publication 
1756-RM087.

Monitor Controller Status The ControlLogix controller uses Get System Value (GSV) and Set 
System Value (SSV) instructions to get and set (change) controller 
data. The controller stores system data in objects. There is no status 
file, as in the PLC-5 processor. 

The GSV instruction retrieves the specified information and places it 
in the destination. The SSV instruction sets the specified attribute with 
data from the source.

When you enter a GSV/SSV instruction, the programming software 
displays the valid object classes, object names, and attribute names for 
each instruction. For the GSV instruction, you can get values for all the 
available attributes. For the SSV instruction, the software displays only 
those attributes you are allowed to set.

Some object types appear repeatedly, so you may have to specify the 
object name. For example, there can be several tasks in your 
application. Each task has its own TASK object that you access by the 
task name.

You can access these object classes:

• AXIS

• CONTROLLER

• CONTROLLERDEVICE

• CST

• DF1

• FAULTLOG

• MESSAGE

• MODULE

• MOTIONGROUP

• PROGRAM

• ROUTINE

• SERIALPORT

• TASK

• WALLCLOCKTIME
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Additional Resources

For additional information, consult the Logix5000 Controllers General 
Instructions Reference Manual, publication 1756-RM003.

Monitor Connections If communication with a device in the I/O configuration of the 
controller does not occur for 100 ms or 4 times the RPI, whichever is 
less, the communication times out and the controller produces these 
warnings.

• The I/O LED on the front of the controller flashes green.

• A  shows over the I/O configuration folder and over the 
devices that have timed out.

• A module fault code is produced, which you can access via:

– the Module Properties dialog.

– a GSV instruction.

Determine if Communication Has Timed Out with Any Device

If communication times out with at least one device (module) in the 
I/O configuration of the controller, the I/O LED on the front of the 
controller flashes green.

• The GSV instruction gets the status of the I/O LED and stores it 
in the I_O_LED tag.

• If I_O_LED equal 2, the controller has lost communication with 
at least one device.

where:

I_O_LED is a DINT tag that stores the status of the I/O LED on 
the front of the controller.

!

Get System Value
CIP Object Class MODULE
CIP Object Name  
Attribute Name LedStatus
Dest I_O_LED
 

GSV
Equal
Source A I_O_LED
 
Source B 2
  

EQU
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Determine if Communication Has Timed Out with a Specific 
I/O Module

If communication times out with a device (module) in the I/O 
configuration of the controller, the controller produces a fault code for 
the module.

• The GSV instruction gets the fault code for Io_Module and stores 
it in the Module_Status tag.

• If Module_Status is any value other than 4, the controller is not 
communicating with the module.
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Interrupt the Execution of Logic and Execute the Fault Handler

To interrupt the execution of logic and execute the fault handler, 
perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming 
software, right-click the module and select Properties.

The Module Properties dialog appears.

2. Click the Connection tab.

3. Select the Major Fault If Connection Fails While in Run Mode 
check box.

4. Develop a routine for the Controller Fault Handler.
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Select a System 
Overhead Percentage

The Controller Properties dialog lets you specify a percentage for the 
system overhead, or time slice. The system overhead time slice 
specifies the percentage of controller time, excluding the time for 
periodic and event tasks, devoted to communication and background 
functions.

To select a system overhead percentage slice, perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming 
software, right-click the controller and select Properties.

The Controller Properties dialog appears.

2. Click the Advanced tab.

3. Specify the system overhead settings.

System overhead functions include:

• communication with programming and HMI devices (such as 
RSLogix 5000 programming software).

• responding to messages.

• transmission of messages.
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4. Click OK.

The controller performs system overhead functions for up to 1 ms at a 
time. If the controller completes the overhead functions in less than 
1 ms, it resumes the continuous task.

As the system overhead percentage increases, time allocated to 
executing the continuous task decreases. If there is no communication 
for the controller to manage, the controller uses the communication 
time to execute the continuous task. While increasing the system 
overhead percentage does increase communication performance, it 
also increases the amount of time it takes to execute a continuous 
task, increasing overall scan time.

At a time slice of 10%, system overhead interrupts the continuous task 
every 9 ms (of continuous task time).

Ratio between the Continuous Task and System Overhead Functions

Time Slice Continuous Task Length Max Overhead Function Time

10% 9 ms 1 ms

20% 4 ms 1 ms

33% 2 ms 1 ms

50% 1 ms 1 ms

Legend:

Task executes.

Task is interrupted (suspended).

Periodic

1 ms 1 ms

System Overhead

9 ms 9 ms

Continuous Task

0 5 10 15 20 25

Elapsed Time (ms)
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The interruption of a periodic task increases the elapsed time (clock 
time) between the execution of system overhead functions.

If you use the default time slice of 20%, the system overhead 
interrupts the continuous task every 4 ms.

If you increase the time slice to 50%, the system overhead interrupts 
the continuous task every millisecond.

If the controller only contains periodic tasks, the system overhead 
time slice value has no effect. System overhead runs whenever a 
periodic task is not running.

1 ms 1 ms 1 ms 1 ms 1 ms

Periodic Task

1 ms 1 ms

System Overhead

9 ms of Continuous Task Time 9 ms of Continuous Task Time

Continuous Task

0 5 10 15 20 25

Elapsed Time (ms)

1 ms 1 ms 1 ms 1 ms 1 ms

System Overhead

4 ms 4 ms 4 ms 4 ms 4 ms

Continuous Task

5 10 15 20 25

Elapsed Time (ms)

1 ms

System Overhead

1 ms

Continuous Task

5 10 15 20 25

Elapsed Time (ms)

Periodic Task

System Overhead

5 10 15 20 25

Continuous Task

Elapsed Time (ms)
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Notes:
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Chapter7

Configure PhaseManager

Introduction This chapter explains how to configure PhaseManager.

Within RSLogix 5000 programming software, PhaseManager provides a 
state model for your equipment.

Additional Resources

For more information consult, PhaseManager User Manual, 
publication LOGIX-UM001.

PhaseManager Overview PhaseManager lets you add equipment phases to your controller. An 
equipment phase helps you lay out your code in sections that are 
easier to write, find, follow, and change.

PhaseManager Terms

Topic Page

PhaseManager Overview 83

State Model Overview 85

Compare PhaseManager to Other State Models 87

Minimum System Requirements 88

Equipment Phase Instructions 88

Term Description

Equipment phase • As with a program, an equipment phase is run in a task and is given a set of routines and tags.

• Unlike a program, an equipment phase runs by a state model and lets you do one activity.

State model • A state model divides the operating cycle of your equipment into a series of states. Each state is an instant in the 
operation of the equipment, the actions, or conditions of the equipment at a given time.

• The state model of an equipment phase resembles that of the S88 and PackML state models.

State machine An equipment phase includes an embedded state machine that:

• calls the main routine (state routine) for an acting state.

• manages the transitions between states with minimal coding.

• makes sure that the equipment goes from state to state along an allowable path.

PHASE tag When you add an equipment phase, RSLogix 5000 programming software makes a tag for the equipment phase. The 
tag uses the PHASE data type.
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PhaseManager Overview

MainTask

Tasks

Water Feed

Other code controls the specific actions of your equipment.

My Equipment Program

Mix Phase

MainProgram

Controller Tags

Controller

Add Water Phase

A PHASE tag gives you the status of an equipment phase.

An equipment phase directs one activity of your equipment.

A state model divides the activity into a series of states.

How to add 
water

Running State Routine

Drain Phase

Space Parts Phase

Conveyor Enable Axes

Equipment phase instructions control the transitions between states and 
handle faults.

PSC POVR PCLF PRNP PATT

PCMD PFL PXRQ PPD PDET

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 875 of 3168



Publication 1756-UM001G-EN-P - January 2007

Configure PhaseManager        85

State Model Overview A state model defines what your equipment does under different 
conditions, such as run, hold, and stop. 

PhaseManager States

PhaseManager State Transitions

With a state model, you define the behavior of your equipment.

PhaseManager State Models

State Description

Acting Does something or several things for a certain time or until certain conditions 
are met. An acting state runs once or repeatedly.

Waiting Shows that certain conditions are met and the equipment is waiting for the 
signal to go to the next state.

Holding

Hold

Idle
Start

Running
Hold

Held

Restarting
Restart

Stop

Stopping
Abort

Aborting

Stopped Aborted

Abort

Resetting

Complete

Reset

Reset

Your equipment can go from any state in 
the box to the stopping or aborting state.

Acting

Waiting

Acting states represent the things your 
equipment does at a given time.

Waiting states represent the condition of your 
equipment when it is between acting states.

State Question to be asked

Stopped What happens when you turn on power?

Resetting How does the equipment get ready to run?

Idle How do you tell that the equipment is ready to run?

Running What does the equipment do to make product?

Holding How does the equipment temporarily stop making product without making 
scrap?

Held How do you tell if the equipment is safely holding?

Restarting How does the equipment resume production after holding?

Complete How do you tell when the equipment is done with what it had to do?

Stopping What happens during a normal shutdown?

Aborting How does the equipment shut down if a fault or failure occurs?

Aborted How do you tell if the equipment is safely shut down?
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How Equipment Changes States

The state model’s arrows show the states through which your 
equipment progresses.

• Each arrow is called a transition.

• A state model lets the equipment make only certain transitions. 
This restriction standardizes the equipment’s behavior so that 
other equipment using the same model will behave the same 
way.

PhaseManager Transition Commands

Type of Transition Description

Command A command tells the equipment to do something. For example, the operator pushes the start button to 
begin production and the stop button to halt production.

PhaseManager uses these commands:

Reset Stop Restart

Start Hold Abort

Done Equipment goes to a waiting state when it is finished with what it is doing. You do not give the 
equipment a command. Instead, you set up your code to signal when the equipment is finished.

Fault A fault tells you that something out of the ordinary has happened. You set up your code to look for 
faults and take action if it finds any. If you want to shut down your equipment as quickly as possible 
when it detects a fault, set up your code to look for that fault and give the abort command if it finds it.

Holding

Hold

Idle
Start

Running
Hold

Held

Restarting
Restart

Stop

Stopping
Abort

Aborting

Stopped Aborted

Abort

Resetting

Complete

Reset

Reset

= Transition

Command Done — No command. Use PSC instruction instead.

Fault (specific use of the abort 
command)

Your equipment can go from any state in 
the box to the stopping or aborting state.
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Manually Change States

With RSLogix 5000 programming software, you can manually change 
an equipment phase.

To manually change a PhaseManager state, perform this procedure. 

Compare PhaseManager to 
Other State Models

You can compare PhaseManager state models to other state models. 

Current Equipment Phase

1. Take ownership of the equipment phase.

2. Give a command.

S88 PackML PhaseManager

Idle Starting ⇒  Ready Resetting ⇒  Idle

Running ⇒  Complete Producing Running ⇒  Complete

Pausing ⇒  Paused Standby Subroutines or breakpoints

Holding ⇒  Held Holding ⇒  Held Holding ⇒  Held

Restarting None Restarting

Stopping ⇒  Stopped Stopping ⇒  Stopped Stopping ⇒  Stopped

Aborting ⇒  Aborted Aborting ⇒  Aborted Aborting ⇒  Aborted
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Minimum System 
Requirements

To develop PhaseManager programs, you need:

• a ControlLogix controller, firmware revision 16.0 or later.

• a communication path to the controller.

• RSLogix 5000 software, version 16.0 or later.

To enable PhaseManager support, you need the full or professional 
editions of RSLogix 5000 programming software or RSLogix 5000 with 
PhaseManager software (9324-RLDPMENE).

Equipment Phase 
Instructions

The controller supports several equipment-phase ladder diagram (LD) 
and structured text (ST) instructions.

PhaseManager Instructions

Instruction Instruction Function

PSC Signal a phase that the state routine is complete and to 
proceed to the next state.

PCMD Change the state or substate of a phase.

PFL Signal a failure for a phase.

PCLF Clear the failure code of a phase.

PXRQ Initiate communication with RSBizWare Batch software.

PRNP Clear the NewInputParameters bit of a phase.

PPD Set up breakpoints within the logic of a phase.

PATT Take ownership of a phase to either:
• prevent another program or RSBizWare Batch software 

from commanding a phase.
• make sure another program or RSBizWare Batch software 

does not already own a phase.

PDET Relinquish ownership of a phase.

POVR Override a command.
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Chapter 8

Develop Motion Applications

Introduction This chapter explains how to configure a motion control program.

Overview of Motion Control Configuration

Topic Page

Make the Controller the CST Master 90

Add the Motion Modules 91

Add SERCOS Interface Drives 93

Set Up Each SERCOS Interface Module 95

Add the Motion Group 97

Add Your Axes 100

Set Up Each Axis 101

Check the Wiring of Each Drive 104

Tune Each Axis 106

Obtain Axis Information 108

Program Motion Control 109

RSLogix 5000  Programming 
Software ControlLogix Controller

1756 Analog Motion Module

Axis 
Configuration

Integrated 
Motion 

Programming

Program Execution

Motion Planner
Position Velocity

Drive

Motor
Feedback

Position Velocity

Position Velocity
Motor
Feedback

Drive

Position Velocity
Motor
Feedback

SERCOS Interface Drive

1756 SERCOS Interface Module
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Make the Controller the 
CST Master

You must make one module in the chassis the master clock for motion 
control. This module is called the coordinated system time (CST) 
master. Motion modules set their clocks to the master. 

In most cases, make the controller the CST master.

To make the controller the CST master, perform this procedure.

1. In RSLogix 5000 programming software, right-click the controller 
and select Properties.

The Controller Properties dialog appears.

2. Click the Date/Time tab.

3. Select the Make this controller the Coordinated System Time 
master check box.

4. Click OK.

Multiple Controllers in the Chassis

If you have more than one controller in the chassis, designate one 
controller as the CST master. You cannot have more than one CST 
master for the chassis.
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Add the Motion Modules Each ControlLogix controller controls up to 16 motion modules.

Required Motion Modules

 To add motion modules, perform this procedure.

1. In the Controller Organizer of RSLogix 5000 programming 
software, right-click your module and select New Module.

The Select Module dialog appears.

2. Double-click Motion.

3. Select the motion module you want to add.

IMPORTANT For your motion modules, use the firmware revision that 
matches that of your controller. See the release notes for your 
controller’s firmware revision.

Used with Equipment Feedback Type Required Motion Module

Rockwell Automation 
SERCOS interface drives

 ⇒  ⇒  ⇒  ⇒ 1756-M03SE (3 axes)

1756-M08SE (8 axes)

1756-M16SE (16 axes)

1756-L60M03SE (3 axes)

Analog command signal Quadrature feedback 1756-M02AE

LDT feedback 1756-HYD02

SSI feedback 1756-M02AS

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 882 of 3168



Publication 1756-UM001G-EN-P - January 2007

92        Develop Motion Applications

4. Click OK.

The New Module dialog appears.

5. In the Name box, type the name of the new module

6. In the Slot box, enter the slot the new module will occupy.

7. Leave Open Module Properties unchecked.

8. Click OK.

Additional Information

For additional information, consult these publications:

• Motion Analyzer Selection Guide, publication PST-SG003

• ControlLogix Selection Guide, publication 1756-SG001
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Add SERCOS Interface 
Drives

With the addition of SERCOS interface modules to a controller’s I/O 
configuration, you can use RSLogix 5000 programming software to set 
up the modules.

To add SERCOS interface modules, perform this procedure.

1. In the I/O configuration tree in RSLogix 5000 programming 
software, right-click the SERCOS network and select New 
Module.

The Select Module dialog appears.

2. Double-click Other.

3. Select your drive.

Choose from these SERCOS interface drives:

• 1394

• Kinetix 6000

• Ultra3000

• 8720MC

4. Click OK.
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The New Module dialog appears.

5. In the Name box, type the name of the new drive.

6. In the Node box, select the node number of the drive in the 
SERCOS ring.

7. Click OK.

Additional Resources

For additional information, consult these publications:

• Motion Analyzer Selection Guide, publication PST-SG003

• ControlLogix Selection Guide, publication 1756-SG001

• Logix5000 Motion Module User Manual, publication 1756-UM006
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Set Up Each SERCOS 
Interface Module

To set the data rate and cycle time for each SERCOS interface module 
in your project, perform this procedure.

1. In the I/O configuration tree in RSLogix 5000 programming 
software, right-click your module and select Properties.

The Module Properties dialog appears.

2. Click the SERCOS Interface tab.

3. From the Data Rate pull-down menu, choose Auto Detect.
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4. From the Cycle Time pull-down menu, choose the cycle time.

5. Click OK.

Baud Rate 
of Drive

Number of Drives 
on Ring

Type of Drive Cycle Time

4 MB 1 or 2 Kinetix 6000 0.5 ms

3 or 4 1 ms

5…8 2 ms

9…16 Not possible. You must 
have 2 motion modules.

1…4 Not Kinetix 6000 1 ms

5…8 2 ms

9…16 Not possible. You must 
have 2 motion modules.

8 MB 1…4 Kinetix 6000 0.5 ms

5…8 1 ms

9…16 2 ms

1…8 Not Kinetix 6000 1 ms

9…16 2 ms
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Add the Motion Group You can add a motion group to set up the motion planner.

To add a motion group to set up the motion planner, perform this 
procedure.

1. Choose your coarse update period.

2. In RSLogix 5000 programming software, right-click Motion 
Groups and select New Motion Group.

Motion Planner Part of the controller that takes care of position and velocity information for your axes

Coarse Update Period How often the motion planner runs. When the motion planner runs, it interrupts all other 
tasks regardless of their priority.

IMPORTANT Add only one motion group for the project. RSLogix 5000 software does not let you 
add more than one motion group.

Motion Planner

Scans of your code,
System overhead,

and so on 0 ms 10 ms 20 ms 30 ms 40 ms

In this example, the coarse update period = 10 ms. Every 10 ms the controller stops scanning your code 
and whatever else it is doing and runs the motion planner. 

IMPORTANT The coarse update period is the interval between updating 
your axes’ positions and scanning your code.

a. Set the coarse update period to 10 ms.

b. Leave at least half the controller’s time for the scanning of all 
your code.

c. Set the coarse update period to a multiple of the cycle time of 
the motion module.

Example: If the cycle time is 2 ms, set the coarse update 
period to 8 ms, 10 ms, 12 ms, and so on.
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The New Tag dialog appears.

3. In the Name box, enter the tag name.

4. From the Data Type pull-down menu, choose 
MOTION_GROUP.

5. Click OK.

The Motion Group Wizard dialog appears.

6. Click Next.
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The Motion Group Wizard Attributes dialog appears.

7. In the Coarse Update Period box, enter the intervals at which 
you want to run your motion planner.

8. Click Finish. 
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Add Your Axes To add an axis for each of your drives, perform this procedure.

1. Decide which data type to use.

2. In Motion Groups within RSLogix 5000 programming software, 
right-click My Motion Group and select New Axis and then the 
type of axis you want to add.

The New Tag dialog appears.

3. In the Name box, enter the name of your new axis.

4. Leave Open AXIS_SERVO_DRIVE Configuration unchecked.

5. Click OK.

Motion Module Data Type

• 1756-M03SE

• 1756-M08SE

• 1756-M16SE

• 1756-L60M03SE

AXIS_SERVO_DRIVE

1756-M08SEG AXIS_GENERIC_DRIVE

Analog
SERCOS Interface
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Set Up Each Axis To set up the axis of a SERCOS interface drive, perform this 
procedure.

1. In Motion Groups within RSLogix 5000 programming software, 
click motion_group, and then right-click an axis and select 
Properties.

The Axis Properties Dialog appears.

2. From the Module pull-down menu, choose the name that you 
gave to the drive for this axis.

3. Click the Units tab.

4. In the Position Units box, enter the units of measure, such as 
revolutions (revs), degrees, inches, or millimeters.
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5. Click the Drive/Motor tab.

6. From the Amplifier Catalog Number pull-down menu, choose 
the catalog number of your drive.

7. To select your motor’s catalog number, click Change Catalog.

8. Click the Conversion tab.

9. From the Positioning Mode pull-down menu, choose rotary or 
linear.

10. In the Conversion Constant box, type the number of drive 
counts per rotary or linear revolution.

11. For a rotary axis only, in the Position Unwind box, type the 
number of feedback counts needed to automatically unwind the 
axis.
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12. Click the Homing tab.

13. From the Sequence pull-down menu, choose one of these types 
of homing sequences:

• Immediate

• Switch

• Marker

• Switch-Marker

14. Within Active Home Sequence Group, in the Speed and Return 
Speed boxes, type the homing speeds.

15. Click OK.
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Check the Wiring of Each 
Drive

Use these tests to check a drive’s wiring.

To check the wiring of each drive, perform this procedure.

1. In Motion Groups within RSLogix 5000 programming software, 
click motion_group, and then right-click an axis and select 
Properties.

Test Function Notes

Test marker Verify that the encoder A, B, and Z 
channels are connected and phased 
properly for marker detection.

You must manually move the 
axis for this test.

Test feedback Verify the polarity of the feedback. You must manually move the 
axis for this test.

Test command 
and feedback

Verify the polarity of the drive.

ATTENTION These tests move the axis even with the controller in Remote 
Program mode.

• Before you do the tests, make sure no one is in the path of the 
axis.

• Do not change the polarity after you do the tests, or you may 
cause an axis-runaway condition.
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The Axis Properties Dialog appears.

2. Click the Hookup tab.

3. In the Test Increment box, type the number of revolutions you 
want the axis to turn during each test.

4. Click Test Marker to check the channels for proper connection 
and phasing.

5. Click Test Feedback to test the polarity of the feedback.

6. Click Test Command & Feedback to test the drive’s polarity.

7. Click OK.

Additional Resources

For additional information, consult the Logix5000 Motion Module User 
Manual, publication 1756-UM006.
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Tune Each Axis You need to tune each axis.

To tune each axis, perform this procedure.

1. In Motion Groups within RSLogix 5000 programming software, 
click motion_group, and then right-click an axis and select 
Properties.

The Axis Properties dialog appears.

ATTENTION When you tune an axis, it moves even with the controller in 
Remote Program mode. In that mode, your code is not in control 
of the axis.

Before you tune an axis, make sure no one is in its path.
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2. Click the Tune tab.

3. In the Travel Limit box, type the number of revolutions to which 
you want to limit your axis during its tuning.

4. In the Speed box, type the number of revolutions per second to 
which you want to limit your axis during its tuning.

5. Click Start Tuning.

6. Click OK.

Additional Resources

For additional information, consult the Logix5000 Motion Module User 
Manual, publication 1756-UM006.
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Obtain Axis Information You can obtain axis information through any one of several methods.

To obtain axis information, take any one, or all, of these steps.

Obtaining Axis Information

Use the Axis Properties dialog window to configure the axis.

Use a Get System Value (GSV) instruction or Set System Value (SSV) 
instruction to read or change the configuration at run-time.

Use the tag of the axis for status and faults.

Use the Quick View pane to see the state 
and faults of an axis.
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Program Motion Control The controller gives you a set of motion control instructions for your 
axes and:

• uses these instructions just like the rest of the Logix5000 
instructions. 

You can program motion control in these programming 
languages:

– Ladder Diagram (LD)

– Structured Text (ST)

– Sequential Function Chart (SFC)

• each motion instruction works on one or more axes.

• each motion instruction needs a motion control tag. The tag uses 
a MOTION_INSTRUCTION data type and stores the instruction’s 
information status.

Motion Control Instruction

Example

Here’s an example of a simple ladder diagram that homes, jogs, and 
moves an axis.

ATTENTION Use the tag for the motion control operand of motion instruction 
only once. Unintended operation of the control variables may 
happen if you reuse of the same motion control tag in other 
instructions.

Motion Control Tag

If Initialize_Pushbutton = on and the axis = off (My_Axis_X.ServoActionStatus = off) then

The MSO instruction turns on the axis.

If Home_Pushbutton = on and the axis hasn’t been homed (My_Axis_X.AxisHomedStatus = off) then

The MAH instruction homes the axis.
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Additional Resources

For additional information, consult these publications:

• Logix5000 Controllers Common Procedures Programming 
Manual, publication 1756-PM001

• Logix5000 Controllers Motion Instructions Reference Manual, 
publication 1756-RM007

• Logix5000 Controllers General Instructions Reference Manual, 
publication 1756-RM003

If Jog_Pushbutton = on and the axis = on (My_Axis_X.ServoActionStatus = on) then

The MAJ instruction jogs the axis forward at 8 units/second.

If Jog_Pushbutton = off then

The MAS instruction stops the axis at 100 units/second2

Make sure that Change Decel is Yes. Otherwise, the axis decelerates at its maximum speed.

If Move_Command = on and the axis = on (My_Axis_X.ServoActionStatus = on) then

The MAM instruction moves the axis. The axis moves to the position of 10 units at 1 unit/second.
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Chapter 9

Configure Redundancy

Introduction This chapter explains how the ControlLogix redundancy system uses 
an identical pair of ControlLogix chassis to keep your machine or 
process running if a problem occurs with any equipment in a 
redundant chassis.

Additional Resources

For additional information consult the ControlLogix Redundancy 
System User Manua, publication 1756-UM523.

ControlLogix Redundancy 
Overview

Redundancy provides for higher system availability by switching 
control to a secondary controller chassis if anything in the primary 
controller chassis fails. The redundant system switches from primary 
to secondary due to:

• power loss to primary chassis.

• hardware or firmware failure of any module in the primary 
chassis.

• a major fault in the user program on the primary controller.

• disconnection of a ControlNet tap or ControlNet cable to a 
1756-CNB module in the primary chassis.

• disconnection of an Ethernet patch cable from a 1756-ENBT or 
1756-EWEB module in the primary chassis.

• removal of any module in the primary chassis.

• a user command that causes a switchover.

Topic Page

ControlLogix Redundancy Overview 111

Build a Redundant System 113

ControlNet Considerations in Redundant Systems 114

EtherNet/IP Considerations in Redundant Systems 115

Redundancy and Scan Time 116

Minimum System Requirements 116
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ControlLogix Redundancy System Overview

Redundancy requires no additional programming and is transparent to 
any devices connected over an EtherNet/IP or ControlNet network. It 
uses 1757-SRM modules to maintain communication between the pair 
of redundant chassis.

Depending on how you organize your RSLogix 5000 project, outputs 
may or may not experience a change in state (bump) during a 
switchover.

• During the switchover, outputs that are controlled by the highest 
priority task will experience a bumpless switchover. For 
example, outputs will not revert to a previous state.

• Outputs in lower priority tasks may experience a change of 
state.

The switchover time of a redundant system depends on the type of 
failure and the network update time (NUT) of the ControlNet network. 
For a NUT of 10 ms, the switchover time is approximately 80...220 ms.

Identical Pair of
ControlLogix Chassis that
Control Your Machine or

Process

At Least Two Other 
ControlNet Nodes

Network 2 - ControlNet Network for I/O 
Communication

Computer That Is Connected to the Network 
Access Port of a Remote Node

Network 1 - EtherNet/IP or
ControlNet network for

HMI Communication
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Build a Redundant System To build a typical redundant system, perform this procedure.

1. Start with any ControlLogix chassis.

2. Add a 1756-L55, 1756-L61, 1756-L62, 1756-L63, or 1756-L64 
controller.

3. Add one or more ControlNet (1756-CNB, 1756-CNBR) or 
EtherNet/IP (1756-ENBT) communication modules.

4. Add one 1757-SRM redundancy module.

5. Set up a second chassis that is identical to the first chassis.

6. Connect the 1757-SRM redundancy modules in both chassis.

7. Add I/O modules, operator interfaces, and other devices to the 
ControlNet network.

Redundant System

Primary Controller

Secondary Controller

HMI Device

Remote I/O

Remote Controller
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System Considerations

ControlNet Considerations 
in Redundant Systems

You can have as many as five ControlNet communication modules in 
a redundant chassis. You can use 1756-CNB and 1756-CNBR 
Controlnet Modules.

You must have at least two ControlNet nodes external to the 
redundant controller chassis to avoid timeouts on switchover.

The lowest ControlNet node must be outside the redundant controller 
chassis.

Items in Primary and 
Secondary Chassis

Consideration

ControlLogix controller As of firmware revision 13, you can use these combinations of ControlLogix controllers in a redundant 
chassis:

• one 1756-L55 controller

• two 1756-L55 controllers

• one 1756-L6x controller

When configured for redundancy, the secondary controller automatically receives and buffers data.

A redundant controller uses twice as much data memory and I/O memory space as a nonredundant controller

The controllers synchronize data transfers to support a bumpless switchover.

• A redundant controller has a significantly longer scan time than a nonredundant controller

• The scan time can affect high-speed processes requiring fast (<50 ms) program scans.

• Minimize the scan time impact by packing data into arrays and structures so the data transfer from 
primary to secondary controller is more efficient

You do not need a special version of RSLogix 5000 software for redundancy

Communication modules • Only controllers, 1756-CNB and 1756-CNBR modules, 1756-ENBT modules, and one 1757-SRM 
redundancy module can reside in a redundant controller chassis

• As many as two EtherNet/IP modules can reside in a redundant chassis.

• As many as five communication modules can reside in a redundant chassis, such as two EtherNet/IP 
modules and three ControlNet modules.

• To connect to other networks, bridge through another ControlLogix chassis.

• Use a separate network for HMI and I/O communication.

I/O modules All I/O is remote from the redundant controller chassis.

Redundant power supplies The 1756-PA75R and 1756-PB75R redundant power supplies provide reliable chassis power.
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EtherNet/IP Considerations 
in Redundant Systems

You can have as many as two EtherNet/IP modules in the redundant 
chassis. You can use 1756-ENBT EtherNet/IP and 1756-EWEB 
EtherNet/IP Web Server modules.

In a redundant system, use EtherNet/IP for HMI communication or 
inter-controller messaging only. HMI can talk directly to the primary 
controller. You no longer need RSLinx Alias Topics. Redundancy does 
not support EtherNet/IP for I/O control or producing and consuming 
data.

IP Address Swapping

Firmware version 13 supports IP address swapping in redundant 
systems. Configure the primary and secondary EtherNet/IP modules 
with the same IP address. The primary EtherNet/IP module takes the 
IP address; the secondary module takes that address plus one in the 
last address segment.

On switchover, the EtherNet/IP modules swap IP addresses. HMI 
devices automatically continue to communicate with the primary 
controller. Because of the way EtherNet/IP modules work, during a 
switchover, communication between the controller and an HMI device 
halts for several seconds, typically less than a minute, while the IP 
address propagates.

Use a dedicated ControlNet network instead of an EtherNet/IP 
network if you need a bumpless HMI connection.

Primary Chassis

IP Address 

Secondary Chassis

IP Address
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Redundancy and Scan Time The primary controller stops at the end of every program to crossload 
fresh data to the secondary controller. This keeps the secondary 
controller up-to-date and ready to take over. It also increases the scan 
time when compared to a nonredundant system.

The amount of time a crossload consumes depends on how much 
data the primary controller has to crossload:.

• The primary controller crossloads any tag to which an 
instruction wrote a value, even the same value, since the last 
crossload.

• Crossloading also requires a small amount of overhead time to 
tell the secondary controller which program the primary 
controller is executing.

Minimum System 
Requirements

At a minimum, a ControlLogix redundancy system must contain these 
items.

Quantity Item Notes

2 ControlLogix chassis Both chassis must be the same size.

2 ControlLogix power supply

2 ControlLogix controller • Use either 1756-L55, 1756-L61, 1756-L62, 1756-L63, 
or 1756-L64 controllers.

• Use the same catalog number and memory size 
controllers in each chassis.

2 ControlLogix ControlNet 
communication module

Use series D modules.

2 ControlLogix 10/100 Mbps 
Ethernet/IP communication module

• Optional

• You can use a second pair of 1756 ControlNet 
communication modules for HMI/workstation 
communication.

2 1757 system redundancy module

1 1757 system redundancy cable Standard lengths are available.

2 Additional ControlNet nodes • Place all I/O in remote chassis or din rails.

• Use a ControlNet network for all I/O.

• Add at least 2 nodes to each ControlNet network in 
addition to the redundant chassis pair.
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Chapter 10

SIL 2 Certification

Introduction This chapter explains how ControlLogix system components are 
type-approved and certified for use in SIL 2 applications, according to 
IEC 61508 and AK4 applications in line with DIN V19250. SIL 
requirements are based on the standards current at the time of 
certification.

SIL 2 Overview A Safety Integration Level (SIL) is a numeric designator assigned to a 
safety system that indicates that system’s ability to perform its safety 
function. The SIL 2 TYPE certification of ControlLogix products by 
TUV, an internationally recognized and accredited test laboratory 
certification center, assures the suitability of ControlLogix products for 
use in up to a SIL 2 safety application. TUV certification is based 
primarily on compliance with IEC 61508 Functional Safety of 
Electrical/Electronic/Programmable Electronic Safety-Related Systems 
requirements. It also includes a number of application-independent 
standards, DIN V 19250 and VDE 0801, application-dependent 
standards, prEN 50156 for ESD applications, DIN EN 54 for fire and 
gas application, and environmental and electrical safety standards, IEC 
61131-2, EN 50178, EN 50081-2, and EN 61000-2:2000.

These requirements consist of mean time between failures (MTBF), 
probability of failure, failure rates, diagnostic coverage and safe failure 
fractions that fulfill SIL 2 criteria. The results make the ControlLogix 
system suitable up to, and including, SIL 2. When the ControlLogix 
system is in maintenance or programming mode, the user is 
responsible for maintaining a safe state.

For support in the creation of programs, the PADT (Programming and 
Debugging Tool) is required. The PADT for ControlLogix is RSLogix 
5000 programming software, per IEC 61131-3, and this Safety 
Reference Manual.

Topic Page

SIL 2 Overview 117

SIL 2 Application 118

IMPORTANT For a list of ControlLogix system components that meet SIL 2 
requirements, see Using ControlLogix in Sil 2 Applications 
Reference Manual, publication 1765-RM001
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SIL 2 Application In obtaining SIL 2 certification for a ControlLogix system, Rockwell 
Automation did not need to create a special line of products to meet 
stringent SIL 2 requirements. Sophisticated diagnostics and high levels 
of reliability are standard in ControlLogix processors, I/O modules, 
and communication products. It is that same standard design that 
readily provides the reliability needed to achieve SIL 2 certification.

A typical ControlLogix SIL loop includes:

• the overall safety loop.

• the ControlLogix portion of the safety loop.

• how other devices (for example, HMI) connect to the loop, 
while operating outside the loop.

SIL 2 Application Overview

E
N
B
T

C
N
B

C
N
B

C
N
B

Programming Software

For SIL applications, a programming 
terminal is not normally connected.

HMI

For Diagnostics and Visualization (read-only 
access to controllers in the safety loop)

Plant-wide Ethernet/Serial Network

SIL2-certified ControlLogix Components Portion of the Overall Safety Loop

ControlNet Network

ControlNet Network
To Nonsafety-related Systems Outside the 
ControlLogix Portion of the SIL2-certified Loop

Sensor Actuator

To Other 
Safety- 
related 
ControlLogix 
Remote I/O 
Chassis
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Chapter 11

Maintain Nonvolatile Memory

Introduction This chapter explains how to maintain nonvolatile memory.

The 1756-L6x controllers support the 1784-CF64 CompactFlash card 
for nonvolatile memory. The 1756-L55M22, 1756-M23, and 1756-M24 
controllers have built-in nonvolatile memory.

Nonvolatile memory lets you keep a copy of your project on the 
controller. The controller does not need power to keep this copy. 

You can load the copy from nonvolatile memory to the controller’s 
user memory:

• each time you apply power.

• whenever there is no project in the controller and you apply 
power.

• at any time via RSLogix 5000 programming software.

Topic Page

Choose a Controller That Has Nonvolatile Memory 120

Use a CompactFlash Reader 121

IMPORTANT Nonvolatile memory stores the contents of the user memory when you store the 
project.

• Changes made after storing a project are not reflected in nonvolatile memory.

• If you change to the project but do not store those changes, you overwrite them when 
you load the project from nonvolatile memory. If this occurs, you have to upload or 
download the project to go online.

• If you want to store changes such as online edits, tag values, or a ControlNet network 
schedule, store the project again after you make the changes.
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Choose a Controller That 
Has Nonvolatile Memory

These ControlLogix controllers have nonvolatile memory.

ControlLogix Controllers and Nonvolatile Memory

Prevent a Major Fault During a Load

If the major and minor revisions of the project in nonvolatile memory 
do not match the major and minor revisions of the controller, a major 
fault may occur during a load.

Controller Cat. Number Firmware Revision Requires a 1784-CF64 Industrial 
CompactFlash memory card

ControlLogix5555 1756-L55M22 10.x or later No

1756-L55M23 8.x or later No

1756-L55M24 8.x or later No

ControlLogix5560M03SE 1756-L60M03SE 13.x or later Yes

ControlLogix5561 1756-L61 12.x or later Yes

ControlLogix5562 1756-L62 12.x or later Yes

ControlLogix5563 1756-L63 11.x or later Yes

ControlLogix5564 1756-L64 16 or later Yes

Controller Consequences

Does not use a 
CompactFlash card

Make sure that the major and minor revisions of the project in nonvolatile memory match the 
major and minor revisions of the controller.

The nonvolatile memory of the controller stores only the project. It does not store the 
firmware for the controller. 

Uses a CompactFlash 
card

The CompactFlash card stores the firmware for projects ≥ 12.0. Depending on the current 
revision of the controller, you may be able to use the CompactFlash card to update the 
firmware of the controller and load the project.
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Use a CompactFlash 
Reader

If the revision of the project or projects on your CompactFlash card 
are ≥ 12, then the card is formatted using the FAT16 file system. 

You do not have to manage the files on a CompactFlash card. The 
card automatically loads the project that you most recently stored. For 
additional flexibility, the file system also lets you:

• manually change which project loads from the CompactFlash 
card.

• manually change the load parameters for a project.

A sample controller project that reads and writes a CompactFlash card 
is available with RSLogix 5000 Enterprise programming software. See 
the section Sample Controller Projects on pg. 71.

Additional Resources

For additional information, consult the Logix5000 Controllers 
Common Procedures Programming Manual, 1756-PM001
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Notes:
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Chapter 12

Maintain the Battery

Introduction This chapter explains how to maintain the batteries supported by 
ControlLogix controllers.

Controller Series Supported Battery

ControlLogix5550

ControlLogix5555

ControlLogix5560M03SE

 ⇒ 1756-BA1

ControlLogix5561

ControlLogix5562

ControlLogix5563

A 1756-BA1

ControlLogix5561

ControlLogix5562

ControlLogix5563

ControlLogix5564

B 1756-BA2

Topic Page

Check If the Battery Is Low 124

Estimate 1756-BA1 Battery Life 124

Estimate 1756-BA2 Battery Life (1756-L6x series B controllers 
only)

126

Maintain a 1756-BATM Battery Module 128

Store Batteries 129
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Check If the Battery Is Low When the battery is about 95% discharged, the controller gives these 
low-battery warnings:

• Solid red BAT LED.

• Minor fault (type 10, code 10).

Estimate 1756-BA1 
Battery Life

To estimate how long a 1756-BA1 battery will support controller 
memory on 1756-L55Mx (all series) and 1756-L6x, series A controllers, 
perform this procedure.

1. Determine the temperature 2.54 cm. (1 in.) below the chassis.

2. Determine the weekly percentage of time that the controller is 
turned on.

3. Determine the estimated worst-case battery life before and after 
the BAT LED turns on.

4. For each year of battery life, decrease the time before the BAT 
LED turns on by the percentage that is shown in the table. 

ATTENTION To prevent possible battery leakage, even if the BAT LED is off, 
replace a battery according to this schedule.

BAT LED

If the temperature 2.54 cm. 
(1 in.) below the chassis is

Replace the battery within

0...35 °C (32...95 °F) 3 years

36...40 °C (96.8...104 °F) 3 years

41...45 °C (105.8...113 °F) 2 years

46...50 °C (114.8...122 °F) 16 months

51...55 °C (123.8...131 °F) 11 months

56...60 °C (132.8...140 °F) 8 months

EXAMPLE If a controller is off either:

• 8 hr/day during a 5-day work week.

• all day Saturday and Sunday.

Then the controller is off 52% of the time:

• Total hours per week = 7 x 24 = 168 hours

• Total off hours per week = (5 days x 8 hr/day) + Saturday + 
Sunday = 88 hours

• Percentage off time = 88/168 = 52%
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Do not decrease the time after the BAT LED turns on.

IMPORTANT If the BAT LED turns on when you apply power to the controller, the remaining 
battery life may be less than this table indicates. Some of the battery life may 
have been used up while the controller was off and unable to turn on the BAT 
LED.

Worst-case Estimates of 1756-BA1 Battery Life

Controller Temperature Time Before BAT LED Turns On Time after BAT LED turns on 
and Power Is Cut OffPower off 100% Power off 50% Yearly 

decrease

1756-L55M12 
1756-L55M13

60 °C (140 °F) 57 days 110 days 23% 69 hours

25 °C (77 °F) 63 days 123 days 17% 76 hours

0 °C (32 °F) 60 days 118 days 17% 73 hours

1756-L55M14 60 °C (140 °F) 29 days 57 days 23% 35 hours

25 °C (77 °F) 30 days 61 days 17% 37 hours

0 °C (32 °F) 24 days 48 days 17% 30 hours

1756-L55M16 60 °C (140 °F) 15 days 30 days 23% 18 hours

25 °C (77 °F) 13 days 27 days 17% 16 hours

0 °C (32 °F) 6 days 12 days 36% 7 hours

1756-L55M22

1756-L55M23

Use the values for the 1756-L55M13 controller.

1756-L55M24 Use the values for the 1756-L55M14 controller.

1756-L63 60 °C (140 °F) 22 days 43 days 23% 6 hours

25 °C (77 °F) 21 days 42 days 17% 28 hours

0 °C (32 °F) 14 days 28 days 17% 2.5 days
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Estimate 1756-BA2 
Battery Life
(1756-L6x series B controllers only)

Use this table to estimate how much time will elapse before the 
battery becomes low (BAT LED = solid red) on 1756-L6x, series B 
controllers.

Worst-case Estimates of 1756-BA2 Battery Life

Worst-case Estimates of 1756-BATM Battery Life

Controller Temperature Time Before BAT LED Turns On Time after BAT LED turns on 
and Power Is Cut OffPower off 100% Power off 50% Yearly 

decrease

1756-L55M12

1756-L55M13

60 °C (140 °F) 190 days 396 days 11% 190 days

25 °C (77 °F) 299 days 562 days 5% 299 days

0 °C (32 °F) 268 days 562 days 6% 268 days

1756-L55M14 60 °C (140 °F) 130 days 270 days 11% 139 days

25 °C (77 °F) 213 days 391 days 5% 228 days

0 °C (32 °F) 180 days 381 days 6% 193 days

1756-L55M16 60 °C (140 °F) 71 days 160 days 13% 76 days

25 °C (77 °F) 133 days 253 days 5% 142 days

0 °C (32 °F) 105 days 220 days 6% 112 days

1756-L55M22

1756-L55M23

Use the values for the 1756-L55M13 controller.

1756-L55M24 Use the values for the 1756-L55M14 controller.

1756-L63 60 °C (140 °F) 98 days 204 days 11% 104 days

25 °C (77 °F) 146 days 268 days 5% 157 days

0 °C (32 °F) 105 days 222 days 6% 113 days

Temperature 2.54 cm. (1 in.) 
Below the Chassis, Max

Power Cycles Battery Life Before the BAT LED Turns Red

Project Size

1 MB 2 MB 4 MB 8 MB 16 MB

0...40 °C (32...104 °F) 3 per day 3 years 3 years 26 months 20 months 10 months

2 per day or less 3 years 3 years 3 years 31 months 16 months

41...45 °C (105.8...113 °F) 3 per day 2 years 2 years 2 years 20 months 10 months

2 per day or less 2 years 2 years 2 years 2 years 16 months

46...50 °C (114.8...122 °F) 3 per day or less 16 months 16 months 16 months 16 months 10 months

51...55 °C (123.8...131 °F) 3 per day or less 11 months 11 months 11 months 11 months 10 months

56...60 °C (132.8...140 °F) 3 per day or less 8 months 8 months 8 months 8 months 8 months
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Estimate Warning Time

Use this table to estimate the battery life after the low-battery warning 
(BAT LED = solid red). Use these times whether or not the controller 
has power. There is always a small drain on the battery.

IMPORTANT When you power up the controller, see if there is a low-battery warning. If you get a 
low-battery warning for the first time, you have less battery life than this table 
shows. While powered down, the controller still drains the battery but it cannot give 
the low-battery warning.

Temperature 2.54 cm. 
(1 in.) Below the 
Chassis, Max

Power Cycles Battery Life After the BAT LED Turns Red (Worst Case)

Project Size

1 MB 2 MB 4 MB 8 MB 16 MB

0...20 °C (32...68 °F) 3 per day 26 weeks 18 weeks 12 weeks 9 weeks 5 weeks

1 per Day 26 weeks 26 weeks 26 weeks 22 weeks 13 weeks

1 per Month 26 weeks 26 weeks 26 weeks 26 weeks 26 weeks

21...40 °C (69.8...104 °F) 3 per day 18 weeks 14 weeks 10 weeks 8 weeks 5 weeks

1 per Day 24 weeks 21 weeks 18 weeks 16 weeks 11 weeks

1 per Month 26 weeks 26 weeks 26 weeks 26 weeks 26 weeks

41...45 °C (105.8...113 °F) 3 per day 12 weeks 10 weeks 7 weeks 6 weeks 4 weeks

1 per Day 15 weeks 14 weeks 12 weeks 11 weeks 8 weeks

1 per Month 17 weeks 17 weeks 17 weeks 17 weeks 16 weeks

46...50 °C (114.8...122 °F) 3 per day 10 weeks 8 weeks 6 weeks 6 weeks 3 weeks

1 per Day 12 weeks 11 weeks 10 weeks 9 weeks 7 weeks

1 per Month 12 weeks 12 weeks 12 weeks 12 weeks 12 weeks

51...55 °C (123.8...131 °F) 3 per day 7 weeks 6 weeks 5 weeks 4 weeks 3 weeks

1 per Day 8 weeks 8 weeks 7 weeks 7 weeks 5 weeks

1 per Month 8 weeks 8 weeks 8 weeks 8 weeks 8 weeks

56...60 °C (132.8...140 °F) 3 per day 5 weeks 5 weeks 4 weeks 4 weeks 2 weeks

1 per Day 6 weeks 6 weeks 5 weeks 5 weeks 4 weeks

1 per Month 6 weeks 6 weeks 6 weeks 6 weeks 6 weeks

EXAMPLE Under these conditions the battery will last at least 20 months before the BAT light turns red.

• The maximum temperature 2.54 cm. (1 in.) below the chassis = 45 ºC (113 °F)

• You cycle power to the controller 3 times per day.

• The controller contains an 8 MB project.
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Maintain a 1756-BATM 
Battery Module

Use the 1756-BATM battery module with any 1756-L55Mx or 1756-L6x, 
series A controller. The battery module is highly recommended for the 
higher-memory controllers.

When the 1756-BATA battery is about 50% discharged, the controller 
provides these warnings:

• Solid red BAT LED

• Minor fault (type 10, code 10).

Check the BAT LED Indicator

To check the BAT LED indicator, perform this procedure.

1. Turn on the chassis power. 

Controller Project 1756-BATM Battery Module

1756-L55M12 Permitted

1756-L55M13 Permitted

1756-L55M14 Highly recommended

1756-L55M16 Highly recommended

1756-L55M22 Stored in nonvolatile memory Not required but permitted

Not stored in nonvolatile memory Permitted

1756-L55M23 Stored in nonvolatile memory Not required but permitted

Not stored in nonvolatile memory Permitted

1756-L55M24 Stored in nonvolatile memory Not required but permitted

Not stored in nonvolatile memory Highly recommended

1756-L63 Stored in nonvolatile memory—
requires a 1784-CF64 Industrial 
CompactFlash card

Not required but permitted

Not stored in nonvolatile memory Highly recommended

BAT LED
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2. Is the BAT LED off?

3. Check that the battery module is correctly connected to the 
controller.

4. Check that the battery assembly is correctly connected to the 
battery module.

5. If the BAT LED remains on, install another battery assembly 
(catalog number 1756-BATA).

6. If the BAT LED remains on after you complete step 5, contact 
your Rockwell Automation representative or local distributor.

Store Batteries  

Additional Resources

For detailed guidelines on how to store batteries, see Guidelines for 
Handling Lithium Batteries, publication AG 5-4, which comes with the 
battery.

If Then

Yes The battery module is correctly installed.

No Go to step 3.

ATTENTION Follow these general rules to store your batteries:

• Store batteries in a cool, dry environment. We recommend 
25 °C (77 °F) with 40…60% relative humidity.

• You may store batteries for up to 30 days in temperatures from 
-45...85 °C (-49...185 °F), such as during transportation.

• To avoid leakage or other hazards, do not store batteries above 
60 °C (140 °F) for more than 30 days.
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Notes:
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Appendix A

LED Indicators

Introduction This appendix explains the LED indicators for ControlLogix 
controllers.

RUN LED Indicator

I/O LED Indicator

Topic Page

RUN LED Indicator 131

I/O LED Indicator 131

FORCE LED Indicator 132

RS232 LED Indicator 132

BAT LED Indicator 132

OK LED Indicator 133

Condition Indicates Recommended Action

Off The controller is in Program or Test mode. Change the controller mode.

Solid green The controller is in Run mode.

Condition Indicates Recommended Action

Off • Either there are no devices in the I/O 
configuration of the controller.

• The controller does not contain a project 
(controller memory is empty).

• Add the required devices to the I/O configuration of the 
controller.

• Download the project to the controller.

Solid green The controller is communicating with all the 
devices in its I/O configuration.

None

Flashing green One or more devices in the I/O configuration 
of the controller are not responding.

Go online with RSLogix 5000 programming software and check the 
I/O configuration of the controller.

Flashing red The chassis is bad. Replace the chassis.
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FORCE LED Indicator

RS232 LED Indicator

BAT LED Indicator

Color Description Recommended Action

Off • No tags contain I/O force values.

• I/O forces are inactive (disabled).

None

Solid amber • I/O forces are active (enabled).

• I/O force values may or may not exist.

Use caution if you install (add) a force. If you install (add) a force, it 
immediately takes effect.

Flashing amber One or more input or output addresses have 
been forced to an On or Off state, but the 
forces have not been enabled.

Use caution if you enable I/O forces. If you enable I/O forces, ALL 
existing I/O forces also take effect.

Color Description Recommended Action

Off There is no activity. No action is required.

Solid green Data is being received or transmitted No action is required.

Color Description Recommended Action

Off The battery supports memory. None

Solid green If the 
controller is

Then

Series A The controller does not 
show this indication.

None

Series B During power-down, the 
controller is saving the 
project to its internal 
nonvolatile memory. If the 
BAT LED is solid red before 
you turn off the power, the 
BAT LED remains solid red 
even during the save.

None

Solid red Either the battery is:

• not installed. Install a battery.

• 95% or more discharged. Replace the battery.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 923 of 3168



Publication 1756-UM001G-EN-P - January 2007

LED Indicators        133

OK LED Indicator

Color Description Recommended Action

Off No power is applied. When ready, turn on power to the controller.

Flashing red If the controller is Then

a new controller 
(just out of the box)

The controller requires a 
firmware update.

Update the controller with the correct firmware.

NOT a new controller 
(previously in operation)

Major fault occurred. Clear the fault.

Solid red The controller detected a non-recoverable fault, so it 
cleared the project from memory.

Clear the fault.

Solid green The controller is OK None

Flashing green The controller is storing or loading a project to or from 
nonvolatile memory.

If the controller has a CompactFlash card, leave the card 
in the controller until the OK LED turns solid green.
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Notes:
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How Are We Doing?
Your comments on our technical publications will help us serve you better in the future.
Thank you for taking the time to provide us feedback.

You can complete this form and mail (or fax) it back to us or email us at 
RADocumentComments@ra.rockwell.com

Please complete the sections below. Where applicable, rank the feature (1=needs improvement, 2=satisfactory, and 3=outstanding).

Pub. Title/Type ControlLogix Controllers Firmware Revsion 15 User Manual

Cat. No. 1756-L55Mx, 1756-L6x Pub. No. 1756-UM001G-EN-P Pub. Date January 2007 Part No. 953014-93

Overall Usefulness 1 2 3 How can we make this publication more useful for you?

Completeness
(all necessary information 

is provided)

1 2 3 Can we add more information to help you?

procedure/step illustration feature

example guideline other

explanation definition

Technical Accuracy
(all provided information 

is correct)

1 2 3 Can we be more accurate?

text                                                     illustration

Clarity
(all provided information is 

easy to understand)

1 2 3 How can we make things clearer?

Other Comments You can add additional comments on the back of this form.

Your Name

Your Title/Function Would you like us to contact you regarding your comments?

Location/Phone ___No, there is no need to contact me

___Yes, please call me

___Yes, please email me at _______________________

___Yes, please contact me via _____________________

Return this form to: Rockwell Automation Technical Communications, 1 Allen-Bradley Dr., Mayfield Hts., OH 44124-9705

Fax: 440-646-3525 Email: RADocumentComments@ra.rockwell.com
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Character Dec Hex

[ctrl-@] NUL 0 $00

[ctrl-A] SOH 1 $01

[ctrl-B] STX 2 $02

[ctrl-C] ETX 3 $03

[ctrl-D] EOT 4 $04

[ctrl-E] ENQ 5 $05

[ctrl-F] ACK 6 $06

[ctrl-G] BEL 7 $07

[ctrl-H] BS 8 $08

[ctrl-I] HT 9 $09

[ctrl-J] LF 10 $l ($0A)

[ctrl-K] VT 11 $0B

[ctrl-L] FF 12 $0C

[ctrl-M] CR 13 $r ($0D)

[ctrl-N] SO 14 $0E

[ctrl-O] SI 15 $0F

[ctrl-P] DLE 16 $10

[ctrl-Q] DC1 17 $11

[ctrl-R] DC2 18 $12

[ctrl-S] DC3 19 $13

[ctrl-T] DC4 20 $14

[ctrl-U] NAK 21 $15

[ctrl-V] SYN 22 $16

[ctrl-W] ETB 23 $17

[ctrl-X] CAN 24 $18

[ctrl-Y] EM 25 $19

[ctrl-Z] SUB 26 $1A

ctrl-[ ESC 27 $1B

[ctrl-\] FS 28 $1C

ctrl-] GS 29 $1D

[ctrl-^] RS 30 $1E

[ctrl-_] US 31 $1F

SPACE 32 $20

! 33 $21

“ 34 $22

# 35 $23

$ 36 $24

% 37 $25

& 38 $26

‘ 39 $27

( 40 $28

) 41 $29

* 42 $2A

+ 43 $2B

, 44 $2C

- 45 $2D

. 46 $2E

/ 47 $2F

0 48 $30

1 49 $31

2 50 $32

3 51 $33

4 52 $34

5 53 $35

6 54 $36

7 55 $37

8 56 $38

9 57 $39

: 58 $3A

; 59 $3B

< 60 $3C

= 61 $3D

> 62 $3E

? 63 $3F

Character Dec Hex

@ 64 $40

A 65 $41

B 66 $42

C 67 $43

D 68 $44

E 69 $45

F 70 $46

G 71 $47

H 72 $48

I 73 $49

J 74 $4A

K 75 $4B

L 76 $4C

M 77 $4D

N 78 $4E

O 79 $4F

P 80 $50

Q 81 $51

R 82 $52

S 83 $53

T 84 $54

U 85 $55

V 86 $56

W 87 $57

X 88 $58

Y 89 $59

Z 90 $5A

[ 91 $5B

\ 92 $5C

] 93 $5D

^ 94 $5E

_ 95 $5F

Character Dec Hex

‘ 96 $60

a 97 $61

b 98 $62

c 99 $63

d 100 $64

e 101 $65

f 102 $66

g 103 $67

h 104 $68

i 105 $69

j 106 $6A

k 107 $6B

l 108 $6C

m 109 $6D

n 110 $6E

o 111 $6F

p 112 $70

q 113 $71

r 114 $72

s 115 $73

t 116 $74

u 117 $75

v 118 $76

w 119 $77

x 120 $78

y 121 $79

z 122 $7A

{ 123 $7B

| 124 $7C

} 125 $7D

~ 126 $7E

DEL 127 $7F

Character Dec Hex

ASCII Character Codes
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Rockwell Automation 
Support

Rockwell Automation provides technical information on the web to assist you 
in using our products. At http://support.rockwellautomation.com, you can 
find technical manuals, a knowledge base of FAQs, technical and application 
notes, sample code and links to software service packs, and a MySupport 
feature that you can customize to make the best use of these tools.

For an additional level of technical phone support for installation, 
configuration and troubleshooting, we offer TechConnect Support programs. 
For more information, contact your local distributor or Rockwell Automation 
representative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24 
hours of installation, please review the information that's contained in this 
manual. You can also contact a special Customer Support number for initial 
help in getting your module up and running:

New Product Satisfaction Return

Rockwell tests all of our products to ensure that they are fully operational 
when shipped from the manufacturing facility. However, if your product is 
not functioning and needs to be returned:

United States 1.440.646.3223
Monday – Friday, 8am – 5pm EST

Outside United 
States

Please contact your local Rockwell Automation representative for any 
technical support issues.

United States Contact your distributor. You must provide a Customer Support case 
number (see phone number above to obtain one) to your distributor in 
order to complete the return process.

Outside United 
States

Please contact your local Rockwell Automation representative for 
return procedure.
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Important User Information

Allen-Bradley, FlexLogix, Logix5000, RSLogix, RSLogix 5000, Rockwell Automation, RSNetWorx, and RSLinx are trademarks of 
Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.

Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Safety Guidelines for the Application, 
Installation and Maintenance of Solid State Controls (publication SGI-1.1 
available from your local Rockwell Automation sales office or online at 
http://literature.rockwellautomation.com) describes some important 
differences between solid state equipment and hard-wired electromechanical 
devices. Because of this difference, and also because of the wide variety of 
uses for solid state equipment, all persons responsible for applying this 
equipment must satisfy themselves that each intended application of this 
equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for 
indirect or consequential damages resulting from the use or application of this 
equipment.

The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with 
any particular installation, Rockwell Automation, Inc. cannot assume 
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to 
use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without 
written permission of Rockwell Automation, Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware 
of safety considerations.

WARNING Identifies information about practices or circumstances that 
can cause an explosion in a hazardous environment, which 
may lead to personal injury or death, property damage, or 
economic loss.

IMPORTANT Identifies information that is critical for successful 
application and understanding of the product.

ATTENTION Identifies information about practices or circumstances that 
can lead to personal injury or death, property damage, or 
economic loss. Attentions help you to identify a hazard, 
avoid a hazard, and recognize the consequences.

SHOCK HAZARD Labels may be on or inside the equipment, for example, a 
drive or motor, to alert people that dangerous voltage may 
be present.

BURN HAZARD Labels may be on or inside the equipment, for example, a 
drive or motor, to alert people that surfaces may be 
dangerous temperatures.
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Summary of Changes

Introduction This release of this document contains new and updated information. 
To find new and updated information, look for change bars, as shown 
next to this paragraph.

Updated Information The document contains these changes.

Topic Page

DF1 radio modem 31

Add-On Instructions 77

Where to Find an Instruction 117
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Notes:
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Preface

Developing FlexLogix Controller Systems

Introduction Use this manual to become familiar with the FlexLogix controller and 
its features. This version of the manual corresponds to controller 
firmware revision 16.

This manual describes the necessary tasks to install, configure, 
program, and operate a FlexLogix system. In some cases, this manual 
includes references to additional documentation that provides the 
more comprehensive details.

Related Documentation These core documents address the Logix5000 family of controllers:

For this information: Use this publication:

where to start for a new user of a Logix5000 controller

program and test a simple project

Logix5000 Controllers Quick Start
publication 1756-QS001

how to complete standard tasks

program logic using sequential function charts (SFC), 
ladder diagram (LD), structured text (ST), and function 
block diagram (FBD) languages

Logix5000 Controllers Common Procedures
publication 1756-PM001

Important: SFC and ST Programming Languages Programming Manual, 
publication 1756-PM003, is an excerpt from the Logix5000 Controllers Common 
Procedures Manual

Logix5000 controller reference:

LED patterns

controller features

instruction set quick reference

Logix5000 Controllers System Reference
publication 1756-QR107

program sequential applications

ladder diagram and structured text instructions

Logix5000 Controllers General Instruction Set Reference Manual
publication 1756-RM003

program process control and drives applications

function block diagram instructions

Logix5000 Controllers Process Control/Drives Instruction Set Reference Manual
publication 1756-RM006

program motion applications

ladder diagram motion instructions

Logix5000 Controllers Motion Instruction Set Reference Manual
publication 1756-RM007

configure and program motion interface modules

create and configure motion groups and axes

configure a coordinated system time master device

Logix5000 Motion Module Configuration and Programming Manual
publication 1756-UM006
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The documents address network communications:

These documents address specific controller applications:

To view or download manuals, visit 
www.rockwellautomation.com/literature.

To obtain a hard copy of a manual, contact your local Rockwell 
Automation distributor or sales representative.

For this information: Use this publication:

configure and use EtherNet/IP networks

communicate over EtherNet/IP

EtherNet/IP Communication Modules in Logix5000 Control Systems
publication ENET-UM001

configure and use ControlNet networks

communicate over ControlNet

ControlNet Communication Modules in Logix5000 Control Systems
publication CNET-UM001

configure and use DeviceNet network

communicate over DeviceNet

DeviceNet Communication Modules in Logix5000 Control Systems
publication CNET-UM004

For this information: Use this publication:

use a state model for your controller

configure equipment phase programs

Logix5000 Controllers PhaseManager User Manual
publication LOGIX-UM001
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Chapter 1

Where to Start

Use This Chapter The FlexLogix controller offers state-of-art control, communications, 
and I/O elements in a distributed control package..

For a more flexible system, use:

multiple controllers joined across networks

I/O from multiple platforms that is distributed in many locations 
and connected over multiple I/O links

FlexLogix controller 1794 I/O modules 
connected to the 
FlexLogix controller

computers

other controllers

EtherNet/IP link

ControlNet link

DeviceNet

1794 I/O modules 
connected to the 
FlexLogix controller

network communication 
cards installed in 
the controller

remote I/O modules

drives}
EtherNet/IP link

ControlNet link
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The FlexLogix controller, part of the Logix family of controllers, 
provides a small, powerful, cost-effective system built on the 
following components:

1794-L34 FlexLogix controller available in 512 Kbytes of 
user memory.

FlexLogix controller that supports the Logix instructions.

RSLogix 5000 programming software that supports every 
Logix controller.

FLEX I/O modules that provide a compact, DIN-rail mounted 
I/O system.

1788 communication daughtercard that provides communication 
over standard-based ControlNet, DeviceNet or EtherNet/IP 
networks. The controller allows the insertion of daughtercards 
for up to 2 networks (e.g., one for DeviceNet and one for 
EtherNet/IP).

Design When designing a FlexLogix system, determine the network 
configuration and the placement of components in each location. 
Make these decisions as you design your system:

See:

FlexLogix Selection Guide,
1794-SG001
Logix5000 Controller Design 
Considerations Reference Manual,
1756-RM094

Design Step

o 1. Select I/O devices

o 2. Select communication cards

o 3. Select controllers

o 4. Select power supplies

o 5. Select software
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Install Hardware To install a FlexLogix controller, follow these steps:

See:

FlexLogix Controller Installation 

Installation Step

o 1. Install a DIN rail

o 2. Use DIN rail locks that came with your controller

o 3. Mount an appropriate power supply on the DIN rail

o 4. Install the battery in the controller

See 8 “Maintain the Battery.“

o 5. Install the communication cards in the controller

See Chapter  3 “Communicate over Networks”

o 6. Install the controller on the DIN rail

o 7. Install the extended-local adapter (optional)

o 8. Make serial connections

See Chapter  2 “Directly Connect to the Controller via the Serial Port “

o 9. Load controller firmware
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Notes:
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Chapter 2

Directly Connect to the Controller via the 
Serial Port

Use This Chapter This chapter describes how to connect to the controller via the serial 
port so you can configure the controller and upload and/or download 
a project to the controller.

For the FlexLogix controller to operate on a serial network, you need:

a workstation with a serial port

RSLinx software to configure the serial communication driver

RSLogix5000 programming software to configure the serial port 
of the controller

Connect the Controller via 
the Serial Port

The RS-232 port is a non-isolated serial port built-in to the front of the 
FlexLogix controller.

1. Determine whether you need an isolator.

If you connect the controller to a modem or an ASCII device, 
consider installing an isolator between the controller and 
modem or ASCII device. An isolator is also recommended when 
connecting the controller directly to a programming workstation.

See:

EtherNet/IP Modules in Logix5000 
Control Systems User Manual,
ENET-UM001
ControlNet Modules in Logix5000 
Control System User Manual,
CNET-UM001
DeviceNet Modules in Logix5000 
Control System User Manual,
DNET-UM004

For this information See

Connect the Controller via the Serial Port 15

Configure the Serial Driver 18

Select the Controller Path 20
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One possible isolator is the 1761-NET-AIC interface converter.

2. Select the appropriate cable.

port 1: DB-9 RS-232, DTE

baud rate selector switch

port 2: mini-DIN 8 RS-232

dc power source selector switch

terminals for external 24V dc power supply

If you are using an isolator: Use this cable:

yes The 1761-CBL-AP00 cable (right-angle bend connector to controller) or the 1761-CBL-PM02 cable 
(straight connector to the controller) attaches the controller to port 2 on the 1761-NET-AIC isolator. 
The 8-pin mini-DIN connector is not commercially available, so you cannot make this cable.

DB-9 right-angle or 
straight cable end

8-pin, mini-DIN 
cable end

Pin: DB-9 end: Mini-DIN end:

1 DCD DCD

2 RxD RxD

3 TxD TxD

4 DTR DTR

5 ground ground

6 DSR DSR

7 RTS RTS

8 CTS CTS

9 na na

1 2

3
4

5

6 7 8
6
7

8
9

1
2
3

4
5
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3. Connect the appropriate cable to the serial port on the 
controller.

4. If necessary, attach the controller to the isolator. 

no The 1756-CP3 cable attaches the controller directly to the RS-232 device.

If you make your own cable, it must be shielded and the shields must be tied to the metal shell 
(that surrounds the pins) on both ends of the cable.

You can also use a 1747-CP3 cable from the SLC product family. This cable has a larger right-angle 
connector than the 1756-CP3 cable.

If you are using an isolator: Use this cable:

2 RDX

3 TXD

4 DTR

COMMON

6 DSR

7 RTS

8 CTS

9 

1 CD

2 RDX

3 TXD

4 DTR

COMMON

6 DSR

7 RTS

8 CTS

9

1 CD

straight 
cable end

right-angle 
cable end

modem

isolator 
1761-NET-AIC

24 V dc

user-supplied modem cable

1761 cable
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Configure the Serial Driver Use RSLinx software to configure the RS-232 DF1 Device driver for 
serial communications. To configure the driver:

1. From the Communications menu in RSLinx software, select 
Configure Drivers. Choose the RS-232 DF1 Device driver.

2. Click Add New to add the driver.

3. Specify the driver name and click OK.

ATTENTION

CH

The FlexLogix controller is grounded through its DIN rail. It is 
important that you understand the workstation’s grounding 
system before connecting it to the controller. An isolator is 
recommended between the controller and the workstation.
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4. Specify the serial port settings:

a. From the Comm Port drop-down list, select the serial port (on 
the workstation) that the cable is connected to.

b. From the Device drop-down list, select Logix 5550-Serial Port.

c. Click Auto-Configure.

5. Does the dialog box display the following message:

Auto Configuration Successful!

Then click Close.

If: Then:

Yes Click OK.

No Go to step 4. and verify that you selected the correct Comm Port.
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Select the Controller Path In RSLogix 5000 software, select the controller path on the network.

1. Open an RSLogix 5000 project for the controller.

2. From the Communications menu, select Who Active.

3. Expand the communication driver to the level of the controller.

4. Select the controller.

You may have to confirm the action.

To: Choose:

monitor the project in the controller Go Online

transfer a copy of the project from the controller to 
RSLogix 5000 software

Upload

transfer the open project to the controller Download
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Chapter 3

Communicate over Networks

Use This Chapter The FlexLogix controller supports additional networks so that the 
controller can:

Supported networks for: Example:

Control distributed (remote) I/O

EtherNet/IP

ControlNet

DeviceNet

Produce/consume (interlock) data between 
controllers

EtherNet/IP

ControlNet

Send and receive messages to and from 
other devices (this includes access to the 
controller via RSLogix 5000 programming 
software)

EtherNet/IP

ControlNet

DeviceNet (to devices only)

serial

DH-485

FlexLogix controller

control network

distributed (remote) 
I/O platform

control network

other Logix5000 
controller

FlexLogix controller

control network

other remote 
devices

FlexLogix controller
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This chapter summarizes the FlexLogix controller’s 
communications capabilities:

EtherNet/IP For EtherNet/IP communications, install a 1788-ENBT communication 
card in your FlexLogix controller.

Use these software products when you use a FlexLogix controller on 
EtherNet/IP: 

For this information: See:

EtherNet/IP 22

ControlNet 25

DeviceNet 28

Serial 31

DH-485 39

Third Party 42

See:

EtherNet/IP Modules in Logix5000 
Control Systems User Manual,
ENET-UM001
EtherNet/IP Web Server Module 
User Manual, ENET-UM527
EtherNet/IP Performance 
Application Guide, ENET-AP001
Logix5000 Controllers Design 
Considerations Reference Manual,
1756-RM094
EtherNet/IP Daughtercard 
Installation Instructions,
1788-IN054

Software Use Required/optional

RSLogix 5000 programming 
software

Use this to configure the 
FlexLogix project and define 
EtherNet/IP 
communications.

Required

BOOTP/DHCP Utility This utility comes with 
RSLogix 5000 software. Use 
this utility to assign IP 
addresses to devices on an 
EtherNet/IP network.

Optional

RSNetWorx for EtherNet/IP Use this software to 
configure EtherNet/IP 
devices by IP addresses 
and/or host names. 

Optional
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The EtherNet/IP communication modules:

support messaging, produced/consumed tags, HMI, and 
distributed I/O

encapsulate messages within standard TCP/UDP/IP protocol

share a common application layer with ControlNet and 
DeviceNet

interface via RJ45, category 5, unshielded, twisted-pair cable

support half/full duplex 10 Mbps or 100 Mbps operation

support standard switches

require no network scheduling

require no routing tables

In this example:

The controllers can produce and consume tags among each 
other.

The controllers can initiate MSG instructions that send/receive 
data or configure devices.

The personal computer can upload/download projects to 
the controllers.

The personal computer can configure devices on EtherNet/IP.

switch

Distributed I/O

1756-ENBT module
(as an adapter) with 1756 
I/O modules

1794-AENT adapter with 
1794 I/O modules

workstation

CompactLogix controller 
with integrated 
EtherNet/IP port

ControlLogix 
controller with 
1756-ENBT 
module

FlexLogix controller with 
1788-ENBT card

1734-AENT adapter 
with 1734 I/O 
modules

PowerFlex 700S AC 
drive with DriveLogix
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Connections over EtherNet/IP

You indirectly determine the number of connections the controller 
uses by configuring the controller to communicate with other devices 
in the system. Connections are allocations of resources that provide 
more reliable communications between devices than unconnected 
messages.

All EtherNet/IP connections are unscheduled. An unscheduled 
connection is a message transfer between controllers that is triggered 
by the requested packet interval (RPI) or the program (such as a MSG 
instruction). Unscheduled messaging lets you send and receive data 
when needed.

The 1788-ENBT card supports 32 CIP connections over an EtherNet/IP 
network. With these controllers, the number of end-node connections 
they effectively support is dependent on the RPI of the connection:  

In the table above, with an RPI of 32 ms and greater, the EtherNet/IP 
card effectively supports 25 communications connections. In this case, 
the remaining 7 connections can be used for non-I/O purposes.

For more information... The EtherNet/IP Modules in Logix5000 Control Systems User Manual, 
ENET-UM001 provides information on how to:

configure an EtherNet/IP communication module

control I/O over EtherNet/IP

send a message over EtherNet/IP

produce/consume a tag over EtherNet/IP

monitor diagnostics

calculate controller connections over EtherNet/IP

The Logix5000 Controllers Design Guidelines Reference Manual, 
1756-RM094 provides guidelines on optimizing a control application 
on an EtherNet/IP network.

If the RPI is: The EtherNet/IP card effectively 
supports a maximum of this many 
communication connections:

2 ms 2

4 ms 5

8 ms 10

16 ms 18

32 ms + 25
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ControlNet For ControlNet communications, install a ControlNet communication 
card in your FlexLogix controller:

Use these software products when you use a FlexLogix controller 
on ControlNet: 

The ControlNet communications modules:

support messaging, produced/consumed tags and distributed 
I/O

share a common application layer with DeviceNet and 
EtherNet/IP

require no routing tables

support the use of coax and fiber repeaters for isolation and 
increased distance

See:

ControlNet Modules in Logix5000 
Control Systems User Manual,
CNET-UM001
Logix5000 Controllers Design 
Considerations Reference Manual,
1756-RM094
ControlNet Daughtercard 
Installation Instructions,
1788-IN002
ControlNet Daughtercard 
Installation Instructions,

If you are using Use this card

fiber media 1788-CNF, 1788-CNFR

coaxial media 1788-CNC, 1788-CNCR

Software Use Required/optional

RSLogix 5000 programming 
software

Use this to configure the 
FlexLogix project and define 
ControlNet communications.

Required

RSLinx Use this software to 
configure the ControlNet 
communication driver.

Required

RSNetWorx for ControlNet Use this software to 
configure the ControlNet 
network, define the NUT 
(Network update time), and 
schedule the ControlNet 
network.

Required
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In this example:

The controllers can produce and consume tags among 
each other.

The controllers can initiate MSG instructions that send/receive 
data or configure devices.

The personal computer can upload/download projects to the 
controllers.

The personal computer can configure devices on ControlNet, 
and it can configure the network itself.

Connections over ControlNet

You indirectly determine the number of connections the controller 
uses by configuring the controller to communicate with other devices 
in the system. Connections are allocations of resources that provide 

ControlNet

Distributed I/O

1756-CNB module 
(as an adapter) with 
1756 I/O modules

1794-ACN15 adapter 
with 1794 I/O modules

personal computer/workstation

CompactLogix controller 
with built-in Control port

FlexLogix controller with 
1788-CNC card

1734-ACNR adapter with 
1734 I/O modules

PowerFlex 700S drive

PanelView terminal

PLC-5/40C controller
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more reliable communications between devices compared to 
unconnected messages.

ControlNet connections can be:

The FlexLogix controller supports 100 connections. However, the 
controller is limited by the number of connections each ControlNet 
communication card supports. The 1788-CNx cards support 32 total 
ControlNet connections, 22 of which can be scheduled and used for 
producing and consuming tags. With these controllers, the number of 
end-node connections they effectively support is dependent on the 
application’s NUT and RPI:

In the table above, with a NUT and RPI of 40 ms and greater, the 
ControlNet card supports 22 communications connections. In this 
case, the remaining 10 connections can be used for unscheduled 
connections.

Connection method: Description:

scheduled

(unique to ControlNet)

A scheduled connection is unique to ControlNet communications. A scheduled connection 
lets you send and receive data repeatedly at a predetermined interval, which is the 
requested packet interval (RPI). For example, a connection to an I/O module is a scheduled 
connection because you repeatedly receive data from the module at a specified interval. 
Other scheduled connections include connections to:

communication devices

produced/consumed tags

On a ControlNet network, you must use RSNetWorx for ControlNet to enable all scheduled 
connections and establish a network update time (NUT). Scheduling a connection reserves 
network bandwidth to specifically handle the connection.

unscheduled An unscheduled connection is a message transfer between controllers that is triggered by 
ladder logic or the program (such as a MSG instruction). Unscheduled messaging lets you 
send and receive data when needed. Unscheduled messages use the remainder of 
network bandwidth after scheduled connections are allocated.

If the NUT and RPI are each: The controllers effectively support this 
many communication connections

5 ms 3

10 ms 6

20 ms 13

40 ms + 22

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 960 of 3168



Publication 1794-UM001G-EN-P - January 2007

28        Communicate over Networks

For more information... The ControlNet Modules in Logix5000 Control Systems User Manual, 
CNET-UM001 provides information on how to:

configure a ControNet communication module

control I/O over ControlNet

send a message over ControlNet

produce/consume a tag over ControlNet

calculate controller connections over ControlNet

The Logix5000 Controllers Design Guidelines Reference Manual, 
1756-RM094 provides guidelines on optimizing a control application 
on a ControlNet network. 

DeviceNet The DeviceNet network uses the Common Industrial Protocol (CIP) to 
provide the control, configuration, and data collection capabilities for 
industrial devices.

For DeviceNet communications, install a 1788-DNBO communication 
card in your FlexLogix controller.

See:

DeviceNet Modules in Logix5000 
Control Systems User Manual,
DNET-UM004
Logix5000 Controllers Design 
Considerations Reference Manual,
1756-RM094
DeviceNet Daughtercard 

PLC-5 controller with 
1771-SDN scanner module

ControlLogix controller 
with 1756-DNB module

PowerFlex 
ac drive

motor 
starter

input/output 
devices

Ultra 5000 
servo drive

laptop

sensor
pushbutton 
cluster

bar code 
scanner

PanelView 
terminal

FlexLogix system with 
1788-DNBO card

indicator 
lights

DeviceNet network

CompactLogix controller 
with 1769-SDN
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Use these software products when you use a FlexLogix controller 
on DeviceNet: 

The DeviceNet communications module:

supports messaging to devices (not controller to controller)

shares a common application layer with ControlNet and 
EtherNet/IP

offers diagnostics for improved data collection and fault 
detection

requires less wiring than traditional, hardwired systems

You can use a linking device as a:

gateway to connect information- or control-level networks to 
device-level networks for programming, configuration, control 
or data collection

router/bridge to connect the EtherNet/IP or ControlNet network 
to the DeviceNet network

Software Use Required/optional

RSLogix 5000 programming 
software

Use this to configure the 
FlexLogix project and define 
DeviceNet communications.

Required

RSNetWorx for DeviceNet Use this software to 
configure DeviceNet devices 
and define the scan list for 
those devices.

Required

ControlLogix controller 
with 1756-ENBT module

PowerFlex 
ac drive

motor 
starter

input/output 
devices

sensor
pushbutton 
cluster

bar code 
scannerindicator 

lights

DeviceNet network

linking 
devices

FlexLogix controller 
with a 1788-ENBT card

personal computer

FLEX adapter and I/O

EtherNet/IP network

FlexLogix system with 
a 1788-DNBO card
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Define Data Blocks

How you configure the DeviceNet devices determines how many 
words you use per device. The 1788-DNBO card supports a maximum 
of:

124 32-bit words of input data

123 32-bit words of output data

32 32-bit words of status data

Most DeviceNet devices support 16-bit words. Take care how you 
map these into the 32-bit words used in RSLogix 5000 programming 
software. RSNetWorx for DeviceNet lets you DINT-align the device 
data. While this might simplify the organization of the data, it might 
also limit the data you have available.

For more information... The DeviceNet Modules in Logix5000 Control Systems User Manual, 
DNET-UM004 provides information on how to:

configure DeviceNet communication module

control devices on DeviceNet

The Logix5000 Controllers Design Guidelines Reference Manual, 
1756-RM094 provides guidelines on optimizing a control application 
on a DeviceNet network. 
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Serial The RS-232 port is a non-isolated serial port built-in to the front of the 
FlexLogix controller. You can configure the serial port of the controller 
for these modes: 

See:

Logix5000 Controllers Common 
Procedures Manual, 1756-PM001

Use this mode: For:

DF1 
point-to-point

communication between the controller and one other 
DF1-protocol-compatible device. 

This is the default system mode. Default parameters are:

Baud Rate: 19200

Data Bits: 8

Parity: None

Stop Bits: 1

Control Line: No Handshake

RTS send Delay: 0

RTS Off Delay: 0

This mode is typically used to program the controller through its 
serial port.

DF1 master mode control of polling and message transmission between the master and 
slave nodes.

The master/slave network includes one controller configured as the 
master node and as many as 254 slave nodes. Link slave nodes using 
modems or line drivers.

A master/slave network can have node numbers from 0 to 254. Each 
node must have a unique node address. Also, at least 2 nodes must 
exist to define your link as a network (1 master and 1 slave station are 
the two nodes).

DF1 radio modem Compatible with SLC500 and MicroLogix1500 controllers

This mode supports master and slave, and store and forward 
modes
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DF1 slave mode using a controller as a slave station in a master/slave serial 
communication network.

When there are multiple slave stations on the network, link slave 
stations using modems or line drivers to the master. When you have a 
single slave station on the network, you do not need a modem to 
connect the slave station to the master. You can configure the control 
parameters for no handshaking. You can connect 2 to 255 nodes to a 
single link. In DF1 slave mode, a controller uses DF1 half-duplex 
protocol.

One node is designated as the master and it controls who has access 
to the link. All the other nodes are slave stations and must wait for 
permission from the master before transmitting.

User mode 
(channel 0 only)

communicating with ASCII devices.

This requires your program to use ASCII instructions to read and write 
data from and to an ASCII device.

DH-485 communicating with other DH-485 devices multi-master, token 
passing network allowing programming and peer-to-peer messaging.

Use this mode: For:
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1. Determine whether you need an isolator.

For more information on determining if you need an isolator, 
see
page 15.

2. Select the appropriate cable.

3. Connect the appropriate cable to the serial port.

Communicate with DF1 devices

You can configure the controller as a master or slave on a serial 
communication network. Use serial to get information to and from 
remote controllers (stations) when:

the system contains three or more stations

communications occur on a regular basis and require 
leased-line, radio, or power-line modems

 

modem

modem modem

RS-232

RS-232

EtherNet/IP

RS-232

Isolator
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To configure the controller for DF1 communications:

For more information... The Logix5000 Controllers General Instructions Reference Manual, 
1756-RM003 defines the instructions you can use to manipulate ASCII 
characters.

The SCADA System Application Guide, AG-UM008 provides 
information on how to:

select a polling mode

configure controllers, modems, and software

troubleshoot basic DF1 protocol issues

On this tab Do this

1. Select System Mode

2. Specify communication settings

1. Select DF1 protocol

2. Specify DF1 settings
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Communicate with ASCII devices

When configured for user mode, you can use the serial port to 
interface with ASCII devices. For example, you can use the serial port 
to:

read ASCII characters from a weigh scale module or bar code 
reader

send and receive messages from an ASCII triggered device, such 
as a MessageView terminal.

 

connection from the serial port of the controller to the ASCII device
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To configure the controller for ASCII communications:

On this tab Do this

1. Select User Mode

2. Specify communication settings

1. Select ASCII protocol

2. Specify ASCII character settings
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The controller supports several instructions to manipulate ASCII 
characters. The instructions are available in ladder diagram (LD) and 
structured text (ST).

Read and write ASCII characters

Create and modify strings of ASCII characters

If you want to: Use this instruction:

determine when the buffer contains termination characters ABL

count the characters in the buffer ACB

clear the buffer ACL

clear out ASCII Serial Port instructions that are currently 
executing or are in the queue

obtain the status of the serial port control lines AHL

turn on or off the DTR signal

turn on or off the RTS signal

read a fixed number of characters ARD

read a varying number of characters, up to and including the 
first set of termination characters

ARL

send characters and automatically append one or two 
additional characters to mark the end of the data

AWA

send characters AWT

If you want to: Use this instruction:

add characters to the end of a string CONCAT

delete characters from a string DELETE

determine the starting character of a sub-string FIND

insert characters into a string INSERT

extract characters from a string MID
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Convert data to or from ASCII characters

For more information... The Logix5000 Controllers General Instructions Reference Manual, 
1756-RM003 defines the instructions you can use to manipulate ASCII 
characters.

The Logix5000 Controllers Common Procedures Manual, 1756-PM001 
provides information on how to:

communicate with an ASCII device

transmit/receive ASCII characters

Modbus support

To use Logix5000 controllers on Modbus, you connect through the 
serial port and execute specific ladder logic routines. A sample 
controller project is available with RSLogix 5000 Enterprise 
programming software. From RSLogix 5000 software, select Help  
Vendor Sample Projects to display a list of available, sample projects.

If you want to: Use this instruction:

convert the ASCII representation of an integer value to a SINT, 
INT, DINT, or REAL value

STOD

convert the ASCII representation of a floating-point value to a 
REAL value

STOR

convert a SINT, INT, DINT, or REAL value to a string of ASCII 
characters

DTOS

convert a REAL value to a string of ASCII characters RTOS

convert the letters in a string of ASCII characters to upper case UPPER

convert the letters in a string of ASCII characters to lower case LOWER

See:

Logix5000 Controllers as Masters 
or Slaves on Modbus Application 
Solution, CIG-AP129
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DH-485 For DH-485 communication, use the serial port of the controller. 
However, when using a FlexLogix controller, it is recommended that 
you use NetLinx networks (EtherNet/IP, ControlNet, or DeviceNet) 
because excessive traffic on a DH-485 network may make it 
impractical to connect to a controller with RSLogix 5000 programming 
software.

The DH-485 protocol uses RS-485 half-duplex as its physical interface. 
(RS-485 is a definition of electrical characteristics; it is not a protocol.) 
You can configure the RS-232 port of the FlexLogix controller to act as 
a DH-485 interface. By using a 1761-NET-AIC and the appropriate 
RS-232 cable (1756-CP3 or 1747-CP3), a FlexLogix controller can send 
and receive data on a DH-485 network.

If your application uses: Select:

connections to existing DH-485 networks built-in serial port

connection from FlexLogix 
controller to port 1 or port 2

FlexLogix controller

SLC 5/03 controller

1761-NET-AIC+

1747-AICDH-485 network

1747-CP3

or

1761-CBL-AP00

or 1747-CP3

or
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On the DH-485 network, the FlexLogix controller can send and 
receive messages to and from other controllers on the network.

For the controller to operate on a DH-485 network, you need:

a 1761-NET-AIC interface converter for each controller you want 
to put on the DH-485 network.

You can have two controllers for each 1761-NET-AIC converter, 
but you need a different cable for each controller.

a. Connect the serial port of the controller to either port 1 or 
port 2 of the 1761-NET-AIC converter.

b. Use the RS-485 port to connect the converter to the DH-485 
network.

The cable you use to connect the controller depends on the port 
you use on the 1761-NET-AIC converter.

IMPORTANT A DH-485 network consists of multiple cable segments. Limit 
the total length of all the segments to 1219m (4000 ft.).

If you connect to this port: Use this cable:

port 1

DB-9 RS-232, DTE connection

1747-CP3

or

1761-CBL-AC00

port 2

mini-DIN 8 RS-232 connection

1761-CBL-AP00

or

1761-CBL-PM02
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RSLogix 5000 programming software to configure the serial port 
of the controller for DH-485 communications.

Specify these characteristics on the Serial Port tab (default values 
are shown in bold): 

For more information... The Data Highway/Data Highway Plus/Data Highway II/Data 
Highway-485 Cable Installation Manual, 1770-6.2.2 describes how to 
plan and install a DH-485 network.

Characteristic: Description:

Baud Rate Specifies the communication rate for the DH-485 port. All devices 
on the same DH-485 network must be configured for the same 
baud rate. Select 9600 or 19200 Kbps.

Node Address Specifies the node address of the controller on the DH-485 
network. Select a number 1-31 decimal, inclusive.

To optimize network performance, assign node addresses in 
sequential order. Initiators, such as personal computers, should 
be assigned the lowest address numbers to minimize the time 
required to initialize the network.

Token Hold Factor Number of transmissions (plus retries) that a node holding a 
token can send onto the data link each time that it receives the 
token. Enter a value between 1-4. The default is 1.

Maximum Node 
Address

Specifies the maximum node address of all the devices on the 
DH-485 network. Select a number 1-31 decimal, inclusive.

To optimize network performance, make sure:

the maximum node address is the highest node number being 
used on the network

 that all the devices on the same DH-485 network have the 
same selection for the maximum node address.
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Third Party The FlexLogix controller can operate on third-party networks. To 
operate on a third-party network, install the 1788-MODULE generic 
module communication card in the controller.

Use these software products when you use a FlexLogix controller on 
third-party network:

Use RSLogix 5000 programming software to map the 1788-MODULE 
card as part of the FlexLogix system. In the Controller Organizer, add 
the card to the I/O Configuration folder.

Communication Format

The Communication Format field chooses a data type for information 
transmitted between the controller and a remote device connected to 
the 1788-MODULE communication card. This format creates an array 
in the controller of whatever data type you choose for the input and 
output data.

Connection Parameters

You must set connection parameters to define data identification and 
connection size. An Assembly Instance and Data Size must be 
assigned for input, output and configuration data.

Assembly Instance

The Assembly Instance is a number that identifies what data 
transferred between the owner-controller and I/O module looks like. 
You must create a map that defines your assembly instance entries.

Software Use Required/optional

RSLogix 5000 programming 
software, Version 12 or later

Use this to configure the 
1788-MODULE card as part 
of the FlexLogix system

Required

Third-party software Software that configures 
the 1788-MODULE card on 
the third-party network

Required
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Size

The size field determines how large the connections are between the 
owner-controller and the I/O module. Connections are sent in sizes 
matching the communications format data type selected. The default, 
DINT, results in 32-bit quantities.

Complete your system configuration and develop your program logic. 
Then download the project to the controller.
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Notes:
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Chapter 4

Manage Controller Communications

Use This Chapter

Produce and Consume 
(Interlock) Data

The controller supports the ability to produce (broadcast) and 
consume (receive) system-shared tags over ControlNet or EtherNet/IP 
networks. Produced and consumed tags each require connections. 
Over ControlNet, produced and consumed tags are scheduled 
connections.

For this information See

Produce and Consume (Interlock) Data 45

Send and Receive Messages 47

Connection Overview 49

Calculate Connection Use 50

Connections Example 52

See:

Logix5000 Controllers Common 
Procedures Manual, 1756-PM001
Logix5000 Controllers Design 
Considerations Reference Manual,

controller_2

controller_3

controller_4

consumed tag

consumed tag

consumed tag

controller_1

produced tag
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For two controllers to share produced or consumed tags, both 
controllers must be attached to the same control network (such as a 
ControlNet or Ethernet/IP network). You cannot bridge produced and 
consumed tags over two networks.

The total number of tags that can be produced or consumed is limited 
by the number of available connections. If the controller uses all of its 
connections for I/O and communication devices, no connections are 
left for produced and consumed tags.

For more information... The Logix5000 Controllers Common Procedures Manual, 1756-PM001 
provides information on how to:

produce a tag

consume a tag

produce a large array

The Logix5000 Controllers Design Considerations Reference Manual, 
1756-RM094 provides guidelines on how to:

create produced and consumed tags

specify an RPI

manage connections

This type of tag Description

produced A produced tag allows other controllers to consume the tag, which means that a controller 
can receive the tag data from another controller. The producing controller uses one 
connection for the produced tag and one connection for each consumer. The controller’s 
communication device uses one connection for each consumer.

As you increase the number of controllers that can consume a produced tag, you also 
reduce the number of connections the controller and communication device have available 
for other operations, like communications and I/O.

consumed Each consumed tag requires one connection for the controller that is consuming the tag. 
The controller’s communication device uses one connection for each consumer.
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Send and Receive 
Messages

Messages transfer data to other devices, such as other controllers or 
operator interfaces. Messages use unscheduled connections to send or 
receive data. Connected messages can leave the connection open 
(cache) or close the connection when the message is done 
transmitting.

Connected messages are unscheduled connections on both 
ControlNet and EtherNet/IP networks.

Each message uses one connection, regardless of how many devices 
are in the message path. You can programmatically change the target 
of a MSG instruction to optimize message transfer time.

Determine whether to cache message connections

When you configure a MSG instruction, you have the option of 
whether or not to cache the connection.

See:

Logix5000 Controllers Common 
Procedures Manual, 1756-PM001
Logix5000 Controllers Design 
Considerations Reference Manual,

This message type: With this 
communication 
method:

Is a connected 
message:

The message 
can be cached:

CIP data table read or write 3 3

PLC2, PLC3, PLC5, or SLC
(all types)

CIP

CIP with Source ID

DH+ 3 3

CIP generic your option (1)

(1) You can connect CIP generic messages. But for most applications we recommend you 
leave CIP generic messages unconnected.

3(2)

(2) Consider caching only if the target module requires a connection.

block-transfer read or write 3 3

If the message executes Then

repeatedly Cache the connection.

This keeps the connection open and optimizes execution time. Opening a connection each 
time the message executes increases execution time.

infrequently Do not cache the connection. 

This closes the connection upon completion of the message, which frees up that 
connection for other uses.
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The controller has the following limits on the number of connections 
that you can cache:

For more information... The Logix5000 Controllers General Instructions Reference Manual, 
1756-RM003 describes how to use the MSG instruction.

The Logix5000 Controllers Common Procedures Manual, 1756-PM001 
provides information on how to:

execute a MSG instruction

get and set the number of unconnected buffers

convert INT data to DINT data

manage multiple MSG instructions

send one MSG to multiple devices

If you have this software 
and firmware revision:

Then you can cache:

11.x or earlier block transfer messages for up to 16 connections

other types of messages up to 16 connections

12.x or later up to 32 total connections
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Connection Overview A Logix5000 system uses a connection to establish a communication 
link between two devices. Connections can be:

controller to local I/O modules or local communication modules

controller to remote I/O or remote communication modules

controller to remote I/O (rack-optimized) modules

produced and consumed tags

messages

controller access by RSLogix 5000 programming software

controller access by RSLinx software for HMI or other 
applications

The limit of connections may ultimately reside in the communication 
module you use for the connection. If a message path routes through 
a communication module, the connection related to the message also 
counts towards the connection limit of that communication module.

Other controllers and communication modules support different 
maximum numbers of connections.

For more information... The Logix5000 Controllers Design Considerations Reference Manual, 
1756-RM094 describes how to optimize connection use.

See:

Logix5000 Controllers Design 
Considerations Reference Manual,
1756-RM094

This device Supports this many connections

FlexLogix controller 100

1788-CNx communication card 32

1788-DNBO communication card 2

1788-ENBT communication card 32
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Calculate Connection Use To calculate the total number of local connections the controller uses:

Remote connections depend on the communication module. The 
number of connections the module itself supports determines how 
many connections the controller can access through that module. To 
calculate the total number of remote connections the controller uses:

Connection Type: Device 
Quantity:

Connections 
per Device:

Total 
Connections:

rack-optimized connection for the local DIN rail and the extended-local DIN 
rail

2 1 2

I/O module (rack-optimized connection) on local rail 0

I/O module (direct connection) on local rail 1

I/O module (rack-optimized connection) on extended-local rail 0

I/O module (direct connection) on extended-local rail 1

1788-CNx ControlNet communication card 0 0

1788-DNBO DeviceNet communication card (direct connection)(1) 2

1788-ENBT Ethernet/IP communication card 0 0

total

(1) FlexLogix controller connection to remote DeviceNet devices are accounted for in the 2 connections to the 1788-DNBO card.

Remote Connection Type Device 
Quantity

Connections 
per Device

Total 
Connections

remote ControlNet communication module

I/O configured as direct connection (none)

I/O configured as rack-optimized connection

0 or

1

remote I/O module over ControlNet (direct connection) 1

remote EtherNet/IP communication module

I/O configured as direct connection (none)

I/O configured as rack-optimized connection

0 or

1

remote I/O module over EtherNet/IP (direct connection) 1

remote device over DeviceNet

(accounted for in rack-optimized connection for optional 1788-DNBO card) 0

other remote communication adapter 1

produced tag

each consumer

1

1

consumed tag 1
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message (depending on type) 1

block-transfer message 1

total

Remote Connection Type Device 
Quantity

Connections 
per Device

Total 
Connections
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Connections Example In this example system the FlexLogix controller:

controls local (in the same chassis) digital I/O modules

controls remote I/O devices on DeviceNet

sends and receives messages to/from a ControlLogix controller 
on EtherNet/IP

produces one tag that the the CompactLogix controller 
consumes

is programmed via RSLogix 5000 programming software

The FlexLogix controller in this example uses these connections:

ControlLogix controller 
with 1756-ENBT 
module

1769-ADN adapter with 
Compact I/O modules

Redistation

Series 9000 
photoeye

DeviceNet network

EtherNet/IP network

personal computer

1769-L35E CompactLogix 
controller

FlexLogix with 1788-DNBO and 
1788-ENBT cards installed

Connection Type: Device 
Quantity:

Connections 
per Device:

Total 
Connections:

controller to local I/O modules (rack-optimized) 2 1 2

controller to installed DeviceNet communication card 1 2 2

controller to installed EtherNet/IP communication card 1 0 0

controller to RSLogix 5000 programming software 1 1 1

message to ControlLogix controller 2 1 2

produced tag consumed by CompactLogix controller 2 1 2

total 9
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Place, Configure, and Monitor I/O

Use This Chapter

Select I/O Modules When selecting 1794 FLEX I/O modules, select:

Select a communication adapter - Choose the network for your 
operating system

Select I/O modules based on field devices

Select a terminal base - Choose an appropriate terminal base for 
your modules

Select power supplies and make sure there is sufficient power 
for the communication adapter and modules

For this information: See:

Select I/O Modules 53

Place Local I/O Modules 54

Configure I/O 55

Configure Distributed I/O on EtherNet/IP 59

Configure Distributed I/O on ControlNet 60

Configure Distributed I/O on DeviceNet 61

Address I/O Data 62

Determine When Data Is Updated 63

Reconfigure an I/O Module 66

See:

FLEX I/O and FLEX EX Selection 
Guide, 1794-SG002
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Place Local I/O Modules The FlexLogix controller supports a local DIN rail of as many as 8 I/O 
modules and an extended-local DIN rail of as many as 8 I/O modules. 
The second DIN rail is optional.

Selecting a Power Supply

In a FlexLogix system, select an Allen-Bradley power supply. In 
applications that must be compliant with CSA requirements, use a 
Separated Extra-Low Voltage (SELV) power supply that is compliant 
with IEC 61010.1, Annex H.

When selecting power supplies:

Provide power for the controller separately from the power for 
the FLEX I/O modules. To provide power for FLEX I/O modules, 
follow the guidelines in the documentation for those modules.

When providing power for the 1794-FLA extended-local I/O 
adapter, treat the adapter as a communication adapter, not as an 
I/O module.

1794 FLEX power supplies

The following power supplies available for use with the FlexLogix 
system.

See:

FLEX I/O Analog Modules User 
Manual, 1794-6.5.2
FLEX I/O Digital Modules User 

local DIN rail

extended-local DIN rail

Catalog number Nominal 
input 
voltage

Input 
voltage 
range

Maximum 
real input 
power

Maximum 
apparent input 
power

Maximum 
transformer 
load

Output current

1794-PS3 120/230V ac 85-265V ac 86W 205VA 250VA 3.0A @ 24V dc (horizontal 
mount)

2.8A @ 24Vdc (non-horizontal 
mount)

1794-PS13 36W 53VA 90VA 1.3A @ 24V dc
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The FlexLogix controller also supports distributed (remote) I/O via 
these networks:

EtherNet/IP

ControlNet

DeviceNet

Configure I/O To communicate with an I/O module in your system, you add the 
module to the I/O Configuration folder of the controller.

See:

Logix5000 Controllers Common 
Procedures Manual, 1756-PM001
Logix5000 Controllers Design 
Considerations Reference Manual,
1756-RM094

Add I/O modules 
to the FlexBus 
Local or Local2 
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When you add a module, you also define a specific configuration for 
the module. While the configuration options vary from module to 
module, there are some common options that you typically configure:

Configuration Option: Description:

requested packet interval (RPI) The RPI specifies the period at which data updates over a connection. For example, an 
input module sends data to a controller at the RPI that you assign to the module.

Typically, you configure an RPI in milliseconds (ms). The range is 0.2 ms 
(200 microseconds) to 750 ms.

If a ControlNet network connects the devices, the RPI reserves a slot in the stream of 
data flowing across the ControlNet network. The timing of this slot may not coincide 
with the exact value of the RPI, but the control system guarantees that the data 
transfers at least as often as the RPI.

change of state (COS) Digital I/O modules use change of state (COS) to determine when to send data to the 
controller. If a COS does not occur within the RPI timeframe, the module multicasts data at 
the rate specified by the RPI.

Because the RPI and COS functions are asynchronous to the logic scan, it is possible for an 
input to change state during program scan execution. If this is a concern, buffer input data 
so your logic has a stable copy of data during its scan. Use the Synchronous Copy (CPS) 
instruction to copy the input data from your input tags to another structure and use the 
data from that structure.

communication format Many I/O modules support different formats. The communication format that you choose 
also determines:

data structure of tags

connections

network usage

ownership

whether the module returns diagnostic information

electronic keying When you configure a module, you specify the slot number for the module. However, it is 
possible to place a different module in that slot, either on purpose or accidently. Electronic 
keying lets you protect your system against the accidental placement of the wrong module 
in a slot. The keying option you choose determines how closely any module in a slot must 
match the configuration for that slot before the controller opens a connection to the 
module. There are different keying options depending on your application needs.
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I/O connections

A Logix5000 system uses connections to transmit I/O data. A 
connection can be:

Connections for local and extended-local I/O modules

The FlexLogix controller automatically assigns one rack-optimized 
connection for the local DIN rail and one rack-optimized connection 
for the extended-local DIN rail. You then configure each I/O module 
on a DIN rail to either use that rack-optimized connection or to use a 
direct connection. The rack-optimized connection for each DIN rail 
exists whether or not you configure the I/O modules to use that 
rack-optimized connection.

The rack-optimized connection lets you organize all the digital I/O 
modules on one DIN rail into one connection to the controller. Or you 
can choose to configure each I/O module to have a direct connection 
to the controller. Analog I/O modules must have a direct connection 
to the controller.

It is not as critical to manage the number of connections for local and 
extended-local I/O modules as it is for remote devices because the 
controller supports a direct connection for each possible local and 
extended-local I/O device.

Connection: Description:

direct A direct connection is a real-time, data transfer link between the controller and an I/O 
module. The controller maintains and monitors the connection between the controller and 
the I/O module. Any break in the connection, such as a module fault or the removal of a 
module while under power, causes the controller to set fault status bits in the data area 
associated with the module.

Typically, analog I/O modules, diagnostic I/O modules, and specialty modules require 
direct connections.

rack-optimized For digital I/O modules, you can select rack-optimized communication. A rack-optimized 
connection consolidates connection usage between the controller and all the digital I/O 
modules on a rack (or DIN rail). Rather than having individual, direct connections for each 
I/O module, there is one connection for the entire rack (or DIN rail).
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Connections for remote devices

To optimize the number of available connections, place remote, 
digital I/O in the same location and use a rack-optimized connection 
to the remote adapter that connects the remote I/O to the FlexLogix 
system.

If you have remote analog I/O modules, or want a direct connection 
to specific remote I/O modules, you do not have to create the 
rack-optimized connection to the remote adapter. To use direct 
connections to remote I/O, select “none” for the communication 
format of the remote communication device.

For more information... The Logix5000 Controllers Common Procedures Manual, 1756-PM001 
provides information on how to:

configure I/O

address I/O data

buffer I/O data

The Logix5000 Controllers Design Guidelines Reference Manual, 
1756-RM094 provides guidelines on how to:

buffer I/O

specify an RPI rate

select a communication format

manage I/O connections

IMPORTANT It is vital that you manage your connections to remote devices 
because, while the FlexLogix controller allows up to 100 total 
connections, the communications cards that connect to remote 
devices are limited to far fewer connections (i.e., 32 
connections for ControlNet or EtherNet/IP).
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Configure Distributed I/O 
on EtherNet/IP

To communicate with distributed I/O modules over EtherNet/IP, you:

install a 1788-ENBT communication card in your FlexLogix 
controller and add the card to the I/O configuration folder

add an EtherNet/IP adapter, and I/O modules to the I/O 
Configuration folder of the controller.

Within the I/O Configuration folder, you organize the modules 
into a hierarchy (tree/branch, parent/child).

For more information... See EtherNet/IP Communication Modules in Logix5000 Control 
Systems User Manual, ENET-UM001.

EtherNet/IP card

device

1. Add the local communication card

2. Add the remote adapter for the distributed 
I/O chassis or DIN rail.

…you build the I/O configuration in this order

For a typical distributed I/O network…

controller I/O
module

remote
adapter
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Configure Distributed I/O 
on ControlNet

To communicate with distributed I/O modules over ControlNet, you:

install a 1788-CNx communication card in your FlexLogix 
controller and add the card to the I/O configuration folder

add a ControlNet adapter, and I/O modules to the I/O 
Configuration folder of the controller.

Within the I/O Configuration folder, you organize the modules 
into a hierarchy (tree/branch, parent/child).

For more information... See ControlNet Communication Modules in Logix5000 Control Systems 
User Manual, CNET-UM001.

built-n 
ControlNet port

device

…you build the I/O configuration in this order

For a typical distributed I/O network…

controller I/O
module

remote
adapter

1. Add the local communication card

2. Add the remote adapter for the distributed 
I/O chassis or DIN rail.
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Configure Distributed I/O 
on DeviceNet

To communicate with the I/O modules over Device, you add the 
DeviceNet bridge to the I/O Configuration folder of the controller. 
You define a scanlist within the DeviceNet adapter to communicate 
data between devices and the controller.

For more information... See DeviceNet Communication Modules in Logix5000 Control Systems 
User Manual, DNET-UM004.

…you build the I/O configuration in this order

For a typical distributed I/O network…

device device device device

single network

devicecardcontroller

device

linking 
device

device device device

linking 
device

device device

several smaller distributed networks (subnets)

Add the local scanner module.

cardcontroller
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Address I/O Data I/O information is presented as a set of tags.

Each tag uses a structure of data. The structure depends on the 
specific features of the I/O module.

The name of the tags is based on the location of the I/O module 
in the system.

An I/O address follows this format:

Location :Slot :Type .Member .SubMember .Bit

= Optional

Where: Is:

Location Network location

LOCAL = same chassis or DIN rail as the controller

ADAPTER_NAME = identifies remote communication adapter or bridge module

Slot Slot number of I/O module in its chassis or DIN rail

Type Type of data

I = input

O = output

C = configuration

S = status

Member Specific data from the I/O module; depends on what type of data the module can store.

For a digital module, a Data member usually stores the input or output bit values.

For an analog module, a Channel member (CH#) usually stores the data for a channel.

SubMember Specific data related to a Member.

Bit Specific point on a digital I/O module; depends on the size of the I/O module (0-31 for a 32-point module)
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Determine When Data 
Is Updated

FlexLogix controllers update date asynchronous with the execution of 
logic. Use the following flowchart to determine when a producer 
(controller, input module, or bridge module) will send data.

For more information... See Logix5000 Controllers Common Procedures Programming 
Manual, publication number 1756-PM001 for examples of I/O 
buffering or to the Logix5000 Controllers General Instruction Set 
Reference Manual, publication number 1756-RM003 for information 
on the CPS instruction.

input or output data?

input

output

COS for any point on the 
module?

Data is sent to the backplane at the 
RPI

remote or local?

analog

No

Yes

Data is sent to the backplane at the RPI 
and at the end of every task.

Data is sent to the backplane at the RPI 
and at the change of a specified point.

Data is sent to the backplane at 
the RTS and RPI.

Data is sent to the backplane 
at the RTS.

analog or digital?

analog

digital

local

remote

digital

Over a ControlNet network, remote data is sent at the actual packet interval.

Over an EtherNet/IP network, remote data is sent close to the RPI, on average.

Yes

No
RTS  RPI?

analog or digital?

TIP If you need to ensure that the I/O values being used during logic 
execution are from one moment in time (such as at the 
beginning of a ladder program), use the Synchronous Copy 
instruction (CPS) to buffer I/O data.
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Monitor I/O Modules The FlexLogix controller offers different levels at which you can 
monitor I/O modules. You can:

configure an I/O module so that the controller faults if that I/O 
module loses its connection with the controller

use the programming software to display fault data (Refer 
to Displaying fault data on page 5-64)

program logic to monitor fault data so you can take appropriate 
action (Refer to Logix5000 Controllers Common Procedures 
Programming Manual, publication number 1756-PM001, for 
examples.)

Displaying fault data

Fault data for certain types of module faults can be viewed through 
the programming software.

To view this data, select Controller Tags in the Controller Organizer. 
Right-click to select Monitor Tags.

The display for the fault data defaults to decimal. Change it to Hex to 
read the fault code.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 997 of 3168



Publication 1794-UM001G-EN-P - January 2007

Place, Configure, and Monitor I/O        65

Monitor a rack-optimized connection

The controller views the DIN rail as another module in the system. 
Each DIN rail has its own data. To view this data through the 
programming software:

1. In the Controller Organizer, select Controller Tags. Right-click to 
display the Data Monitor.

2. Expand the data display as necessary.

You can write logic to monitor the rack bits and take appropriate 
action if a fault occurs. For example, the following logic determines 
whether an error occurs on the Local rail. Then, the logic determines 
whether the error occurred at the module in slot 0. You can continue 
this logic to check each module on the rail. 

ATTENTION If you have an extended-local DIN rail (LOCAL2) or a split rail, 
the modules after the 1794-CE1, -CE3 cable will fault if the 
cable is disconnected. In this case, all outputs are reset, 
regardless of the module configurations.
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Reconfigure an I/O Module If an I/O module support reconfiguration, you can reconfigure the 
module via:

Module Properties dialog in RSLogix 5000 software

MSG instruction in program logic

Reconfigure a module via RSLogix 5000 software

To change the configuration of an I/O module via RSLogix 5000 
software, highlight the module in the I/O Configuration tree. 
Right-click and select Properties.

WARNING Use care when changing the configuration of an I/O module. 
You could inadvertently cause the I/O module to operate 
incorrectly.
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Reconfigure a module via a MSG instruction

To change the configuration of an I/O module programmatically, use 
a MSG instruction of type Module Reconfigure to send new 
configuration information to an I/O module. During the 
reconfiguration:

Input modules continue to send input data to the controller.

Output modules continue to controller their output devices.

A Module Reconfigure message requires the following configuration 
properties:

To reconfigure an I/O module:

1. Set the required member of the configuration tag of the module 
to the new value.

2. Send a Module Reconfigure message to the module. 

In this property: Select:

Message Type Module Reconfigure

EXAMPLE Reconfigure an I/O module

When reconfigure[5] is on, the MOV instruction sets the high alarm to 60 for the local module in slot 4. The Module 
Reconfigure message then sends the new alarm value to the module. The ONS instruction prevents the rung from 
sending multiple messages to the module while the reconfigure[5] is on.
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Notes:
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Chapter 6

Develop Applications

Use This Chapter

Manage Tasks A Logix5000 controller lets you use multiple tasks to schedule and 
prioritize the execution of your programs based on specific criteria. 
This balances the processing time of the controller among the 
different operations in your application.

The controller executes only one task at one time.

A different task can interrupt a task that is executing and take 
control.

In any given task, only one program executes at one time.

For this information: See:

Manage Tasks 69

Develop Programs 70

Organize Tags 75

Select a Programming Language 76

Monitor Controller Status 79

Monitor Connections 80

Select a System Overhead Percentage 82

Use the Event Task 85

See:

Logix5000 Controllers Common 
Procedures Manual, 1756-PM001
Logix5000 Controllers Design 
Considerations Reference Manual,
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Develop Programs The controller operating system is a preemptive multitasking system 
that is IEC 1131-3 compliant. This environment provides:

tasks to configure controller execution

programs to group data and logic

routines to encapsulate executable code written in a single 
programming language

control application

controller fault handler

task 8

task 1
configuration

status

watchdog
program 32

program 1

main routine

fault routine

program (local) 
tags

other routines

controller (global) tags I/O data system-shared data

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1003 of 3168



Publication 1794-UM001G-EN-P - January 2007

Develop Applications        71

Defining tasks

A task provides scheduling and priority information for a set of one or 
more programs. You can configure tasks as continuous, periodic, or 
event. Only one task can be continuous.

A task can have as many as 100 separate programs, each with its own 
executable routines and program-scoped tags. Once a task is triggered 
(activated), all the programs assigned to the task execute in the order 
in which they are grouped. Programs can only appear once in the 
Controller Organizer and cannot be shared by multiple tasks.

Specifying task priorities

Each task in the controller has a priority level. The operating system 
uses the priority level to determine which task to execute when 
multiple tasks are triggered. You can configure periodic tasks to 
execute from the lowest priority of 15 up to the highest priority of 1. A 
higher priority task will interrupt any lower priority task. The 
continuous task has the lowest priority and is always interrupted by a 
periodic task.

The FlexLogix controller uses a dedicated periodic task at priority 6 to 
process I/O data. This periodic task executes at the RPI you configure 
for the FlexBus, which can be as fast as once every 2 ms. Its total 
execution time is as long as it takes to scan the configured 
I/O modules.

How you configure your tasks affects how the controller receives I/O 
data. Tasks at priorities 1 to 5 take precedence over the dedicated I/O 
task. Tasks in this priority range can impact I/O processing time.

For example, if you use the following configuration:

I/O RPI = 2 ms

a task of priority = 1 to 5 that requires 500 s to execute and is 
scheduled to run every millisecond

this configuration leaves the dedicated I/O task 500 s to complete its 
job of scanning the configured I/O.
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However, if you schedule two high priority tasks (1 to 5) to run every 
millisecond, and they both require 500 s or more to execute, no CPU 
time would be left for the dedicated I/O task. Furthermore, if you 
have so much configured I/O that the execution time of the dedicated 
I/O task approaches 2 ms (or the combination of the high priority 
tasks and the dedicated I/O task approaches 2 ms) no CPU time is left 
for low priority tasks (7 to 15).

The following example shows the task execution order for an 
application with periodic tasks and a continuous task.

TIP For example, if your program needs to react to inputs and control outputs at a 
deterministic rate, configure a periodic task with a priority higher than 5 (1 through 
5). This keeps the dedicated I/O task from affecting the periodic rate of your 
program. However, if your program contains a lot of math and data manipulation, 
place this logic in a task with priority lower than 6 (7 through 15), such as the 
continuous task, so that the dedicated I/O task is not adversely affected by your 
program.

Task: Priority Level: Task Type: Example Execution 
Time:

Worst Case Completion 
Time:

1 5 20 ms periodic task 2 ms 2 ms

2 6 dedicated I/O task

5 ms selected RPI

1 ms 3 ms

3 10 10 ms periodic task 4 ms 8 ms

4 none (lowest) continuous task 25 ms 60 ms

0 30252015105 454035 50 656055

Task 1

Task 2

Task 3

Task 4

Time (ms)
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Notes:

A. The highest priority task interrupts all lower priority tasks.

B. The dedicated I/O task can be interrupted by tasks with priority 
levels 1 to 7. The dedicated I/O task interrupts tasks with 
priority levels 7 to 15. This task runs at the selected RPI rate 
scheduled for the FlexLogix system (5 ms in this example).

C. The continuous task runs at the lowest priority and is 
interrupted by all other tasks.

D. A lower priority task can be interrupted multiple times by a 
higher priority task.

E. When the continuous task completes a full scan it restarts 
immediately, unless a higher priority task is running.

Defining programs

Each program contains program tags, a main executable routine, other 
routines, and an optional fault routine. Each task can schedule as 
many as 100 programs.

The scheduled programs within a task execute to completion from 
first to last. Programs that are not attached to any task show up as 
unscheduled programs. You must specify (schedule) a program within 
a task before the controller can scan the program.

Defining routines

A routine is a set of logic instructions in a single programming 
language, such as ladder logic. Routines provide the executable code 
for the project in a controller. A routine is similar to a program file or 
subroutine in a PLC or SLC controller.

Each program has a main routine. This is the first routine to execute 
when the controller triggers the associated task and calls the 
associated program. Use logic, such as the Jump to Subroutine (JSR) 
instruction, to call other routines.

You can also specify an optional program fault routine. The controller 
executes this routine if it encounters an instruction-execution fault 
within any of the routines in the associated program.
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Sample controller projects

RSLogix 5000 Enterprise programming software includes sample 
projects that you can copy and then modify to fit your application. 
From RSlogix 5000 software, select Help  Vendor Sample Projects to 
display a list of available, sample projects.

For more information... The Logix5000 Controllers Common Procedures Manual, 1756-PM001 
provides information on how to:

select which task to use

configure tasks

prioritize tasks

inhibit tasks

Scroll down to here and select the 
appropriate set of sample projects
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Organize Tags With a Logix5000 controller, you use a tag (alphanumeric name) to 
address data (variables). In Logix5000 controllers, there is no fixed, 
numeric format. The tag name itself identifies the data. This lets you:

organize your data to mirror your machinery

document (through tag names) your application as you 
develop it

When you create a tag, you assign the following properties to the tag:

tag type

data type

scope

For more information... The Logix5000 Controllers Common Procedures Manual, 1756-PM001 
provides information on how to:

define tags

create tags, arrays, and user-defined structures

address tags

create aliases to tags

assign indirect addresses

See:

Logix5000 Controllers Common 
Procedures Manual, 1756-PM001
Logix5000 Controllers Design 
Considerations Reference Manual,

digital I/O device

analog I/O device

integer value

storage bit

counter

timer
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Select a Programming 
Language

The FlexLogix controller supports these programming languages, both 
online and offline:

If you are programming: Use this language:

continuous or parallel execution of multiple operations (not sequenced) ladder diagram (LD)

boolean or bit-based operations

complex logical operations

message and communication processing

machine interlocking

operations that service or maintenance personnel may have to interpret in order to 
troubleshoot the machine or process

continuous process and drive control function block diagram (FBD)

loop control

calculations in circuit flow

high-level management of multiple operations sequential function chart (SFC)

repetitive sequence of operations

batch process

motion control using structured text

state machine operations

complex mathematical operations structured text (ST)

specialized array or table loop processing

ASCII string handling or protocol processing
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Add-On Instructions

With version 16 of RSLogix 5000 programming software, you can 
design and configure sets of commonly used instructions to increase 
project consistency. Similar to the built-in instructions contained in 
Logix5000 controllers, these instructions you create are called Add-On 
Instructions. Add-On Instructions reuse common control algorithms. 
With them, you can:

ease maintenance by animating logic for a single instance.

protect intellectual property with locking instructions.

reduce documentation development time.

You can use Add-On Instructions across multiple projects. You can 
define your instructions, obtain them from somebody else, or copy 
them from another project.

Once defined in a project, Add-On Instructions behave similarly to the 
built-in instructions in Logix5000 controllers. They appear on the 
instruction tool bar for easy access, as do internal RSLogix 5000 
software instructions. 

Save Time

With Add-On Instructions, you can combine your most commonly 
used logic into sets of reusable instructions. You save time when you 
create instructions for your projects and then share them with others. 
Add-On Instructions increase project consistency since commonly 
used algorithms all work in the same manner, regardless of who 
implements the project.

Use Standard Editors

You create Add-On Instructions by using one of three RSLogix 5000 
software programming editors.

Standard Ladder

Function Block Diagram

Structured Text

Once you have created instructions, you can use them in any RSLogix 
5000 editor. 

Export Add-On Instructions

You can export Add-On-Instructions to other projects as well as copy 
and paste them from one project to another. Give each instruction a 
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unique name so that you don’t accidentally overwrite another 
instruction of the same name. 

Use Context Views

Context views let you visualize an instruction’s logic for a specific 
instant, simplifying online troubleshooting of your Add-On 
Instructions. Each instruction contains a revision, a change history, 
and an auto-generated help page.

Create Custom Help

When you create an instruction, you enter information for the 
description fields in software dialogs, information that becomes what 
is known as Custom Help. Custom Help makes it easier for users to 
get the help they need when implementing the instructions.

Apply Source Protection

As the creator of Add-On Instructions, you can limit users of your 
instruction(s) to read-only access, or you can bar access to the internal 
logic or local parameters used by the instruction(s). This source 
protection lets you prevent unwanted changes to your instruction(s) 
and protects your intellectual property.

For more information... The Logix5000 Controllers Common Procedures Manual, 1756-PM001 
provides information on how to:

design and program sequential function chart (SFC) logic

program structured text (ST) logic

program ladder diagram (LD) logic

program function block diagram (FBD) logic

force logic

The Logix5000 Controllers Execution Time and Memory Use Reference 
Manual, publication 1756-RM087 provides information on memory 
use and execution times for instructions.
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Monitor Controller Status The FlexLogix controller uses Get System Value (GSV) and Set System 
Value (SSV) instructions to get and set (change) controller data. The 
controller stores system data in objects. There is no status file, as in 
the PLC-5 processor. 

The GSV instruction retrieves the specified information and places it 
in the destination. The SSV instruction sets the specified attribute with 
data from the source.

When you enter a GSV/SSV instruction, the programming software 
displays the valid object classes, object names, and attribute names for 
each instruction. For the GSV instruction, you can get values for all the 
available attributes. For the SSV instruction, the software displays only 
those attributes you are allowed to set.

In some cases, there will be more than one instance of the same type 
of object, so you might also have to specify the object name. For 
example, there can be several tasks in your application. Each task has 
its own TASK object that you access by the task name.

You can access these object classes:

For more information... The Logix5000 Controllers General Instructions Reference Manual, 
1756-RM003 describes how to use the GSV and SSV instructions. 
These instructions support several different attributes of information.

The Logix5000 Controllers Common Procedures Manual, 1756-PM001 
provides information on how to:

handle major faults

handle minor faults

determine controller memory use

AXIS

CONTROLLER

CONTROLLERDEVICE

CST

DF1

FAULTLOG

MESSAGE

MODULE

MOTIONGROUP

PROGRAM

ROUTINE

SERIALPORT

TASK

WALLCLOCKTIME
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Monitor Connections If communication with a device in the I/O configuration of the 
controller does not occur for 100 ms or 4 times the RPI (whichever is 
less), the communication times out and the controller produces the 
following warnings:

The I/O LED on the front of the controller flashes green.

A  shows over the I/O configuration folder and over the 
device (s) that has timed out.

A module fault code is produced, which you can access 
through:

– Module Properties dialog box for the module

– GSV instruction

Determine if communication has timed out with any device

If communication times out with at least one device (module) in the 
I/O configuration of the controller, the I/O LED on the front of the 
controller flashes green.

The GSV instruction gets the status of the I/O LED and stores it 
in the I_O_LED tag.

If I_O_LED equal 2, the controller has lost communication with 
at least one device.

where:

I_O_LED is a DINT tag that stores the status of the I/O LED on 
the front of the controller.

Determine if communication has timed out with a specific 
I/O module

If communication times out with a device (module) in the I/O 
configuration of the controller, the controller produces a fault code for 
the module.

The GSV instruction gets the fault code for Io_Module and stores 
it in the Module_Status tag.

See:

Logix5000 Controllers Common 
Procedures Manual, 1756-PM001
Logix5000 Controllers Design 
Considerations Reference Manual,

!

Get System Value
CIP Object Class MODULE
CIP Object Name  
Attribute Name LedStatus
Dest I_O_LED
 

GSV
Equal
Source A I_O_LED
 
Source B 2
  

EQU
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If Module_Status is any value other than 4, the controller is not 
communicating with the module.

Interrupt the execution of logic and execute the fault handler

1. In the controller organizer, right-click the module and select 
Properties.

2. Click the Connection tab.

3. Select (check) the Major Fault If Connection Fails While in Run 
Mode check box.
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4. Develop a routine for the Controller Fault Handler. See the 
Logix5000 Controllers Common Procedures, publication 
1756-PM001.

Select a System 
Overhead Percentage

The Controller Properties dialog lets you specify a percentage for 
system overhead. This percentage specifies the percentage of 
controller time (excluding the time for periodic tasks) that is devoted 
to communication and background functions.

System overhead functions include:

communicating with programming and HMI devices (such as 
RSLogix 5000 software)

responding to messages

sending messages

re-establishing and monitoring I/O connections (such as RIUP 
conditions); this does not include normal I/O communications 
that occur during program execution

bridging communications from the serial port of the controller to 
other communication devices

The controller performs system overhead functions for up to 1 ms at a 
time. If the controller completes the overhead functions in less than 
1 ms, it resumes the continuous task.

As the system overhead percentage increases, time allocated to 
executing the continuous task decreases. If there are no 
communications for the controller to manage, the controller uses the 
communications time to execute the continuous task. While increasing 

1. View properties for the controller and select the Advanced tab.
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the system overhead percentage does increase communications 
performance, it also increases the amount of time it takes to execute a 
continuous task - increasing overall scan time

The table below shows the ratio between the continuous task and the 
system overhead functions:

At a time slice of 10%, system overhead interrupts the continuous task 
every 9 ms (of continuous task time), as illustrated below.

The interruption of a periodic task increases the elapsed time (clock 
time) between the execution of system overhead, as shown below.

At this time slice: The continuous tasks 
runs for:

And then overhead occurs 
for up to:

10% 9 ms 1 ms

20% 4 ms 1 ms

33% 2 ms 1 ms

50% 1 ms 1 ms

Legend:

Task executes.

Task is interrupted (suspended).

periodic

1 ms 1 ms

system overhead

9 ms 9 ms

continuous task

0 5 10 15 20 25

elapsed time (ms)

1 ms 1 ms 1 ms 1 ms 1ms

periodic task

1 ms 1 ms

system overhead

9 ms of continuous task time 9 ms of continuous task time

continuous task

0 5 10 15 20 25

elapsed time (ms)
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If you use the default time slice of 20%, the system overhead 
interrupts the continuous task every 4 ms (of continuous task time).

If you increase the time slice to 50%, the system overhead interrupts 
the continuous task every 1 ms (of continuous task time).

If the controller only contains a periodic task(s), the system overhead 
timeslice value has no effect. System overhead runs whenever a 
periodic task is not running.

1 ms 1 ms 1 ms 1 ms 1 ms

system overhead

4 ms 4 ms 4 ms 4 ms 4 ms

continuous task

5 10 15 20 25

elapsed time (ms)

1 ms

system overhead

1 ms

continuous task

5 10 15 20 25

elapsed time (ms)

periodic task

system overhead

5 10 15 20 25

continuous task

elapsed time (ms)
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Use the Event Task The event task is available with FlexLogix controllers using firmware 
version 12.x or greater. Previously, the only tasks available were the 
continuous task and periodic task. However, the event task offers 
FlexLogix controller users a task that executes a section of logic 
immediately when an event occurs.

An event task performs a function only when a specific event (trigger) 
occurs. Whenever the trigger for the event task occurs, the event task:

interrupts any lower priority tasks

executes one time

returns control to where the previous task left off

For FlexLogix controller, the event task trigger can only be the EVENT 
instruction or a consume tag.

Prioritizing Periodic and Event Tasks

Although a FlexLogix project can contain up to 8 tasks, the controller 
executes only one task at a time. If a periodic or event task is 
triggered while another task is currently executing, the priority of each 
task tells the controller what to do.

The FlexLogix controller has 15 priority levels for its tasks. To assign a 
priority to a task, use the guidelines described in the table..

If you want: Then Notes:

this task to interrupt another 
task

Assign a priority number 
that is less than (higher 
priority) the priority number 
of the other task.

A higher priority task 
interrupts all lower 
priority tasks.

A higher priority task can 
interrupt a lower priority 
task multiple times.

another task to interrupt this 
task

Assign a priority number 
that is greater than (lower 
priority) the priority number 
of the other task.

this task to share controller 
time with another task

Assign the same priority 
number to both tasks.

The controller switches back 
and forth between each task 
and executes each one for 
1ms.
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Triggering the Event Task

To trigger an event task based on conditions in your logic, use the 
EVENT Instruction trigger.

The EVENT Instruction Only trigger requires that you use a Trigger 
Event Task (EVENT) instruction to trigger the task. You can use an 
EVENT instruction from multiple points in your project. Each time the 

instruction executes, it triggers the specified event task.

Let an event trigger this task.

Let an EVENT instruction trigger the task.

No tag is required.

Description:

Program A executes an EVENT instruction.

The event task that is specified by the EVENT instruction executes one time.

Program B executes an EVENT instruction.

The event task that is specified by the EVENT instruction executes one time.

EVENT instruction in program A

EVENT instruction in program B

event task

1 2

1

2
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Programmatically Determine if an EVENT Instruction Triggered 
a Task

To determine if an EVENT instruction triggered an event task, use a 
Get System Value (GSV) instruction to monitor the Status attribute of 
the task.

The controller does not clear the bits of the Status attribute once they 
are set.

To use a bit for new status information, you must manually clear 
the bit.

Use a Set System Value (SSV) instruction to set the attribute to a 
different value.

Checklist for an EVENT Instruction Task

For more information on using the event task, see Logix5000 
Controllers Common Procedures programming manual, 
publication 1756-PM001.

Status Attribute of the TASK Object

Attribute: Data Type: Instruction: Description:

Status DINT GSV

SSV

Provides status information about the task. Once the controller sets a bit, you 
must manually clear the bit to determine if another fault of that type occurred.

To determine if: Examine this bit:

An EVENT instruction triggered the task (event task 
only).

0

A timeout triggered the task (event task only). 1

An overlap occurred for this task. 2

For this: Make sure you:

q 1. EVENT instruction Use a Trigger Event Task (EVNT) instruction at each point in your logic that you 
want to trigger the event task.

q 2. Task priority Configure the event task as the highest priority task.

If a periodic task has a higher priority, the event task may have to wait until the 
periodic task is done.

q 3. Number of event tasks Limit the number of event tasks.

Each additional task reduces the processing time that is available for other tasks. 
This could cause an overlap.

q 4. Automatic Output Processing For an event task, you can typically disable automatic output processing (default). 
This reduces the elapsed time of the task.
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Notes:
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Configure PhaseManager

Use This Chapter The PhaseManager option of RSLogix 5000 software gives you a state 
model for your equipment. This chapter summarizes:

PhaseManager Overview PhaseManager lets you add equipment phases to your controller. An 
equipment phase helps you lay-out your code in sections that are 
easier to write, find, follow, and change.

See:
PhaseManager User Manual, 
LOGIX-UM001

For this information: See:

PhaseManager Overview 89

State Model Overview 91

Compare PhaseManager to Other State Models 94

Minimum System Requirements 94

Equipment Phase Instructions 95

Term Description

equipment phase An equipment phase is similar to a program:

You run the equipment phase in a task.

You give the equipment phase a set of routines and tags.

An equipment phase is different from a program in these ways:

The equipment phase runs by a state model.

You use an equipment phase to do 1 activity of your equipment.

state model A state model divides the operating cycle of your equipment into a series of states. Each 
state is an instant in the operation of the equipment. It's the actions or conditions of the 
equipment at a given time.

The state model of an equipment phase is similar to the S88 and PackML state models.

state machine An equipment phase includes an embedded state machine that:

calls the main routine (state routine) for an acting state

manages the transitions between states with minimal coding

You code the transition conditions. When the conditions are true, the equipment phase 
transitions the equipment to the next required state.

makes sure that the equipment goes from state to state along an allowable path

PHASE tag When you add an equipment phase, RSLogix 5000 software makes a tag for the equipment 
phase. The tag uses the PHASE data type.
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Here’s how the PhaseManager into RSLogix 5000 programming 
software:

MainTask

Tasks

Water Feed

Other code does the specific actions of your equipment

My Equipment Program

Mix Phase

MainProgram

Controller Tags

Controller

Add Water Phase

A PHASE tag gives you the status of an equipment phase.

An equipment phase directs 1 activity of your equipment.

A state model divides the activity into a series of states.

How to add 
water

Running State Routine

Drain Phase

Space Parts Phase

Conveyor Enable Axes

Equipment phase instructions control the transitions between 
states, handle faults, etc.

PSC POVR PCLF PRNP PATT

PCMD PFL PXRQ PPD PDET
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State Model Overview A state model divides the operating cycle of your equipment into a 
series of states. Each state is an instant in the operation of the 
equipment. It's the actions or conditions of the equipment at a given 
time.

In a state model, you define what your equipment does under 
different conditions, such as run, hold, stop, etc. You don’t need to 
use all the states for your equipment. Use only the states that you 
want.

There are 2 types of states:

PhaseManager uses the following states: 

Type of state Description

Acting Does something or several things for a certain time or until 
certain conditions are met. An acting state runs one time or 
repeatedly.

Waiting Shows that certain conditions are met and the equipment is 
waiting for the signal to go to the next state.

Holding

Hold

Idle
Start

Running
Hold

Held

Restarting
Restart

Stop

Stopping
Abort

Aborting

Stopped Aborted

Abort

Resetting

Complete

Reset

Reset

Your equipment can go from any 
state in the box to the stopping or 
aborting state.

Acting

Waiting

Acting states represent the 
things your equipment does at 
a given time.

Waiting states represent the 
condition of your equipment 
when it is in-between acting 
states.
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With a state model, you define the behavior of your equipment and 
put it into a brief functional specification. In this way you show what 
happens and when it happens.

How equipment changes states

The arrows in the state model show to which states your equipment 
can go from the state it is in now.

Each arrow is called a transition.

A state model lets the equipment make only certain transitions. 
This gives the equipment the same behavior as any other 
equipment that uses the same model.

For this State: Ask:

Stopped What happens when you turn on power?

Resetting How does the equipment get ready to run?

Idle How do you tell that the equipment is ready to run?

Running What does the equipment do to make product?

Holding How does the equipment temporarily stop making product without 
making scrap?

Held How do you tell if the equipment is safely holding?

Restarting How does the equipment resume production after holding?

Complete How do you tell when the equipment is done with what it had to do?

Stopping What happens during an normal shutdown?

Aborting How does the equipment shutdown if a fault or failure happens?

Aborted How do you tell if the equipment is safely shutdown?
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PhaseManager uses the following transitions:

Holding

Hold

Idle
Start

Running
Hold

Held

Restarting
Restart

Stop

Stopping
Abort

Aborting

Stopped Aborted

Abort

Resetting

Complete

Reset

Reset

= transition

Command Done — No command. Use PSC instruction instead.

Fault (specific use of the abort 
command)

Your equipment can go from any 
state in the box to the stopping or 
aborting state.

Type of transition Description

Command A command tells the equipment to start doing something or do something different. For example the 
operator pushes the start button to start production and the stop button to shutdown.

PhaseManager uses these commands:

reset stop restart

start hold abort

Done Equipment goes to a waiting state when it's done with what it's doing. You don’t give the equipment a 
command. Instead, you set up your code to signal when the equipment is done. The waiting state 
shows that the equipment is done.

Fault A fault tells you that something out of the ordinary has happened. You set up your code to look for 
faults and take action if it finds any. Suppose you want your equipment to shut down as fast as 
possible if a certain fault happens. In that case, set up your code look for that fault and give the abort 
command if it finds it.
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Manually change states

RSLogix 5000 software has a window that lets you monitor and 
command an equipment phase. 

Compare PhaseManager to 
Other State Models

This table compares PhaseManager’s state model to other common 
state models:

Minimum System 
Requirements

To develop PhaseManager programs, you need:

FlexLogix controller with firmware revision 15.0 or later

communication path to the controller

RSLogix 5000 software version 15.0 or later

To enable PhaseManager support, you need the full or professional 
editions of RSLogix 5000 software or the optional PhaseManager 
add-on (9324-RLDPMENE) to your RSLogix 5000 software package.

State that the equipment phase is in right now

To manually change states:

1. Take ownership of the equipment phase.

2. Give a command.

S88 PackML PhaseManager

Idle Starting  Ready Resetting  Idle

Running  Complete Producing Running  Complete

Pausing  Paused Standby subroutines, breakpoints, or both.

Holding  Held Holding  Held Holding  Held

Restarting none Restarting

Stopping  Stopped Stopping  Stopped Stopping  Stopped

Aborting  Aborted Aborting  Aborted Aborting  Aborted
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Equipment Phase 
Instructions

The controller supports several instructions to support equipment 
phases. The instructions are available in ladder diagram (LD) and 
structured text (ST).

For more information… The PhaseManager User Manual, LOGIX-UM001 provides information 
on how to design, configure, and program, and phase manager 
application.

If you want to: Use this instruction:

signal a phase that the state routine is complete so go to the 
next state

PSC

change the state or substate of a phase PCMD

signal a failure for a phase PFL

clear the failure code of a phase PCLF

initiate communication with RSBizWare Batch software PXRQ

clear the NewInputParameters bit of a phase PRNP

set up breakpoints within the logic of a phase PPD

take ownership of a phase to either:
prevent another program or RSBizWare Batch software 
from commanding a phase
make sure another program or RSBizWare Batch software 
does not already own a phase

PATT

relinquish ownership of a phase PDET

override a command POVR
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Notes:
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Maintain the Battery

Using this Appendix

Storing Replacement 
Batteries

Because a battery may leak potentially dangerous chemicals if stored 
improperly, store batteries as follows:

For information about: See page

Storing Replacement Batteries 97

Estimating Battery Life 98

Replacing a Battery 99

ATTENTION Store batteries in a cool, dry environment. We recommend 
25° C with 40% to 60% relative humidity. You may store 
batteries for up to 30 days between -45° to 85° C, such as 
during transportation. To avoid possible leakage, do not store 
batteries above 60° C for more than 30 days.
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Estimating Battery Life When the battery is about 95 percent discharged, the controller 
provides the following warnings:

On the front of the controller, the BATTERY LED turns on 
(solid red).

A minor fault occurs (type 10, code 10).

To prevent the battery from leaking potentially dangerous chemicals, 
replace the battery at least as often as:

To estimate how long the battery will support the memory of 
the controller:

1. Determine the temperature (° C) 1 in. below the 
FlexLogix controller.

2. Determine the percentage of time that the controller is 
powered off per week.

ATTENTION To prevent possible battery leakage, even if the BATTERY LED is 
off, replace the battery according to this schedule:

EXAMPLE If a controller is off:

8 hr/day during a 5-day work week

all day Saturday and Sunday

Then the controller is off 52% of the time:

1. total hours per week = 7 x 24 = 168 hours

2. total off hours per week = (5 days x 8 hrs/day) 
+ Saturday + Sunday = 88 hours

3. percentage off time = 88/168 = 52%

If the temperature 1 in. 
below the controller is:

Replace the battery within:

0° to 35° C No required replacement

36° to 40° C 3 years

41° to 45° C 2 years

46° to 50° C 16 months

51° to 55° C 11 months

56° to 60° C 8 months

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1031 of 3168



Publication 1794-UM001G-EN-P - January 2007

Maintain the Battery        99

Use the off-time percentage you calculated with the following table to 
determine battery life:

Replacing a Battery Because the controller uses a lithium battery, you must follow specific 
precautions when handling or disposing a battery.

1. Turn off power to the FlexLogix controller.

2. Does the existing battery show signs of leakage or damage?

Worst-case battery life estimate:

Catalog number: Temperature: Power off 100%: Power off 50%: Battery duration after 
the LED turns on:(1)

1794-L34 60° C 1.8 years 3.6 years 3 days

25° C 6.7 months 1.1 year 3 days

(1) The battery indicators (BATTERY) warns you when the battery is low. These durations are the amounts of time the battery will retain controller memory from 
the time the controller is powered down after the LED first turns on.

IMPORTANT If the BATTERY LED turns on when you apply power to the 
controller, the battery life may be less than the table above 
indicates. Some of the warning time may have been used while 
the controller was off and unable to turn on the BATTERY LED.

ATTENTION The controller uses a lithium battery, which contains potentially 
dangerous chemicals. Before handling or disposing a battery, 
review Guidelines for Handling Lithium Batteries, publication 
AG-5.4.

If: Then:

Yes Before handling the battery, review Guidelines for Handling Lithium 
Batteries, publication AG-5.4.

No Go to the next step.
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3. Remove the old battery.

4. Install a new 1756-BA1 battery.

5. Attach the battery label:

a. Write on the battery label the date you install the battery.

b. Attach the label to the inside of the battery compartment.

6. On the front of the controller, is the BATTERY LED off?

7. Dispose the old battery according to state and local regulations.

ATTENTION Only install a 1756-BA1 battery. If you install a different 
battery, you may damage the controller.

If: Then:

Yes Go to the next step.

No A. Check that the battery is correctly connected to the controller.

B. If the BATTERY LED remains on, install another 1756-BA1 battery.

C. If the BATTERY LED remains on after you complete Step B., contact your 
Rockwell Automation representative or local distributor.

ATTENTION Do not incinerate or dispose lithium batteries in general 
trash collection. They may explode or rupture violently. 
Follow state and local regulations for disposal of these 
materials. You are legally responsible for hazards 
created while your battery is being disposed.
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Appendix A

FlexLogix System Status Indicators

Controller LEDs The table below describes the controller LEDs present on all 
FlexLogix controllers. 

If this indicator: is in this condition: It means:

RUN off The controller is in Program or Test mode.

steady green The controller is in Run mode.

FORCE off No tags contain I/O force values.
I/O forces are inactive (disabled).

steady amber I/O forces are active (enabled).
I/O force values may or may not exist.

flashing amber One or more input or output addresses have been forced to an On or Off state, but the 
forces have not been enabled.

BAT off The battery supports memory.

steady red Either the battery is:
not installed.

95% discharged and should be replaced.

I/O off Either:
There are no devices in the I/O configuration of the controller.

The controller does not contain a project (controller memory is empty).

steady green The controller is communicating with all the devices in its I/O configuration.

flashing green One or more devices in the I/O configuration of the controller are not responding.

flashing red The controller is not communicating to any devices.
The controller is faulted.

OK off No power is applied.

flashing red One of the following:
The controller requires a firmware update.

A major recoverable fault occurred on the controller. To clear the fault:

1. Turn the controller keyswitch from PROG to RUN to PROG.

2. Go online with RSLogix 5000.

steady red The controller detected a non-recoverable major fault, so it cleared the project from 
memory. To recover:
1. Cycle power to the chassis.
2. Download the project.
3. Change to Run mode.

If the OK LED remains steady red, contact your Rockwell Automation representative or 
local distributor.

steady green Controller is OK.
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Notes:
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Appendix B

FlexLogix Back-Up on DeviceNet

Using This Appendix

This chapter offers a solution to back-up your FlexLogix controller on 
DeviceNet. FlexLogix Back-Up on DeviceNet is a simple, low-cost, 
back-up system most effective when used in smaller applications that 
require fast switchovers from a primary to a secondary controller.

This back-up solution will:

minimize downtime in case of controller failure when the same 
program is used in both programs.

mitigate the risk of changes adversely affecting the application 
(use old, proven program in one controller and new, untested 
program in other controller). If the new untested program 
causes a problem, a forced switchover can be made to the older 
proven program without downloading the program again.

The FlexLogix Back-Up on DeviceNet solution takes advantage of 
Shared DeviceNet Mastership of Slave I/O Devices technology. 
Typically, only a single DeviceNet master exists for any particular 
slave. With Shared DeviceNet Mastership, two masters can exist. 
Heartbeat communications between primary and secondary 
controllers determines which scanner is the master and which scanner 
remains in stand-by mode.

For information about: See page

How the Back-up Works 104

Power-Up and System Start-up 106

Developing the FlexLogix Back-Up Application 108

Using Indicators to Check Status 115

Development and Debugging Tips 115
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How the Back-up Works Figure  shows an example back-up system. In the back-up system, the 
following occurs:

Both controllers/scanners simultaneously receive all inputs.

Both controllers execute in parallel but are NOT synchronized.

Only the primary controllers sends output data to the I/O 
devices. A virtual switch in the 1788-DNBO cards is used to 
switch outputs between primary and secondary controllers.

After failure or forced switchover, outputs are automatically 
switched by the 1788-DNBO card from the primary controller to 
secondary. When the switch occurs, the secondary controller 
becomes the primary controller.

The switchover occurs so quickly that the I/O devices do not 
timeout; these devices are unaware that redundant 
controllers/scanners exist and are unaware of the switchover.

43493

DeviceNet

Primary controller

Secondary controller All backed up devices must 
operate on DeviceNet
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Requirements of the Back-Up

The FlexLogix Back-Up on DeviceNet solution requires that you use 
the following:

RSLogix 5000, version 10 or higher

2 FlexLogix controllers, firmware revision 10.x or higher

2 1788-DNBO communication cards, firmware revision 2.x or 
higher

Additional requirements are as follows:

When setting up the DeviceNet network, you must set the 
primary and secondary 1788-DNBO cards to the same node 
address and reserve the next node address.

We recommend you set the primary and secondary 1788-DNBO 
node addresses to 0 and reserve node 1. However, you can use 
any successive node numbers (e.g. 30 and 31).

All I/O and operator interfaces that required back-up must be on 
DeviceNet.

The scanlists in the two DeviceNet scanner must be identical.

IMPORTANT Many applications use multiple communications cards in a 
FlexLogix controller to communicate with several networks. 
This solution requires the software and FlexLogix controllers 
use version 10.x or higher.

However, if you are using the 1788-ENBT card in your 
application, remember that you must use software and 
FlexLogix controllers of version 11.x or higher.
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Power-Up and 
System Start-up

To configure a FlexLogix Back-up system on DeviceNet, you can take 
the following steps. Some of these steps are described in greater detail 
in the rest of the appendix.

1. Install all I/O and operator interfaces that you need to back-up 
on DeviceNet.

We recommend that you reserve node addresses 0 and 1 for the 
two FlexLogix controllers used in the back-up. If you do not use 
0 and 1, make sure you reserve two consecutive numbers for the 
controllers when you install I/O and other devices on 
DeviceNet.

2. Connect a FlexLogix controller with a 1788-DNBO scanner to 
the DeviceNet network.

3. Set the controller node address to 0 (or the lower of the 2 node 
addresses reserved for the FlexLogix controllers).

4. Power-up the controller and the network.

5. Use RSNetWorx for DeviceNet to download the network’s 
scanlist to the 1788-DNBO card.

You can use either a scanlist from a new configuration or 
previously-used configuration. If the scanlist is a new 
configuration, we recommend you save it to a new project for 
later use.

6. Use RSLogix5000 software to download the appropriate user 
program to the FlexLogix controller.

The program should contain the explicit message(s) that enable 
the back-up feature for this controller and scanner. The 
messages are described in the Developing the FlexLogix 
Back-Up Application section beginning on page 108.

7. Put controller into RUN mode.

8. Either disable power to the controller or disconnect the scanner 
from DeviceNet. This controller will be the secondary controller.
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9. Connect the other FlexLogix controller with a 1788-DNBO 
scanner on the network.

10. Set the node address to 0.

11. Power-up the controller and scanner.

12. Use RSNetWorx for DeviceNet to download the same scanlist 
used in step 5.

It may be necessary to browse the network again before 
downloading the scanlist. This second browsing of the network 
allows RSNetWorx for DeviceNet to establish communication to 
the new scanner at the same node number as the previous 
scanner.

13. Use RSLogix5000 to download the user program to the second 
FlexLogix controller as performed in step 6.

Typically, the same user program is downloaded to the second 
FlexLogix controller as the first. However, unlike the scanlists, 
the user programs in the controllers do not have to be identical.

14. Put the controller into RUN mode.

This controller is now ready to go and is the primary controller.

15. Reapply power to the secondary controller and/or reconnect the 
secondary scanner to the DeviceNet subnet.

This completes the back-up process. For more detailed information on 
some of the steps listed previously, see the next section.
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Developing the FlexLogix 
Back-Up Application

The FlexLogix back-up is enabled from an RSLogix 5000 user program 
with a few simple ladder rungs (or equivalent). The following rungs 
are used in the FlexLogix back-up:

Back-up Heartbeat Configuration Rungs - required

Reading Back-up State Rung - optional

Reading Back-up Status - optional

Back-up Heartbeat Configuration Rungs

The first, and most critical, step is to set the back-up “heartbeat” 
constant in the DeviceNet scanner. The heartbeat constant enables the 
back-up feature and determines the switchover time (2 x heartbeat).

By default, the heartbeat is zero; this default value disables the 
back-up mode. Your user program must set the heartbeat to a 
non-zero value to enable back-up.

The heartbeat occurs in multiples of 8ms (i.e. 8, 16, 24, etc.). We 
recommend a value of 16-48ms for most applications. The 
recommended heartbeat times result in switchover times of 32-96ms. 
However, these times do not include controller scan delays.

IMPORTANT If multiples of 8 are not used for the requested heartbeat, then 
the DeviceNet scanner uses the next higher supported 
heartbeat value that can be read from the scanner. For example, 
if you set the heartbeat to 10, the scanner uses a 16ms 
heartbeat.
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Setting the Heartbeat Constant

You can set the heartbeat constant with five rungs of ladder logic. 
Figure  shows rungs 0 & 1 and the message set-up used in rung 1. The 
message in rung 1 uses the INT data type.

Rung 1 message configuration and communication tabs

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1042 of 3168



Publication 1794-UM001G-EN-P - January 2007

110        FlexLogix Back-Up on DeviceNet

Figure  shows rung 2 and the message set-up used on it. The message 
in rung 2 uses the INT data type.

Rung 2 message configuration and communication tabs
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Figure  shows rungs 3 & 4 and the message set-up used on it. The 
message in rung 3 uses the INT data type.

This completes the required portion of ladder logic to enable the 
FlexLogix back-up on DeviceNet. The following sections describe 
how to use additional ladder logic to read back-up state and status. 
However, these sections are not required to complete the back-up 
solution.

Rung 3 message configuration and communication tabs
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Reading Back-up State Rung

You can read the back-up state of the DeviceNet scanner with a single 
rung of ladder logic. The back-up state is useful for debug or more 
sophisticated back-up schemes. The message in this rung uses the 
SINT data type.

Figure  shows the rung you can use to read the back-up state.

Rung 5 message configuration and communication tabs
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Table  describes the possible values this message may return when 
reading the back-up state of the DeviceNet scanner.

If the message reads 
this value:

the back-up state of the DeviceNet scanner is:

0 Disabled

1 Primary scanner

2 Back-up scanner

3 Invalid primary node address (e.g. the node address cannot 
be 62 or 63)

4 Faulted back-up scanner - CRC failure (e.g. the scanlists in 
the scanners do not match)

5 Faulted back-up scanner - back-up node number failure (e.g. 
the back-up scanner is not using a node number = the 
primary node number + 1)

6 Back-up scanner pending primary detection

254 Attempting primary access

255 Attempting back-up access
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Reading Back-up Status

You can read the back-up status of the DeviceNet scanner with a 
single rung of ladder logic. The back-up state is useful for debugging 
or more sophisticated back-up schemes. The message in this rung 
uses the SINT data type.

Figure  shows the rung you can use to read the back-up state.

Table  describes the possible values this message may return when 
reading the back-up status of the DeviceNet scanner.

Rung 6 message configuration and communication tabs

If the message reads 
this value:

the back-up state of the DeviceNet scanner is:

0 No back-up scanner detected

1 Primary scanner forcing IDLE (back-up in RUN but primary in 
IDLE)
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Using Indicators to 
Check Status

The 1788-DNBO card’s status indicators provide useful information 
(e.g. determining which controller is primary) about back-up scanner 
status. Table  lists the indicators to monitor when checking back-up 
status.

Development and 
Debugging Tips

When you implement the FlexLogix Back-Up on DeviceNet solution, 
we recommend you consider the following development and 
debugging tips:

Develop and debug the entire application with only the primary 
controller and scanner present. When the application is totally 
verified, then download the program and exact same scanlist to 
the secondary controller, without the primary controller present. 
Verify that the secondary is also functioning properly, and then 
both primary and secondary can be added to the network at the 
same time.

No configuration parameters are entered from RSNetworx for 
DeviceNet or RSLogix5000 to enable Back-up. All configuration 
occurs in the user program. Almost your entire application (e.g. 
except for a few ladder rungs) can be developed without 
knowledge that the application will have a back-up controller 
and scanner.

Local I/O still works when this solution is used but the Local I/O 
is not backed up.

Switchover time depends on the user configurable heartbeat. 
After two heartbeats are lost between primary and secondary the 
switchover occurs. This time can be as little as 50ms with a 
heartbeat of 16ms.

If this indicator exhibits this behavior this condition exists:

Module status (MS) Flashing red A secondary controller was not 
found (or other minor fault 
detected)

Back-up status (BS)(1)

(1) The BS status indicator may not be labelled on current 1788-DNBO communication cards.

Solid green This scanner is the primary 
controller.

Flashing green This scanner is a qualified 
secondary controller.

Off This scanner is not configured for 
back-up mode.
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The I/O during switchover is NOT bumpless. Since the 
programs and I/O updates are not synchronized, it is possible 
for the secondary controller to be either slightly faster or slower 
than the primary.

For example, if output changes during a switchover, the fact that 
the primary and secondary controllers are unsynchronized can 
cause the output to momentarily switch between an older and 
newer value. If you configure the switchover time slower than 
the program scan and I/O update, the secondary lags behind the 
primary and eliminates this.

State variables, such as counters or timers are NOT 
synchronized. The user program must synchronize the primary 
and secondary controllers, typically over an EtherNet/IP or 
ControlNet link between controllers. If the outputs are 
dependent on a state variable, the lack of synchronization can 
also cause a bumpy switchover.

As with all back-up and redundancy systems, the I/O must 
change at a slower rate than the switchover time. If the inputs 
change faster than the switchover, the change of state is lost.

Either the user program or user action determine the primary 
controller. In its simplest mode, the first scanner to power-up or 
become available on DeviceNet first is the primary.

Unlike some back-up systems (i.e. PLC5), the primary controller 
still maintain control of the I/O and switchover does NOT occur 
if the primary controller is set to Program/Idle mode. The 
secondary 1788-DNBO scanner also indicates that it is in Idle 
Mode.

By default, a switchover will NOT occur if the default fault 
routine or user fault routine is executed in the primary 
controller. However, the user fault routine can force a 
switchover if so desired.

If an operator interface is on DeviceNet, then it can work 
without knowledge which controller is primary or secondary.

Online edits are not automatically performed on both Primary 
and Secondary since no synchronization exists between Primary 
and Secondary. Once an online edit occurs on the Primary, then 
the Primary and Secondary will have different programs.

FlexLogix Back-up on DeviceNet is not Hot Back-up. Hot 
Back-up implies complete synchronization of program, program 
variables, and I/O. Also, I/O switchover is completely bumpless 
is Hot Back-up.
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Instruction Locator

Where to Find an 
Instruction

This locator table lists the available instructions, which publications 
describe the instructions, and which programming languages are 
available for the instructions.

If the locator lists: The instruction is documented in:

general Logix5000 Controllers General Instructions Set Reference Manual, 
1756-RM003

process control Logix5000 Controllers Process Control and Drives Instructions Set 
Reference Manual, 1756-RM006

motion Logix5000 Controllers Motion Instructions Set Reference Manual, 
1756-RM007

phase PhaseManager User Manual, LOGIX-UM001

Instruction: Location: Languages:

ABL
ASCII Test For Buffer Line

general relay ladder
structured text

ABS
Absolute Value

general relay ladder
structured text
function block

ACB
ASCII Chars in Buffer

general relay ladder
structured text

ACL
ASCII Clear Buffer

general relay ladder
structured text

ACOS
Arc Cosine

general structured text

ACS
Arc Cosine

general relay ladder
function block

ADD
Add

general relay ladder
structured text
function block

AFI
Always False Instruction

general relay ladder

AHL
ASCII Handshake Lines

general relay ladder
structured text

ALM
Alarm

process control structured text
function block

ALMA
Analog Alarm

general relay ladder
structured text
function block

ALMD
Digital Alarm

general relay ladder
structured text
function block

AND
Bitwise AND

general relay ladder
structured text
function block

ARD
ASCII Read

general relay ladder
structured text

ARL
ASCII Read Line

general relay ladder
structured text

ASIN
Arc Sine

general structured text

ASN
Arc Sine

general relay ladder
function block

ATAN
Arc Tangent

general structured text

ATN
Arc Tangent

general relay ladder
function block

AVE
File Average

general relay ladder

AWA
ASCII Write Append

general relay ladder
structured text

AWT
ASCII Write

general relay ladder
structured text

BAND
Boolean AND

general structured text
function block

BNOT
Boolean NOT

general structured text
function block

BOR
Boolean OR

general structured text
function block

Instruction: Location: Languages:

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1050 of 3168



Publication 1794-UM001G-EN-P - January 2007

118        Instruction Locator

BRK
Break

general relay ladder

BSL
Bit Shift Left

general relay ladder

BSR
Bit Shift Right

general relay ladder

BTD
Bit Field Distribute

general relay ladder

BTDT
Bit Field Distribute with Target

general structured text
function block

BTR
Message

general relay ladder
structured text

BTW
Message

general relay ladder
structured text

BXOR
Boolean Exclusive OR

general structured text
function block

CLR
Clear

general relay ladder
structured text

CMP
Compare

general relay ladder

CONCAT
String Concatenate

general relay ladder
structured text

COP
Copy File

general relay ladder
structured text

COS
Cosine

general relay ladder
structured text
function block

CPS
Synchronous Copy File

general relay ladder
structured text

CPT
Compute

general relay ladder

CTD
Count Down

general relay ladder

CTU
Count Up

general relay ladder

CTUD
Count Up/Down

general structured text
function block

D2SD
Discrete 2-State Device

process control structured text
function block

D3SD
Discrete 3-State Device

process control structured text
function block

DDT
Diagnostic Detect

general relay ladder

DEDT
Deadtime

process control structured text
function block

DEG
Degrees

general relay ladder
structured text
function block

DELETE
String Delete

general relay ladder
structured text

DERV
Derivative

process control structured text
function block

Instruction: Location: Languages:

DFF
D Flip-Flop

process control structured text
function block

DIV
Divide

general relay ladder
structured text
function block

DTOS
DINT to String

general relay ladder
structured text

DTR
Data Transitional

general relay ladder

EOT
End of Transition

general relay ladder
structured text

EQU
Equal to

general relay ladder
structured text
function block

ESEL
Enhanced Select

process control structured text
function block

EVENT
Trigger Event Task

general relay ladder
structured text

FAL
File Arithmetic and Logic

general relay ladder

FBC
File Bit Comparison

general relay ladder

FFL
FIFO Load

general relay ladder

FFU
FIFO Unload

general relay ladder

FGEN
Function Generator

process control structured text
function block

FIND
Find String

general relay ladder
structured text

FLL
File Fill

general relay ladder

FOR
For

general relay ladder

FRD
Convert to Integer

general relay ladder
function block

FSC
File Search and Compare

general relay ladder

GEQ
Greater than or Equal to

general relay ladder
structured text
function block

GRT
Greater Than

general relay ladder
structured text
function block

GSV
Get System Value

general relay ladder
structured text

HLL
High/Low Limit

process control structured text
function block

HPF
High Pass Filter

process control structured text
function block

ICON
Input Wire Connector

general function block

Instruction: Location: Languages:
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INSERT
Insert String

general relay ladder
structured text

INTG
Integrator

process control structured text
function block

IOT
Immediate Output

general relay ladder
structured text

IREF
Input Reference

general function block

JKFF
JK Flip-Flop

process control structured text
function block

JMP
Jump to Label

general relay ladder

JSR
Jump to Subroutine

general relay ladder
structured text
function block

JXR
Jump to External Routine

general relay ladder

LBL
Label

general relay ladder

LDL2
Second-Order Lead Lag

process control structured text
function block

LDLG
Lead-Lag

process control structured text
function block

LEQ
Less Than or Equal to

general relay ladder
structured text
function block

LES
Less Than

general relay ladder
structured text
function block

LFL
LIFO Load

general relay ladder

LFU
LIFO Unload

general relay ladder

LIM
Limit

general relay ladder
function block

LN
Natural Log

general relay ladder
structured text
function block

LOG
Log Base 10

general relay ladder
structured text
function block

LOWER
Lower Case

general relay ladder
structured text

LPF
Low Pass Filter

process control structured text
function block

MAAT
Motion Apply Axis Tuning

motion relay ladder
structured text

MAFR
Motion Axis Fault Reset

motion relay ladder
structured text

MAG
Motion Axis Gear

motion relay ladder
structured text

MAH
Motion Axis Home

motion relay ladder
structured text

Instruction: Location: Languages:

MAHD
Motion Apply Hookup 
Diagnostics

motion relay ladder
structured text

MAJ
Motion Axis Jog

motion relay ladder
structured text

MAM
Motion Axis Move

motion relay ladder
structured text

MAOC
Motion Arm Output Cam

motion relay ladder
structured text

MAPC
Motion Axis Position Cam

motion relay ladder
structured text

MAR
Motion Arm Registration

motion relay ladder
structured text

MAS
Motion Axis Stop

motion relay ladder
structured text

MASD
Motion Axis Shutdown

motion relay ladder
structured text

MASR
Motion Axis Shutdown Reset

motion relay ladder
structured text

MATC
Motion Axis Time Cam

motion relay ladder
structured text

MAVE
Moving Average

process control structured text
function block

MAW
Motion Arm Watch

motion relay ladder
structured text

MAXC
Maximum Capture

process control structured text
function block

MCCD
Motion Coordinated Change 
Dynamics

motion relay ladder
structured text

MCCM
Motion Coordinated Circular 
Move

motion relay ladder
structured text

MCCP
Motion Calculate Cam Profile

motion relay ladder
structured text

MCD
Motion Change Dynamics

motion relay ladder
structured text

MCLM
Motion Coordinated Linear 
Move

motion relay ladder
structured text

MCR
Master Control Reset

general relay ladder

MCS
Motion Coordinated Stop

motion relay ladder
structured text

MCSD
Motion Coordinated Shutdown

motion relay ladder
structured text

MCSR
Motion Coordinated Shutdown 
Reset

motion relay ladder
structured text

MCT
Motion Coordinated Transform

motion relay ladder
structured text

MCTP
Motion Calculate Transform 
Position

motion relay ladder
structured text

Instruction: Location: Languages:
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MDF
Motion Direct Drive Off

motion relay ladder
structured text

MDO
Motion Direct Drive On

motion relay ladder
structured text

MDOC
Motion Disarm Output Cam

motion relay ladder
structured text

MDR
Motion Disarm Registration

motion relay ladder
structured text

MDW
Motion Disarm Watch

motion relay ladder
structured text

MEQ
Mask Equal to

general relay ladder
structured text
function block

MGS
Motion Group Stop

motion relay ladder
structured text

MGSD
Motion Group Shutdown

motion relay ladder
structured text

MGSP
Motion Group Strobe Position

motion relay ladder
structured text

MGSR
Motion Group Shutdown Reset

motion relay ladder
structured text

MID
Middle String

general relay ladder
structured text

MINC
Minimum Capture

process control structured text
function block

MOD
Modulo

general relay ladder
structured text
function block

MOV
Move

general relay ladder

MRAT
Motion Run Axis Tuning

motion relay ladder
structured text

MRHD
Motion Run Hookup Diagnostics

motion relay ladder
structured text

MRP
Motion Redefine Position

motion relay ladder
structured text

MSF
Motion Servo Off

motion relay ladder
structured text

MSG
Message

general relay ladder
structured text

MSO
Motion Servo On

motion relay ladder
structured text

MSTD
Moving Standard Deviation

process control structured text
function block

MUL
Multiply

general relay ladder
structured text
function block

MUX
Multiplexer

process control function block

MVM
Masked Move

general relay ladder

Instruction: Location: Languages:

MVMT
Masked Move with Target

general structured text
function block

NEG
Negate

general relay ladder
structured text
function block

NEQ
Not Equal to

general relay ladder
structured text
function block

NOP
No Operation

general relay ladder

NOT
Bitwise NOT

general relay ladder
structured text
function block

NTCH
Notch Filter

process control structured text
function block

OCON
Output Wire Connector

general function block

ONS
One Shot

general relay ladder

OR
Bitwise OR

general relay ladder
structured text
function block

OREF
Output Reference

general function block

OSF
One Shot Falling

general relay ladder

OSFI
One Shot Falling with Input

general structured text
function block

OSR
One Shot Rising

general relay ladder

OSRI
One Shot Rising with Input

general structured text
function block

OTE
Output Energize

general relay ladder

OTL
Output Latch

general relay ladder

OTU
Output Unlatch

general relay ladder

PATT
Attach to Equipment Phase

phase relay ladder
structured text

PCLF
Equipment Phase Clear Failure

phase relay ladder
structured text

PCMD
Equipment Phase Command

phase relay ladder
structured text

PDET
Detach from Equipment Phase

phase relay ladder
structured text

PFL
Equipment Phase Failure

phase relay ladder
structured text

PI
Proportional + Integral

process control structured text
function block

PID
Proportional Integral Derivative

general relay ladder
structured text

Instruction: Location: Languages:
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PIDE
Enhanced PID

process control structured text
function block

PMUL
Pulse Multiplier

process control structured text
function block

PPD
Equipment Phase Paused

phase relay ladder
structured text

POSP
Position Proportional

process control structured text
function block

PRNP
Equipment Phase New 
Parameters

phase relay ladder
structured text

PSC
Phase State Complete

phase relay ladder
structured text

PXRQ
Equipment Phase External 
Request

phase relay ladder
structured text

RAD
Radians

general relay ladder
structured text
function block

RES
Reset

general relay ladder

RESD
Reset Dominant

process control structured text
function block

RET
Return

general relay ladder
structured text
function block

RLIM
Rate Limiter

process control structured text
function block

RMPS
Ramp/Soak

process control structured text
function block

RTO
Retentive Timer On

general relay ladder

RTOR
Retentive Timer On with Reset

general structured text
function block

RTOS
REAL to String

general relay ladder
structured text

SBR
Subroutine

general relay ladder
structured text
function block

SCL
Scale

process control structured text
function block

SCRV
S-Curve

process control structured text
function block

SEL
Select

process control function block

SETD
Set Dominant

process control structured text
function block

SFP
SFC Pause

general relay ladder
structured text

SFR
SFC Reset

general relay ladder
structured text

Instruction: Location: Languages:

SIN
Sine

general relay ladder
structured text
function block

SIZE
Size In Elements

general relay ladder
structured text

SNEG
Selected Negate

process control structured text
function block

SOC
Second-Order Controller

process control structured text
function block

SQI
Sequencer Input

general relay ladder

SQL
Sequencer Load

general relay ladder

SQO
Sequencer Output

general relay ladder

SQR
Square Root

general relay ladder
function block

SQRT
Square Root

general structured text

SRT
File Sort

general relay ladder
structured text

SRTP
Split Range Time Proportional

process control structured text
function block

SSUM
Selected Summer

process control structured text
function block

SSV
Set System Value

general relay ladder
structured text

STD
File Standard Deviation

general relay ladder

STOD
String To DINT

general relay ladder
structured text

STOR
String To REAL

general relay ladder
structured text

SUB
Subtract

general relay ladder
structured text
function block

SWPB
Swap Byte

general relay ladder
structured text

TAN
Tangent

general relay ladder
structured text
function block

TND
Temporary End

general relay ladder

TOD
Convert to BCD

general relay ladder
function block

TOF
Timer Off Delay

general relay ladder

TOFR
Timer Off Delay with Reset

general structured text
function block

TON
Timer On Delay

general relay ladder

Instruction: Location: Languages:
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TONR
Timer On Delay with Reset

general structured text
function block

TOT
Totalizer

process control structured text
function block

TRN
Truncate

general relay ladder
function block

TRUNC
Truncate

general structured text

UID
User Interrupt Disable

general relay ladder
structured text

UIE
User Interrupt Enable

general relay ladder
structured text

UPDN
Up/Down Accumulator

process control structured text
function block

UPPER
Upper Case

general relay ladder
structured text

XIC
Examine If Closed

general relay ladder

XIO
Examine If Open

general relay ladder

XOR
Bitwise Exclusive OR

general relay ladder
structured text
function block

XPY
X to the Power of Y

general relay ladder
structured text
function block

Instruction: Location: Languages:
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Index

A
add-on instructions 77
address data 62
AOI 77
architecture 11
ASCII characters 37-38

B
back-up

FlexLogix back-up on DeviceNet 103-116
battery

catalog number 97
how to replace 99
life 98
storage 97
when to replace 98

BOOTP 22

C
cables

DH-485 link cable length 40
cache message 47
calculate connection use 50
change of state 56
command

give 92
communication

ControlNet 25-28
determine timeout with any device 80
determine timeout with I/O module 80
DeviceNet 28-30
DH-485 39, 39-41
EtherNet/IP 22-24
format 56
serial 31-38

configuration folder 55
configure

ControlNet I/O module 60
DeviceNet I/O module 61
EtherNet/IP I/O module 59
I/O module 55-61
serial driver 18

connect
ControlNet 25-28
DeviceNet 28-30

DH-485 39, 39-41
EtherNet/IP 22-24
serial 15-20, 31-38
third party network 42

connection
calculate use 50
consume data 45
ControlNet 26
determine timeout with any device 80
determine timeout with I/O module 80
EtherNet/IP 24
example 52
for more information 49
I/O module 57
limits 24, 27, 49
message 47-48
monitor 80-82
monitor rack-optmized 65
overview 45
produce data 45
summary 49

consume data
connection use 45
for more information 46
overview 21

control distributed I/O
overview 21

controller
consume data 21
control distributed I/O 21
design 12
fault handler 81
install 13
message 21
monitor status 79
path 20
produce data 21
serial connection 15-20
status 79

ControlNet
connection use 26
distributed I/O 60
example configuration 26
for more information 28
module capability 25
overview 25-28
scheduled 27
software use 25
unscheduled 27
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124        Index

D
design 12
develop application

define tasks 71-73
fault handler 81
for more information 74
monitor connection 80-82
monitor status 79
overview 69
programming language 76
programs 70
sample controller projects 74
tag 75
task 69
using event task 85-87

DeviceNet
distributed I/O 61
example configuration 29
FlexLogix back-up on the network 

103-116
for more information 30
module capability 29
overview 28-30
software use 29

DF1 device 33
DH-485

cables 40
controller communication 39-41
controller configuration 41
overview 39

DHCP 22
direct connection 57
distributed I/O

ControlNet 60
DeviceNet 61
EtherNet/IP 59
overview 21

E
electronic keying 56
equipment phase

compared to PackML 94
compared to S88 94
instructions 89
monitor 94
overview 89

equipment phase instructions
overview 89

EtherNet/IP
connection use 24
distributed I/O 59

example configuration 23
for more information 24
module capability 23
overview 22-24
software use 22

event tasks 85-87
example system 11

F
fault data 64
fault handler 81
FBD 76
function block diagram 76

G
GSV instruction 79

H
hardware installation 13

I
I/O

address data 62
communication format 56
configuration folder 55
configure 53
connection use 57
COS 56
determine update 63
direct connection 57
distributed via ControlNet 60
distributed via DeviceNet 61
distributed via EtherNet/IP 59
electronic keying 56
for more information 58
local and extended-local DIN rails 54
module capability 53
monitor 53, 64-65
monitor connection 80
place 53
rack-optimized 57
reconfigure module 66-67
RPI 56
select 1794 FLEX I/O 53
select a 1794 FLEX power supply 54

I/O module
fault data 64

install
hardware 13
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Index        125

instruction locator 117
isolator

connected to the serial port 15-17

L
ladder diagram 76
language 76
locator 117
Logix5000 controller environment 11
low battery 98

M
message

cache 47
connection use 47-48
for more information 48
overview 21
reconfigure I/O module 67

Modbus support 38
monitor

rack-optimized connection 65

N
network

overview 21

P
phase

See equipment phase
priority 71
produce data

connection use 45
for more information 46
overview 21

program
defining 73

programming language 76
project

program 73
routine 73
task 71

R
rack-optimized connection 57
reconfigure I/O module 66-67
related documentation 9-10
relay ladder 76
replace the battery

how 99
when 98

requested packet interval 56
routine

defining 73
RPI 56
RS-232 DF1 Device driver 18
RSLinx 25
RSLogix 5000 22, 25, 29

controller path 20
serial driver 18-19

RSNetWorx for ControlNet 25
RSNetWorx for DeviceNet 29
RSNetWorx for EtherNet/IP 22

S
scheduled 27
sequential function chart 76
serial

cable 33
communicate with ASCII device

ASCII device 35
communicate with DF1 device 33
connect an isolator 15-17
controller communication 31-38
controller connection 15-20
DH-485 configuration 39, 41
driver 18
for more information 34, 38
Modbus support 38
modes 31
RSLogix 5000 18-20
select controller path 20

SFC 76
SSV instruction 79
ST 76
start 11
state model

See states
states

compared to PackML 94
compared to S88 94
manually step through 94
overview 91
transition 92

status 79
status indicators 101
store batteries 97
structured text 76
system layout 11
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126        Index

T
tag

consumed 46
for more information 75
organize 75
produced 46

task 69
defining 71
priority 71

troubleshooting 101

U
unscheduled 27
update 63

W
where to start 11
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Publication  CIG-CO521C-EN-P- May 2003 PN953014-91957782-91

How Are We Doing?
Your comments on our technical publications will help us serve you better in the future.
Thank you for taking the time to provide us feedback.

You can complete this form and mail (or fax) it back to us or email us at 
RADocumentComments@ra.rockwell.com

Please complete the sections below. Where applicable, rank the feature (1=needs improvement, 2=satisfactory, and 3=outstanding).

Pub. Title/Type FlexLogix Controller System User Manual

Cat. No. 1794-L34 Pub. No. 1794-UM001G-EN-P Pub. Date January 2007 Part No. 953014-91

Overall Usefulness 1 2 3 How can we make this publication more useful for you?

Completeness
(all necessary information 

is provided)

1 2 3 Can we add more information to help you?

procedure/step illustration feature

example guideline other

explanation definition

Technical Accuracy
(all provided information 

is correct)

1 2 3 Can we be more accurate?

text                                                     illustration

Clarity
(all provided information is 

easy to understand)

1 2 3 How can we make things clearer?

Other Comments You can add additional comments on the back of this form.

Your Name

Your Title/Function Would you like us to contact you regarding your comments?

Location/Phone ___No, there is no need to contact me

___Yes, please call me

___Yes, please email me at _______________________

___Yes, please contact me via _____________________

Return this form to: Rockwell Automation Technical Communications, 1 Allen-Bradley Dr., Mayfield Hts., OH 44124-9705

Fax: 440-646-3525 Email: RADocumentComments@ra.rockwell.com
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FIRST-CLASS MAIL PERMIT NO. 18235 CLEVELAND OH
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MAYFIELD HEIGHTS OH 44124-9705
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Publication 1794-UM001G-EN-P - January 2007 130 PN 953014-91
Supersedes Publication 1794-UM001F-EN-P - May 2005 Copyright © 2007 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.

Rockwell Automation 
Support

Rockwell Automation provides technical information on the Web to assist 
you in using its products. At http://support.rockwellautomation.com, you can 
find technical manuals, a knowledge base of FAQs, technical and application 
notes, sample code and links to software service packs, and a MySupport 
feature that you can customize to make the best use of these tools.

For an additional level of technical phone support for installation, 
configuration, and troubleshooting, we offer TechConnect Support programs. 
For more information, contact your local distributor or Rockwell Automation 
representative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24 
hours of installation, please review the information that's contained in this 
manual. You can also contact a special Customer Support number for initial 
help in getting your module up and running.

New Product Satisfaction Return

Rockwell tests all of its products to ensure that they are fully operational 
when shipped from the manufacturing facility. However, if your product is 
not functioning, it may need to be returned.

United States 1.440.646.3223
Monday – Friday, 8am – 5pm EST

Outside United 
States

Please contact your local Rockwell Automation representative for any 
technical support issues.

United States Contact your distributor.  You must provide a Customer Support case 
number (see phone number above to obtain one) to your distributor in 
order to complete the return process.

Outside United 
States

Please contact your local Rockwell Automation representative for 
return procedure.
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PanelView Plus 
Terminals
400, 600, 700, 1000, 1250 1500

User Manual
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Important User Information Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Safety Guidelines for the Application, 
Installation and Maintenance of Solid State Controls (publication SGI-1.1 
available from your local Rockwell Automation sales office or online at 
http://literature.rockwellautomation.com) describes some important 
differences between solid state equipment and hard-wired electromechanical 
devices. Because of this difference, and also because of the wide variety of 
uses for solid state equipment, all persons responsible for applying this 
equipment must satisfy themselves that each intended application of this 
equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for 
indirect or consequential damages resulting from the use or application of 
this equipment.

The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with 
any particular installation, Rockwell Automation, Inc. cannot assume 
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to 
use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without 
written permission of Rockwell Automation, Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware 
of safety considerations.

Allen-Bradley, ControlLogix, DH+, PLC-2, PLC-3, PLC-5, RSView, SLC, VersaView, CompactLogix, FlexLogix, InView, Logix, 
MicroLogix, PanelView, PanelView Plus, RSLogix, RSView32 and SoftLogix are trademarks of Rockwell Automation.

Trademarks not belonging to Rockwell Automation are property of their respective companies.

WARNING
Identifies information about practices or circumstances that can cause 
an explosion in a hazardous environment, which may lead to personal 
injury or death, property damage, or economic loss.

IMPORTANT Identifies information that is critical for successful application and 
understanding of the product.

ATTENTION Identifies information about practices or circumstances that can lead 
to personal injury or death, property damage, or economic loss. 
Attentions help you identify a hazard, avoid a hazard, and recognize 
the consequence.

SHOCK HAZARD Labels may be located on or inside the equipment (for example, drive 
or motor) to alert people that dangerous voltage may be present.

BURN HAZARD Labels may be located on or inside the equipment (for example, drive 
or motor) to alert people that surfaces may be at dangerous 
temperatures.
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3 Publication 2711P-UM001E-EN-P - March 2006

Summary of Changes

The information below summarizes the changes to this manual since 
the last revision. 

Revision bars, as shown in the margin identify updated information. 
Changes for this version of the document include:

For See Page

New conformally-coated display modules for the 700 and 1250 
touch screen displays

22

New logic modules with ac power input 25

Updated bezel replacement catalog numbers 26

New 2-position and 3-position input power terminal blocks for 
logic modules supporting ac and dc power

28, 49

Updated wire type information for input power terminal blocks 50, 51, 53, 54

New ac power connections for the 700 to 1500 terminal 53

Updated compatibility information for terminal components 104

Updated logic controller, cable charts that include DeviceNet 128

Updated information on communication port isolation 131

Ethernet cable requirements 137

Updated electrical specifications 181

Updated application memory 184
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Preface

Objectives This preface provides information on these topics.

• Intended audience

• Parts List

• Additional resources

• Software and firmware upgrades

• European Communities (EC) Directive Compliance

Parts List The PanelView Plus terminals ship with these items.

• Power terminal block

• RSView Machine Edition runtime software (preloaded)

• Mounting levers for 400 and 600 terminals (quantity eight)

• Mounting clips for 700 to 1500 terminals (quantity four to eight)

• Installation instructions

• Panel cutout template 

Intended Audience Use this manual if you are responsible for installing, operating, or 
troubleshooting the PanelView Plus terminals. 

No special knowledge is required to understand this manual or 
operate the terminal. However, you must understand the functions 
and operations of RSView Machine Edition applications that will run 
on the terminal. Consult the application designer for this information. 

Equipment installers must be familiar with standard panel installation 
techniques.
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Additional Resources For additional information, refer to these publications, that you can 
download from:

http://literature.rockwellautomation.com

Related Publications

You may also want to refer to:

• online help for RSView Studio or RSLinx software.

• documentation for your logic controller or processor.

Software and Firmware 
Upgrades

To receive software updates (software serial number required) and 
firmware upgrades for your terminal:

• call your local Rockwell Automation sales office or distributor.

• call Rockwell Software at 1-440-646-7800 or fax 1-440-646-7801.

• access www.software.rockwell.com.

Publication Pub. No.

ControlNet Communications for PanelView Plus and 
VersaView CE Terminals

2711P-UM003

Creating Modbus Applications for PanelView Plus and 
VersaView CE Terminals

2711P-UM002

Wiring and Grounding Applications for PanelView Plus and 
VersaView CE terminals

2711P-TD001
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European Communities (EC) 
Directive Compliance

If this product has the CE mark, it is approved for installation within 
the European Union and EEA regions. It has been designed and tested 
to meet the following directives.

EMC Directive

This product is tested to meet the Council Directive 89/336/EC 
Electromagnetic Compatibility (EMC) by applying the following 
standards, in whole or in part, documented in a technical construction 
file:

• EN 50081-2 EMC - Generic Emission Standard, Part 2 - Industrial 
Environment

• EN 61000-6-2 EMC - Generic Immunity Standard, Part 2 - 
Industrial Environment

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low 
Voltage, by applying the safety requirements of EN 61131-2 
Programmable Controllers, Part 2 - Equipment Requirements and 
Tests. For specific information required by EN 61131-2, see the 
appropriate sections in this publication, as well as Industrial 
Automation Wiring and Grounding Guidelines For Noise Immunity, 
Allen-Bradley publication 1770-4.1.

Open-style devices must be provided with environmental and safety 
protection by proper mounting in enclosures designed for specific 
application conditions. See NEMA Standards publication 250 and IEC 
publication 529, as applicable, for explanations of the degrees of 
protection provided by different types of enclosure.
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Chapter 1

Overview

Chapter Objectives This chapter gives an overview of the PanelView Plus terminals.

• Software support

• PanelView Plus 400 and 600 features

• PanelView Plus 700 to 1500 features

• Catalog number configuration

• Product components

Software Support RSView Machine Edition runtime software is included with all 
PanelView Plus terminals. RSView Machine Edition software provides 
runtime and terminal configuration software for the PanelView Plus 
terminals and does not require activation.

RSView Studio software is used on a personal computer to create 
applications that run in the PanelView Plus terminals. This software is 
purchased separately.
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PanelView Plus 400 and 600 
Features

This section gives an overview of the PanelView Plus 400 and 600 
terminals.

• Hardware features

• Base-configured units

• Communication modules

• Power supply, ac or dc

• Displays

Hardware Features

PanelView Plus Terminals

The PanelView Plus 400 and 600 terminals are operator interface 
devices with these features.

• PanelView Plus 400 terminals with:

– grayscale graphic displays

– keypad input support

• PanelView Plus 600 terminals with:

– color or grayscale graphic displays

– keypad, touch screen, or keypad and touch screen input

• Base-configured unit with:

– RS-232 only or

– RS-232, Ethernet and modular communications interface

• Communication modules provide add-on capability to 
base-configured units with modular communications interface

• Ac (85 through 264V ac) or dc (18 through 30V dc) power input

• Compact flash card slot supports Type I compact flash cards

• USB port for attaching mouse, keyboard, printer, bar code 
scanner, and other devices

• Same panel cutouts as the PanelView Standard 550 terminals
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Base-configured Units

The base-configured unit of the 400 and 600 terminals is available in 
two versions. 

• Base unit with RS-232 only and one USB port

• Base unit with RS-232, 10/100BaseT Ethernet with one USB port 
and a network interface for a communication module

Base Unit with RS-232 Only

Base Unit with RS-232, Ethernet, and Modular Communications Interface

Base-configured unit with RS-232 
and USB port only

USB Port RS-232 Port

Compact Flash Slot

AC or DC Power Input

Interface for 
Communication Module

AC or DC Power Input

Base-configured unit with
RS-232, USB, Ethernet port and network 
interface for communication module

Compact Flash Slot

USB Port RS-232 Port Ethernet Port
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Communication Modules

You can attach a communication module with a network interface to 
the base-configured unit of the PanelView Plus terminal to increase 
your communication capability with these networks.

• DH-485

• DH+

• Remote I/O (single rack)

• Isolated RS-232

• DeviceNet

• ControlNet

The communication module installs easily on the back of the unit.

Communication Module

Power Options

The base-configured unit of the PanelView Plus 400 and 600 terminals 
is available with either ac (85 through 264V ac) or dc (18 through 
30V dc) power input providing application flexibility.

Communication
 Module
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Displays and Input Options

PanelView Plus 400 and 600 terminals are available with these display 
and operator input options. 

• 400 terminals: 3.8 in. grayscale (320 x 240) graphics display with 
keypad 

• 600 terminals: 5.5 in. color or grayscale (320 x 240) graphics 
display with keypad, touch screen, or keypad & touch support

Touch Screen

The PanelView Plus 600 terminals offer an analog resistive touch 
screen allowing for flexible touch area configuration.

600 Color or Grayscale Terminals with Touch Screen

IMPORTANT Use a plastic stylus device with a minimum tip radius of 1 mm 
(0.040 in.) to prevent damage to the touch screen.
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Keypad or Keypad and Touch

The keypad versions of the PanelView Plus 400 and 600 terminals are 
available with these options.

• 400 terminals: grayscale display with keypad input only

• 600 terminals: color or grayscale displays with either keypad, or 
keypad and touch input 

Keypad or Keypad and Touch Display

Navigation Keys

Numeric Keypad

Backspace and 
Enter Keys
Tab and Shift Keys

400 Grayscale Terminal
with Keypad

600 Grayscale or Color Terminal
with Keypad, or Keypad and Touch Screen

Navigation Keys

Numeric Keypad

Backspace and Enter Keys
Tab and Shift Keys

8 Programmable Function Keys 10 Relegendable Programmable Function Keys

Replaceable ID Label
Replaceable 
ID Label

Keys Description

400 F1…F8
600 F1…F10

Programmable keys that initiate functions 
on terminal display. Replaceable legends 
are available for the 600 terminals allowing 
for custom function key labels.

ID Label Allen-Bradley ID label. The ID label is 
replaceable allowing for custom product 
identification.

Numeric Keypad 0…9, ., -, Backspace, Enter, Left and Right 
Tab keys, Shift keys

Navigation Keys Use the arrow keys for navigation.

Use the Alt+arrow keys to activate home, 
end, page up, and page down functions.
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PanelView Plus 700 to 1500 
Features

This section gives an overview of the PanelView Plus 700, 1000, 1250, 
1500 terminals.

• Hardware features

• Modular components

• Base-configured unit

• Communication modules

• Power supply, ac or dc 

• Display modules

Hardware Features

PanelView Plus Terminals

The PanelView Plus 700 to 1500 terminals are operator interface 
devices with these features. 

• Graphic color display modules with keypad, touch screen, or 
keypad & touch screen support

• Analog resistive touch screen

• Field replaceable bezels 

• Modular communications for easy add-on capability

• Memory expansion modules for field upgrades to 256 MB RAM 
and 512 MB Compact Flash 

• Compact flash card slot supports Type I compact flash cards 

• USB ports provide connections for keyboard/mouse/printer

• Ethernet and serial communications

• Same panel cutouts as the PanelView Standard and PanelView 
Enhanced terminals

• 24V dc (18 through 32V dc) or ac (85 through 264V ac) power 
input 
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Modular Components

The terminals use modular components allowing for flexible 
configuration, installation, and upgrades. You can order items as 
separate components or factory assembled per your configuration.

Modular Components

Base-configured Unit

The base-configured unit of the terminal consists of: 

• Display module (700, 1000, 1250, 1500) with keypad, touch, or 
keypad and touch input   

• Logic module

The logic module contains:

• 24V dc input (18 through 32V dc) or ac input (85 through 
264V ac) 

• SDRAM and flash memory (various sizes)

• 10/100 BaseT Ethernet port

• Serial RS-232 port for file transfers, printing, and logic controller 
communications

• Two USB ports for attaching mouse, keyboard, or printer

• Compact flash card slot for Type I compact flash cards

• Battery-backed real-time clock

Base-configured Unit

Display Module

Logic Module

Communication Module

DC or AC 
Input

Ethernet Port

Serial Port
Compact Flash Card Slot

USB Ports

Logic Module

Display Module
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Communication Modules

You can attach a communication module with a network interface to 
the base-configured unit of the terminal to increase your 
communication capability with these networks.

• DH+/DH-485/Remote I/O

• DeviceNet

• ControlNet

The communication module installs easily on top of the logic module 
on the back of the unit.

Communication Module

Power Options

The base-configured units of the PanelView Plus terminals are  
available with either ac (85 through 264V ac) or dc (18 through 32V 
dc) power  input providing applications flexibility. 

Remote AC Power Supply

For dc applications using ac power, a remote ac-to-dc power supply, 
cat. no. 2711P-RSACDIN, is available for DIN-rail mounting.

Communication Module
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Display Modules

The terminals offer a range of TFT color graphic displays with either 
keypad, touch screen, or keypad and touch support. 

• 700 (6.5 in.)

• 1000 (10.4 in.)

• 1250 (12.1 in.)

• 1250 High-bright Touch (12.1 in.)

• 1500 (15 in.)

All displays have common features and firmware providing for easy 
migration to a larger display. Field-replaceable bezels are also 
available.

Touch Screen

All touch-screen displays are analog resistive and similar except for 
size. 

1000 Touch Screen Display

IMPORTANT Use a plastic stylus device with a minimum tip radius of 1 mm 
(0.040 in.) to prevent damage to the touch screen.

IrDA Port
(if present)

Replaceable ID  Label

Touch Screen
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Keypad, or Keypad and Touch

All displays are similar except for size and the number of function 
keys available.

1000 Keypad or Keypad and Touch Display

The Kxx and Fxx function keys on the keypad terminals are 
programmable. 

Function Keys

Backspace 
and Enter Key

IrDA Port
(if present)

Navigation Keys

Numeric Keypad

Programmable Function Keys 
(optional custom legends)

Allen-Bradley Label

Tab, Shift Keys

Esc, CT, Alt Keys

Programmable Function Keys
(optional custom legends) 

Feature Description

Function Keys
700 (F1…F10, K1…K12) 
1000 (F1…F16, K1…K16) 
1250 (F1…F20, K1…K20) 
1500 (F1…F20, K1…K20) 

Programmable keys that initiate functions 
on terminal display. Replaceable legends 
are available for the terminals allowing for  
custom function key labels.

Label Allen-Bradley or customer applied label.

Numeric Keypad 0…9, ., -, Backspace, Enter, Left and Right 
tab, Shift, Esc, Ctrl, Alt keys.

Navigation Keys Use the arrow keys to move cursor in lists 
and select objects.

Alt+arrow key activates home, end, page 
up, page down functions.
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Catalog Number 
Configuration

The graphic shows the catalog number configuration for the terminals.

PanelView Plus Product 
Components

Components are available as separate catalog numbers for field 
installation or replacement.

Input
Type

Display 
Size

Display Type Communications(1) Power Memory
Flash/RAM(2)

| | | | | |

2711P- K = Keypad 4 = 3.8 in. C = Color PanelView Plus 400 and 600 Terminals A = ac 1= 64 MB/64 MB

T = Touch 6 = 5.5 in. M=Grayscale 1 = Remote I/O (single rack), ENet, RS-232 & USB D = dc 2 = 128 MB/128 MB

B = Key &Touch 7 = 6.5 in. 3 = DH-485, ENet, RS-232 & USB

10 = 10.4 in. 5 = RS-232 & USB

12 = 12.1 in. 8 = DH+, ENet, RS-232 & USB

15 = 15 in. 10 = DNet, ENet, RS-232 & USB

15 = CNet, ENet, RS-232 & USB

20 = ENet, RS-232 & USB plus 
          Communication Module   Interface

PanelView Plus 700 to 1500 Terminals

4 = ENet, RS-232 & (2) USB

6 = DH+, DH-485, RIO, ENet, RS-232 & (2) USB

10 = DNet, ENet, RS-232 & (2) USB

15 = CNet, ENet, RS-232 & (2) USB

(1) Not all combinations are available. For more information, refer to the Visualization Selection Guide, VIEW-SG001.

(2) Applies to PanelView Plus 700 to 1500 terminals only.

Display Modules (700 to 1500 only)

Cat. No. Description

2711P-RDK7C 700 Keypad Color Display

2711P-RDT7C 700 Touch Color Display

2711P-RDB7C 700 Keypad and Touch Color Display

2711P-RDT7CK Conformally-coated 700 Touch Color Display 

2711P-RDK10C 1000 Keypad Color Display

2711P-RDT10C 1000 Touch Color Display

2711P-RDB10C 1000 Keypad and Touch Color Display

2711P-RDK12C 1250 Keypad Color Display

2711P-RDT12C 1250 Touch Color Display 

2711P-RDT12CK Conformally-coated 1250 Touch Color Display 

2711P-RDT12H 1250 Touch High-bright Color Display  

2711P-RDB12C 1250 Keypad and Touch Color Display

2711P-RDK15C 1500 Keypad Color Display

2711P-RDT15C 1500 Touch Color Display

2711P-RDB15C 1500 Keypad and Touch Color Display
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Logic Modules (700 to 1500 only)

Cat. No. Description

2711P-RP Logic Module without Flash/RAM memory, dc Input 

2711P-RPA Logic Module without Flash/RAM memory, ac Input   

2711P-RP1 Logic Module with 64 MB Flash/64 MB RAM, dc Input 

2711P-RP1A Logic Module with 64 MB Flash/64 MB RAM, ac Input  

2711P-RP2 Logic Module with 128 MB Flash/128 MB RAM, dc Input  

2711P-RP2A Logic Module with 128 MB Flash/128 MB RAM, ac Input  

2711P-RP2K Conformally-coated Logic Module with 128 MB Flash/128 MB RAM, 
dc Input

2711P-RP3 Logic Module with 256 MB Flash/256 MB RAM, dc Input 

2711P-RP3A Logic Module with 256 MB Flash/256 MB RAM, ac Input  

Communication Modules

Terminal Type Cat. No. Description

400 and 600

2711P-RN1 Single-rack Remote I/O Communication Module

2711P-RN3 DH-485 Communication Module

2711P-RN8 DH+ Communication Module

2711P-RN10C DeviceNet Communication Module

2711P-RN15C ControlNet Communication Module

2711P-RN22C RS-232 Isolated Communication Module

700 to 1500 2711P-RN6 DH+/DH-485/Remote I/O Communication Module

2711P-RN10H DeviceNet Communication Module

2711P-RN15S ControlNet Communication Module

Internal Compact Flash Cards (700 to 1500 only)

Cat. No. Description

2711P-RW1 64 MB Compact Flash with RSView Machine Edition

2711P-RW2 128 MB Compact Flash with RSView Machine Edition

2711P-RW3 256 MB Compact Flash with RSView Machine Edition

RAM Memory (700 to 1500 only)

Cat. No. Description

2711P-RR64 64 MB SODIMM Memory

2711P-RR128 128 MB SODIMM Memory

2711P-RR256 256 MB SODIMM Memory
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Compact Flash Cards (Blank)

Cat. No. Description

2711P-RC2 128 MB Blank Compact Flash Card 

2711P-RC3 256 MB Blank Compact Flash Card

2711P-RC4 512 MB Blank Compact Flash Card

2711P-RCH Compact Flash to PCMCIA Adapter 

Legend Kits 

Cat. No. Description

2711P-RFK6 Replacement Legend Strips for 600 Keypad Terminal

2711P-RFK7 Replacement Legend Strips for 700 Keypad Terminal

2711P-RFK10 Replacement Legend Strips for 1000 Keypad Terminal

2711P-RFK12 Replacement Legend Strips for 1250 Keypad Terminal

2711P-RFK15 Replacement Legend Strips for 1500 Keypad Terminal

Backlights (700 to 1500 only) 

Cat. No. Description

2711P-RL7C Replacement Color Backlight for 700 Displays

2711P-RL10C Replacement Color Backlight for 1000 Displays

2711P-RL12C Replacement Color Backlight for 1250 Series A and B Displays

2711P-RL12C2 Replacement Color Backlight for 1250 Series C Displays

2711P-RL15C Replacement Color Backlight for 1500 Series B Displays

Replacement Bezels 

Cat. No. Description

2711P-RBK7 Replacement Bezel for 700 Keypad Terminal

2711P-RBT7 Replacement Bezel for 700 Touch Terminal

2711P-RBB7 Replacement Bezel for 700 Keypad or Keypad/Touch Terminal

2711P-RBK10 Replacement Bezel for 1000 Keypad Terminal

2711P-RBT10 Replacement Bezel for 1000 Touch Terminal

2711P-RBB10 Replacement Bezel for 1000 Keypad or Keypad/Touch Terminal

2711P-RBK12 Replacement Bezel for 1250 Keypad Terminal

2711P-RBT12 Replacement Bezel for 1250 Touch Terminal

2711P-RBT12 Replacement Bezel for 1250 Touch High-bright Terminal

2711P-RBB12 Replacement Bezel for 1250 Keypad or Keypad/Touch Terminal

2711P-RBK15 Replacement Bezel for 1500 Keypad Terminal

2711P-RBT15 Replacement Bezel for 1500 Touch Terminal

2711P-RBB15 Replacement Bezel for 1500 Keypad or Keypad/Touch Terminal
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Protective Antiglare Overlays

Cat. No.(1)

(1) All catalog numbers ship with a quantity of three overlays.  

Description

2711P-RGK4 Antiglare Overlay for PanelView Plus 400 Keypad Terminal

2711P-RGK6 Antiglare Overlay for PanelView Plus 600 Keypad or Keypad/Touch Terminal

2711P-RGT6 Antiglare Overlay for PanelView Plus 600 Touch Terminal 

2711P-RGK7 Antiglare Overlay for PanelView Plus 700 Keypad or Keypad/Touch Terminal

2711P-RGT7 Antiglare Overlay for PanelView Plus 700 Touch Terminal 

2711P-RGK10 Antiglare Overlay for PanelView Plus 1000 Keypad or Keypad/Touch 
Terminal 

2711P-RGT10 Antiglare Overlay for PanelView Plus 1000 Touch Terminal

2711-RGK12 Antiglare Overlay for PanelView Plus 1250 Keypad or Keypad/Touch 
Terminal 

2711P-RGT12 Antiglare Overlay for PanelView Plus 1250 Touch and High-bright Touch 
Terminal 

2711P-RGK15 Antiglare Overlay for PanelView Plus 1500 Keypad or Keypad/Touch 
Terminal 

2711P-RGT15 Antiglare Overlay for PanelView Plus 1500 Touch Terminal 

Adapter Plates

Cat. No. Description

2711P-RAK4 Adapts a PanelView Plus 400 Keypad Terminal to a PanelView 
Standard 550 Keypad Cutout

2711P-RAK6 Adapts a PanelView Plus 600 Keypad Terminal to a PanelView 
Standard 600 Keypad Cutout

2711P-RAK7 Adapts a PanelView Plus 700 Keypad Terminal to a PanelView 
Standard 900 Keypad Cutout

2711P-RAT7 Adapts a PanelView Plus 700 Touch Terminal to a PanelView 
Standard 900 Touch Cutout

2711P-RAK10 Adapts a PanelView Plus 1000 Keypad Terminal to a PanelView 
1000/1000E Keypad Cutout

2711P-RAT10 Adapts a PanelView Plus 1000 Touch Terminal to a PanelView 
1000/1000E Touch Cutout

2711P-RAK12E Adapts a PanelView Plus 1250 (or PV1000/1000E) Keypad 
Terminal to a PanelView 1200/1400E Keypad Cutout

2711P-RAT12E2 Adapts a PanelView Plus 1250 (or PV1000/1000E) Touch 
Terminal to a PanelView 1200E Touch Cutout

2711P-RAT12E Adapts a PanelView Plus 1250 (or PV1000/1000E) Touch 
Terminal to a PanelView 1400E Touch Cutout

2711P-RAK12S Adapts a PanelView Plus 1250 (or PV1000/1000E) Keypad 
Terminal to a PanelView Standard 1400 Keypad Cutout

2711P-RAT12S Adapts a PanelView Plus 1250 (or PV1000/1000E) Touch 
Terminal to a PanelView Standard 1400 Touch Cutout

2711P-RAK15 Adapts a PanelView Plus 1500 Keypad or Keypad & Touch 
Terminal to a PanelView 1200E/1400E Keypad Terminal

2711P-RAT15 Adapts a PanelView Plus 1500 Touch Terminal to a PanelView 
1400E Touch Cutout
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Cables

Cat. No. Description

2711-NC13 RS-232 Operating/Programming Cable (9-pin D-shell to 9-pin D-shell), 5 m 
(16.4 ft)

2711-NC14 RS-232 Operating/Programming Cable (9-pin D-shell to 9-pin D-shell), 10 m 
(32.7 ft)

2711-NC17 Remote RS-232 Serial Cable (9-pin D-shell to 9-pin D-shell)

2711-NC21 RS-232 Operating Cable (9-pin D-shell to 8-pin Mini DIN), 5 m (16.4 ft)

2711-NC22 RS-232 Operating Cable (9-pin D-shell to 8-pin Mini DIN), 10 m (32.7 ft)

1761-CBL-AS03 DH-485 Operating Cable (6-pin Phoenix to RJ45), 3 m (10 ft)

1761-CBL-AS09 DH-485 Operating Cable (6-pin Phoenix to RJ45), 9 m (30 ft)

1746-C10 DH-485 Network Interface Cable (SDL AMP to RJ45), 1.83 m (6 ft)

1746-C11 DH-485 Network Interface Cable (SDL AMP to RJ45), .3 m (1 ft.)

1784-CP14 DH-485 Network Interface Cable (5-pin Phoenix to RJ45)

2711P-CBL-EX04 Ethernet CAT5 Crossover Cable, Industrial Grade, 4.3 m (14 ft)

2711P-CBL-US02 USB to Serial Network Interface Cable

2711P-CBL-UU02 USB Host-to-Host Data Transfer Cable

Communication Adapters

Cat. No. Description

2711P-CBL-UP02 USB to PS/2 Adapter

1761-NET-AIC AIC+ Advanced Interface Converter

1747-AIC DH-485 Isolated Link Coupler for use with DH-485 Communication Modules 
(2711P-RN3, 2711P-RN6)

Remote AC Power Supply (700 to 1500 only)

Cat. No. Description

2711P-RSACDIN DIN-rail Power Supply, ac-to-dc, 85…265V ac, 47…63 Hz

Miscellaneous

Cat. No. Description

2711P-RVT12 Solar Visor for Outdoor High-bright 1250 Touch Screen Display Modules

2711P-RY2032 Replacement Battery for 700 to 1500 terminals

2711P-RTMC Replacement Mounting Clips for 700 to 1500 terminals (Quantity of 8)

2711P-RTFC Replacement Mounting Levers for 400 and 600 terminals (Quantity of 8)

2711P-RVAC Replacement AC Power Terminal Block for 400 and 600 terminals

2711-TBDC Replacement DC Power Terminal Block for 400 and 600 terminals

2711P-RTBDC3 (1)

(1) Catalog numbers ship with a quantity of ten.

3-position Terminal Block for dc Logic Modules (Series A to D) 

2711P-RTBDC2 (1) 2-position Terminal Block for dc Logic Modules (Series E or later)

2711P-RTBAC3(1) 3-position Terminal Block for all ac Logic Modules
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Firmware Upgrade Kits

Cat. No. Description

2711P-RU310 PanelView Plus Media Kit includes Firmware Upgrade Wizard, 1 Firmware 
License, Certificate of Authenticity, End User License Agreement. 

2711P-RUA310 PanelView Plus Advanced Media Kit includes the 2711P-RU310 Media Kit, 
PCMCIA to Compact Flash Adapter, and 32 MB Compact Flash Card.

2711P-RUL01 Firmware Upgrade License Kit with 1 PanelView Plus Firmware License. (1)

(1) Also includes Certificate of Authenticity, End User License Agreement, Installation Instructions.

2711P-RUL05 Firmware Upgrade License Kit with 5 PanelView Plus Firmware Licenses. (1)

2711P-RUL10 Firmware Upgrade License Kit with 10 PanelView Plus Firmware Licenses.(1) 

2711P-RUL25 Firmware Upgrade License Kit with 25 PanelView Plus Firmware Licenses. (1)

2711P-RUL50 Firmware Upgrade License Kit with 50 PanelView Plus Firmware Licenses. (1)
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Chapter 2

Installation

Chapter Objectives This chapter provides pre-installation information and procedures on 
how to install the terminals.

• Hazardous locations

• Environment

• Enclosures

• Outdoor installation (1250 high-bright display only, cat. no. 
2711P-RDT12H)

• Required tools

• Clearances

• Panel cutout dimensions 

• Mount the 400 or 600 terminal in a panel

• Mount the 700 to 1500 terminal in a panel

• Product dimensions

Hazardous Locations This equipment is suitable for: 

• Class I, Division 2, Groups A, B, C, D

• Class I, Zone 2, Group IIC

• Class II, Division 2, Groups F, G

• Class III

• (ordinary) nonhazardous locations

The following statement applies to use in hazardous locations.

The dc powered terminals have a temperature code of T4 when 
operating in a 55 °C (131 °F) maximum ambient temperature. Do not 
install the terminals in environments where atmospheric gases have 
ignition temperatures less than 135 °C (275 °F).

WARNING Explosion Hazard

Substitution of components may impair suitability for hazardous 
locations.

Do not disconnect equipment unless power has been switched 
off and area is known to be nonhazardous.

Do not connect or disconnect components unless power has 
been switched off.

All wiring must comply with N.E.C. articles 501, 502, 503, 
and/or C.E.C. section 18-1J2 as appropriate.

Peripheral equipment must be suitable for the location in which 
it is used.
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The ac-powered terminals have a temperature code of T3 when 
operating in a 55 °C (131 °F) maximum ambient temperature. Do not 
install the terminals in environments when atmospheric gases have 
ignition temperatures less than 200 °C (392 °F). 

USB Ports

The terminals contain universal serial bus (USB) ports that comply 
with hazardous location environments. The 400 and 600 terminals 
have one USB port; the 700 to 1500 terminals have two USB ports. 
This section details the field-wiring compliance requirements and is 
provided in accordance with the National Electrical Code, article 500.

USB Port Connection to USB Peripheral Device

The USB peripheral device must be rated for use in the hazardous 
location environment in which it is used and also comply with the 
circuit parameters in Table 2.2.

The circuit parameters in Table 2.1 define the maximum voltage and 
current of the USB ports on the terminal. 

The circuit parameters in Table 2.2 define the maximum voltage, 
current, capacitance, and inductance values for any peripheral device 
connected to a PanelView Plus USB port in a hazardous location 
environment.

PanelView Plus USB Port Circuit Parameters

Parameter Value Parameter Definition

Voc 5.25V dc Open circuit voltage of the host USB port.

Isc 1.68 A Maximum output current of the host USB port.

USB 
Peripheral

Device

PanelView Plus 400/600 Host Product
Associated Nonincendive Field

Wiring Apparatus

USB Port
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Application Information

Per the National Electrical Code, the circuit parameters of associated 
field-wired apparatus for use in hazardous locations shall be 
coordinated with the host product such that their combination 
remains nonincendive. The PanelView Plus terminal and the USB 
peripheral device shall be treated in this manner.

The circuit parameters of the PanelView Plus USB ports are given in 
Table 2.1. The USB peripheral device and its associated cabling shall 
have circuit parameters with the limits given in Table 2.2 for them to 
remain nonincendive when used with the PanelView Plus USB port. If 
cable compliance and inductance are not known, use the following 
values from UL 913:

Ccable = 60 pF/ft

Lcable = 0.20 μH/ft

Environmental 
Considerations

The terminals are suitable for use in an industrial environment when 
installed in accordance with these instructions. Specifically, this 
equipment is intended for use in clean, dry environments (Pollution 

Degree 2)(1) and with circuits not exceeding Over Voltage Category 

II(2) (IEC 60664-1).(3)

The terminals are intended for use with programmable logic 
controllers. Terminals that are ac powered must also be connected to 
the secondary of an isolating transformer.

(1) Pollution Degree 2 is an environment where normally only nonconductive pollution occurs except that 
occasionally a temporary conductivity caused by condensation shall be expected.

(2) Over Voltage Category II is the load-level, section of the electrical distribution system. At this level, transient 
voltages are controlled and do not exceed the impulse voltage capability of the product’s insulation.

(3) Pollution Degree 2 and Over Voltage Category II are International Electrotechnical Commissions (IEC) 
designations.

Required Circuit Parameters for the USB Peripheral Device

Parameter Value Parameter Definition and Application Requirement

Vmax 5.25V dc Maximum applied voltage rating of the USB peripheral device.  
Vmax shall be greater than or equal to Voc in Table 2.1 (Vmax  ≥ Voc ).

Imax 1.68 A Maximum current to which the USB peripheral device can be 
subjected.  Imax shall be greater than or equal to Isc in Table 2.1 
(Imax  ≥  Isc).

Ca 10 μF Maximum allowed capacitance of the USB peripheral device and its 
associated cable. The sum of Cint of the USB peripheral device and 
Ccable of the associated cable shall be less than or equal to Ca  
 (Cint + Ccable  ≤  Ca). 

La 15 μH Maximum allowed inductance of the USB peripheral device and its 
associated cable. The sum of Lint of the USB peripheral device and 
Lcable  of the associated cable shall be less than or equal to La 
 (Lint + Lcable  ≤  La).
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Enclosures The terminals must be mounted in a panel or enclosure to protect the 
internal circuitry. The terminals meet IP54, IP65, and NEMA Type 
12/13 and 4X (indoor) ratings only when mounted in a panel or 
enclosure with the equivalent rating. When the terminal is not 
mounted in a panel, it is not secure or safe for operation. You must 
comply with NEMA Type 4X (indoor) requirements for environmental 
specifications. 

For more enclosure and certification information on the Outdoor 
high-bright display module, refer to publication 2711P-IN026. 

Outdoor Installation
(cat. no. 2711P-RDT12H 
only)

When using the high-bright display module outdoors, important 
considerations in maximizing the field life of the front bezel and 
display are: 

• selecting the proper enclosure.

• orientation of the terminal.

Both ultraviolet and infrared radiation can reduce the field life of any 
electronic device. While the materials used in the terminal bezels 
provide long field life, that life can be extended by proper installation.

Ultraviolet radiation from the sun causes all plastics to fade or yellow 
and become brittle over time. Using an antiglare overlay, cat. no. 
2711P-RGT12, will protect the front of the terminal from direct 
exposure to UV radiation and greatly increase its field life.

When installing the high-bright display module in an environment 
where the front of the terminal will be in direct sunlight during the 
hottest part of the day and the external ambient temperature can 
exceed 40 °C (104 °F), use the visor kit, cat. no. 2711P-RVT12. The 
visor reduces the solar load on the front of the display and helps to 
maintain internal temperatures within specification.

The high-bright display module has a built in temperature sensor that 
automatically reduces the backlight intensity if the temperature inside 
the cabinet exceeds 55 °C (131 °F). This reduces the risk of damage to 
the display. 

The paint color, size, and power dissipated by the internal 
components of an enclosure affect the temperature rise inside the 
cabinet. Hoffman, a Rockwell Automation Encompass Partner, has 
information to assist you with enclosure selection and heating/cooling 
accessories to meet the temperature requirements of the installed 
equipment. See website http://www.hoffmanonline.com.
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Stirring fans or active cooling may be required in high altitude and 
high ambient temperature locations to keep the internal enclosure 
temperature below 55 °C (131 °F). Use a heater in installations where 
the ambient temperature is below 0 °C (32 °F).

The backlight of the high-bright display generates a significant amount 
of heat when set to full intensity. To minimize the amount of heat 
generated and extend the life of the backlight, decrease the display 
intensity by using the screen saver with a 5 to 10 minute delay. 

Avoid placing the terminal on the south (north in the southern 
hemisphere) or west side of the cabinet, if possible. This will reduce 
the heat rise due to solar loading during the hottest part of the day.

Mount the terminal vertically to minimize solar loading on the display.  
Do not mount the terminal in a sloped enclosure if it will be exposed 
to direct sunlight.

Required Tools These tools are required for panel installation.

• Panel cutout tools

• Small, slotted screwdriver for securing power and RS-232 
connections

• Torque wrench (lb-in) for tightening the mounting clips on the 
PanelView Plus 700 to 1500 terminals

Clearances Allow adequate clearance around the terminal, inside the enclosure, 
for adequate ventilation. Consider heat produced by other devices in 
the enclosure. The ambient temperature around the terminals must be 
between 0 to 55 °C (32 to 131 ºF).

Clearances
Clearance Area 400 and 600 Terminals 700 to 1500 Terminals

Top 51 mm (2 in.) 51 mm (2 in.)

Bottom 102 mm (4 in.) 51 mm (2 in.)

Side(1)

(1) Minimum side clearance for insertion of memory card and cable wiring is 102 mm (4 in.).

25 mm (1 in.) 25 mm (1 in.)

Back None 25 mm (1 in.)
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Cutout Dimensions The table lists the panel cutout dimensions for each terminal. Use the 
full size template shipped with your terminal to mark the cutout 
dimensions.

Cutout Dimensions

Mount the 400 or 600 
Terminal in a Panel

Mounting levers secure the terminal to the panel. The number of 
levers you use (4 or 6) varies by terminal type.

To mount the terminal in a panel:

1. Cut an opening in the panel using the panel cutout shipped with 
the terminal. 

2. If a Communication Module is ordered separately, attach the 
module to the base unit before panel installation. 

Refer to the instructions shipped with module.

3. Make sure the terminal sealing gasket is properly positioned on 
the terminal. 

PanelView Plus Terminals Height mm (in.) Width mm (in.)

400 Keypad 123 (4.86) 156 (6.15)

600 Keypad or Keypad and Touch 142 (5.61) 241 (9.50)

600 Touch 123 (4.86) 156 (6.15)

PanelView Plus 700 Keypad or Keypad and Touch 167 (6.57) 264 (10.39)

PanelView Plus 700 Touch 154 (6.08) 220 (8.67)

PanelView Plus 1000 Keypad or Keypad and Touch 224 (8.8) 375 (14.75)

PanelView Plus 1000 Touch 224 (8.8) 305 (12.00)

PanelView Plus 1250 Keypad or Keypad and Touch 257 (10.11) 390 (15.35)

PanelView Plus 1250 Touch / 1250 High-bright Touch 257 (10.11) 338 (13.29)

PanelView Plus 1500 Keypad or Keypad and Touch 305 (12.00) 419 (16.50)

PanelView Plus 1500 Touch 305 (12.00) 391 (15.40)

ATTENTION • Disconnect all electrical power from the panel 
before making the panel cutout.

• Make sure the area around the panel cutout is 
clear.

• Take precautions so metal cuttings do not enter 
any components already installed in the panel.

• Failure to follow these warnings may result in 
personal injury or damage to panel components.
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This gasket forms a compression-type seal. Do not use sealing 
compounds.

4. Install legend strips before installing the terminal if you are 
using keypad legend strips on a 600 keypad terminal.

Be careful not to pinch legend strip during installation.

5. Place the terminal in the panel cutout. 

If installing terminal in existing 550 panel cutout, align terminal 
with center of cutout for best gasket sealing.

6. Insert all mounting levers into the mounting slots on the 
terminal. 
Slide each lever until flat side of lever touches the surface of the 
panel.

7. When all levers are in place, slide each lever an additional notch 
or two until you hear a click.

8. Rotate each lever in direction indicated until it is in the final 
latch position. 

Sealing Gasket

Mounting Slots Mounting Levers
Flat Side of Lever
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Follow the latching sequence for the optimum terminal fit.

Use this table as a guide to provide an adequate gasket seal 
between the terminal and the panel.

Notch
6 1

Alignment Marks

Rotate lever until notch in 
lever aligns with proper 
alignment mark on terminal.

6 Levers

24 6

51 3

1 4

3 2

4 Levers

Lever Position Panel Thickness Range Typical Gauge

1 0.15…2.01 mm (0.060…0.079 in.) 16

2 2.03…2.64 mm (0.08…0.104 in.) 14

3 2.67…3.15 mm (0.105…0.124 in.) 12

4 3.17…3.66 mm (0.125…0.144 in.) 10

5 3.68…4.16 mm (0.145…0.164 in.) 8/9

6 4.19…4.75 mm (0.165…0.187 in.) 7

Terminal Markings 
or Alignment

123456

ATTENTION Follow instructions above to provide a proper seal and to 
prevent potential damage to the product. Allen-Bradley 
assumes no responsibility for water or chemical damage 
to the terminal or other equipment within the enclosure 
because of improper installation.
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Mount the 700 to 1500 
Terminal in a Panel

Mounting clips secure the terminal to the panel. The number of clips 
you use (4, 6, or 8) varies by terminal type.
 

To mount the terminal in a panel:

1. Cut an opening in the panel using the panel cutout shipped with 
the terminal. 

2. Make sure the terminal sealing gasket is properly positioned on 
the terminal. 
This gasket forms a compression-type seal. Do not use sealing 
compounds.

3. Install the legend strips before installing the terminal if you are 
using keypad legend strips on keypad terminals.

Be careful not to pinch the legend strip during installation.

4. Place the terminal in the panel cutout.

ATTENTION Disconnect all electrical power from the panel before making 
the panel cutout.

Make sure the area around the panel cutout is clear.

Take precautions so metal cuttings do not enter any 
components already installed in the panel.

Failure to follow these warnings may result in personal injury or 
damage to panel components.

Sealing Gasket
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5. Slide the ends of the mounting clips into the slots on the 
terminal.

6. Tighten the mounting clip screws by hand until the gasket seal 
contacts the mounting surface uniformly.

7. Tighten the mounting clips screws to a torque of 0.90 to 1.1 Nm 
(8 to 10 lb-in) using the specified sequence, making sure not to 
over-tighten.

Mounting Clip Slot
Mounting Clip

ATTENTION Tighten the mounting clips to the specified torque to 
provide a proper seal and to prevent damage to the 
product. Allen-Bradley assumes no responsibility for 
water or chemical damage to the product or other 
equipment within the enclosure because of improper 
installation.

1

2

3

4

5

6

7

8 Torque Sequence 
for 6 Clips

24 6

51 3
Torque Sequence 

for 4 Clips

1 4

3 2

 Torque Sequence
for 8 Clips
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Product Dimensions Product dimensions for each terminal are in mm (in.).

PanelView Plus 400 Dimensions

152
(6.0)

185 (7.28)

60
(2.35)90

3.54)

71 (2.81)
154 (6.08)
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PanelView Plus 600 Dimensions

268 (10.47)

167
(6.58) 98

(3.86)

68
(2.68)

71 (2.81)

154 (6.08)

185 (7.28)

152
(6.0)

98
(3.86)

71 (2.81)

154 (6.08)

600 Keypad or Keypad and Touch Terminal

600 Touch Terminal

68
(2.68)
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The depth dimensions are shown for:  
• Base-configured unit (display module and logic module)

• Base-configured unit with communication module

PanelView Plus 700 Dimensions

700 Touch Screen Terminal

179 
(7.04)

246 
(9.68)

290 
(11.40)

193
(7.58)

a 55 (2.18) Display to Logic Module
b 83 (3.27) Display to Communication Module

a 55 (2.18) Display to Logic Module
b 83 (3.27) Display to Communication Module

b

a

a

b

700 Keypad or Keypad and Touch Terminal
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The depth dimensions are shown for: 

• Base-configured unit (display module and logic module)

• Base-configured unit with communication module

PanelView Plus 1000 Dimensions

329 
(12.97)

399 
(15.72)

248 
(9.77)

a 55 (2.18) Display to Logic Module
b 83 (3.27) Display to Communication Module

a 55 (2.18) Display to Logic Module
b 83 (3.27) Display to Communication Module

b

a

a

b

1000 Keypad or Keypad and Touch Terminal

1000 Touch Screen Terminal

248 
(9.77)
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The depth dimensions are shown for: 

• Base-configured unit (display module and logic module)

• Base-configured unit with communication module

PanelView Plus 1250 Dimensions

282 
(11.12)

416 
(16.36)

363
(14.30)

282 
(11.12)

a 55 (2.18) Display to Logic Module
b 83 (3.27) Display to Communication Module

a 55 (2.18) Display to Logic Module
b 83 (3.27) Display to Communication Module

a
b

a
b

1250 Keypad or Keypad and Touch Terminal

1250 Touch Screen Terminal

a
b

a 74 (2.90) Display to Logic Module
b 101 (3.99) Display to Communication Module

1250 High-bright 

1250 
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The depth dimensions are shown for: 

• Base-configured unit (display module and logic module)

• Base-configured unit with communication module

PanelView Plus 1500 Dimensions

1500 Touch Screen Terminal

330 
(12.97)

419 
(18.46)

416 
(16.37)

330
(12.97)

a 65 (2.55) Display to Logic Module
b 93 (3.65) Display to Communication Module

a 65 (2.55) Display to Logic Module
b 93 (3.65) Display to Communication Module

a
b

ab

1500 Keypad or Keypad and Touch Terminal
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Chapter 3

Connect Power

Chapter Objectives This chapter covers wiring and safety guidelines, and provides 
procedures to:

• remove and install the power terminal block.

• connect dc power.

• connect ac power.

• reset the terminal.

Wiring and Safety 
Guidelines

Use publication NFPA 70E, Electrical Safety Requirements for 
Employee Workplaces, IEC 60364 Electrical Installations in Buildings 
or other applicable wiring safety requirements for the country of 
installation when wiring the devices. In addition to the NFPA 
guidelines:

• connect the device and other similar electronic equipment to its 
own branch circuit.

• protect the input power by a fuse or circuit breaker rated at no 
more than 15 A.

• route incoming power to the device by a separate path from the 
communication lines.

• cross power and communication lines at right angles if they 
must cross.

Communication lines can be installed in the same conduit as 
low-level dc I/O lines (less than 10V).

• shield and ground cables appropriately to avoid electromagnetic 
interference (EMI).

Grounding minimizes noise from EMI and is a safety measure in 
electrical installations. 

For more information on grounding recommendations, refer to the 
National Electrical Code published by the National Fire Protection 
Association.

For additional information on terminal wiring and grounding 
applications, refer to publication 2711P-TD001. You can locate this 
publication in the literature library at this website 

http://literature.rockwellautomation.com
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Remove and Install the 
Power Terminal Block

You can remove and reinstall the power terminal block for ease of 
installation, wiring, and maintenance. The terminals ship with the 
power block installed.

Remove and Install the Terminal Block for 400 and 600 Terminals

Remove and Install the Terminal Block for 400 and 600 Terminals

WARNING Explosion Hazard
Substitution of components may impair suitability for hazardous 
locations.

Do not disconnect equipment unless power has been switched 
off and area is known to be nonhazardous.

Do not connect or disconnect components unless power has 
been switched off.

All wiring must comply with N.E.C. articles 501, 502, 503, 
and/or C.E.C. section 18-1J2 as appropriate.

Peripheral equipment must be suitable for the location in which 
it is used.

ATTENTION Disconnect all power before installing or replacing components. 
Failure to disconnect power may result in electrical shock 
and/or damage to the terminal.

ATTENTION The ac and dc terminal blocks are keyed and marked differently 
so be sure to follow markings. Do not force terminal blocks into 
connectors to prevent potential damage to terminal.

1. Insert tip of small, 
flat-blade, screw driver into 
terminal block access slot.

2. Gently pry terminal block 
away from terminal to release 
locking mechanism

1. Press terminal block base in 
first with block leaning outward.

2. Gently push top of terminal block back 
to vertical position to snap in locking tab.

To remove terminal block:

To install terminal block:
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Remove and Install the Terminal Block for 700 to 1500 Terminals

PanelView Plus 700 to 1500 terminals operate on dc or ac power.

• Series A through D dc logic modules use a 3-position terminal 
block.

• Series E or later dc logic modules use a 2-position terminal 
block.

• All ac logic modules use a 3-position terminal block.

Remove and Install the Terminal Block for 700 to 1500 Terminals

1. Loosen the two screws 
that secure the terminal 
block.

2. Gently pull the terminal 
block away from the 
connector.  

1. Reattach the terminal block to 
the connector until seated.

2. Tighten the two screws that 
secure the terminal block 
to the connector.

To remove terminal block:

To install terminal block:

3-position ac or dc
Terminal Block

2-position dc Terminal Block (Series E or later)
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DC Power Connections PanelView Plus terminals with an integrated dc power supply have 
these power ratings

Power Ratings, dc

PanelView Plus terminals have an integrated, nonisolated, 24V dc 
power supply. The power supply is internally protected against 
reverse polarity of the dc+ and dc- connections. Connecting dc+ or 
dc- to the functional-earth terminal may damage the device.

The input power terminal block on the integrated power supply is 
removable and supports these wire sizes.

Wire Specifications for dc Input Terminal Block

External Power Supply

Use a single, 24V dc power supply to power each PanelView Plus 
terminal, such as cat. no. 2711P-RSACDIN. Using a separate, isolated 
and ungrounded source to power each terminal prevents ground loop 
currents from damaging the terminals.

The output on the power supply must be isolated from the input and 
not connected to earth ground. 

Power Type Terminal Input Range

dc

400 and 600 24V dc nom (18…30 V dc)
25 W max (1.0 A at 24V dc)

700 to 1500 24V dc nom (18…32 V dc)
70 W max (2.9 A at 24V dc)

Terminal Wire Type
Dual-wire 
Gauge(1)

Single-wire 
Gauge

Terminal Screw 
Torque

400 and 600

Stranded
or solid Cu 90 °C (194 °F) 22…16 AWG 22…14 AWG

0.45…0.56 Nm
(4…5 lb-in)

700 to 1500 logic module 
Series A to D 

0.23…0.34 Nm
(2…3 lb-in)

700 to 1500 logic module 
Series E and later 0.56 Nm (5 lb-in)

(1) Two-wire max. per terminal.

ATTENTION Use a Class 2 or SELV supply as required by local wiring 
codes for your installation. The Class 2 and SELV power 
sources provide protection so that under normal and 
single-fault conditions, the voltage between conductors and 
between conductors and functional-earth or protective-earth 
does not exceed a safe value.
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Functional-earth Connection

PanelView Plus dc terminals have a functional-earth terminal that you 
must connect to a low-impedance earth ground. 

• The 700 to 1500 dc terminals have the functional-earth ground 
connection on the rear of the display module.

• The 400 and 600 dc terminals have the functional-earth ground 
connection on the power input terminal block.

The functional-earth terminal wiring requires a minimum wire gauge.

Functional-earth wire specifications for dc Power

On most PanelView Plus dc terminals, the functional-earth terminal is 
internally connected to the dc- terminal within the product.

The PanelView terminals contain isolated and nonisolated 
communication ports.

Refer to Chapter 6 for information on Communication Port Isolation. 

IMPORTANT The functional-earth connection to ground is mandatory. This 
connection is required for noise immunity, reliability, and 
Electromagnetic Compliance (EMC) with the European Union 
(EU) EMC directive for CE-mark conformance.

Terminal Wire Type Wire Gauge Terminal Screw Torque

400 and 600 
Stranded or solid Cu 90 °C (194 °F)

14…12 AWG 0.45…0.56 Nm (4…5 lb-in)

700 to1500 14…10 AWG 1.13…1.36 Nm (10…12 lb-in)

ATTENTION Damage or malfunction can occur when a voltage potential 
exists between two separate ground points. Make sure the 
terminal does not serve as a conductive path between ground 
points at different potentials.

IMPORTANT For more information on wiring and grounding the terminals, 
refer to publication 2711P-TD001.
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Connect dc Power

To connect the terminal to dc power:

1. Disconnect power to the terminal. 

2. Secure the dc power wires to the terminal block screws. 

Follow the markings on terminal blocks and terminal for proper 
connections.

3. Secure the functional-earth ground wire to the appropriate 
terminal screw.

• On the 400 and 600 terminals, secure the functional-earth 
ground wire to the functional-earth ground terminal screw on 
the input power terminal block.

• On the 700 to 1500 terminals, secure the functional-earth 
ground wire to the functional-earth ground terminal screw at 
the bottom of the display. 

4. Apply 24V dc power to the terminal.

WARNING Explosion Hazard - Do not disconnect equipment unless power 
has been switched off and area is known to be nonhazardous. 

Disconnect all power before installing or replacing components. 
Failure to disconnect power may result in electrical shock 
and/or damage to the terminal.

2-position Terminal Block
(Series E or later Logic Modules)

3-position Terminal Block
(Series A to D Logic Modules)

+–

– +

Functional-earth Ground  to Ground Bus

dc - dc +

dc - dc +
dc + 

dc -

Functional-earth 
to Ground Bus

700 to 1500 dc Terminals 400 and 600 dc Terminals
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AC Power Connections PanelView Plus terminals with an integrated ac power supply have 
these power ratings.

Power Rating, ac

The input power terminal block on the integrated power supply is  
removable and supports these wire sizes.

Wire Specifications for ac Input Power Terminal Block 

Protective-earth Connection

PanelView Plus ac terminals have a protective-earth ground terminal 
that you must connect to a low-impedance earth ground.

The protective-earth ground connection is on the power input  
terminal block. The protective-earth terminal wiring requires a  
minimum wire gauge.

Protective-earth Wire Specifications for ac Power 

Terminal Voltage Range Frequency V A

400 and 600 85…264V ac 47…63 Hz 60V A max.

700 to 1500 85…264V ac 47…63 Hz 160V A max.

Terminal Wire Type Dual-wire Gauge(1) Single-wire Gauge Terminal Screw Torque

400 and 600 Stranded
or solid Cu 90 °C (194 °F)

22…16 AWG 22…14 AWG 0.45…0.56 Nm (4…5 lb-in)

700 to 1500 22…16 AWG 22…14 AWG 0.56 Nm (5 lb-in)

(1) Two-wire max. per terminal

ATTENTION The protective-earth connection is required for both electrical 
safety and Electromagnetic Compliance (EMC) with the 
European Union (EU) EMC directive for CE-mark conformance.

Terminal Wire Type Wire Gauge Terminal Screw Torque

400 and 600 Stranded
or solid Cu 90 °C (194 °F)

14…12 AWG 0.45…0.56 Nm (4…5 lb-in)

700 to 1500 14…12 AWG 0.56 Nm (5 lb-in)
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Functional-earth Connection 

The PanelView Plus 700 to 1500 ac terminals also have a  
functional-earth connection on the back of the display. 

The functional-earth terminal wiring requires a minimum wire gauge.

Functional-earth Wire Specifications for ac Power

IMPORTANT On 700 to 1500 terminals, you must connect both  
protective-earth and functional-earth to ground. 

Terminal Wire Type Wire Gauge Terminal Screw Torque

700 to 1500 Stranded or solid Cu 90 °C (194 °F) 14…10 AWG 1.13…1.36 Nm (10…12 lb-in)

ATTENTION The functional-earth and protective-earth  connections to 
ground are mandatory. The  functional-earth is required for 
electrical safety and  Electromagnetic Compliance (EMC) with 
the  European Union (EU) EMC directive for CE-mark  
conformance. The protective-earth ground  connection is 
required for safety and regulatory  compliance. 
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Connect ac Power

To connect the terminal to ac power:

1. Disconnect power to the terminal.

2. Secure the ac power wires to the terminal block screws.

Follow the markings on terminal blocks and terminal for proper 
connections.

3. Secure the protective-earth ground wire to the protective-earth 
ground screw on the input terminal block.

4. On the 700 to 1500 terminals, also secure the functional-earth  
ground wire on the back of the display to ground bus.  

5. Apply ac power to the terminal.

WARNING Explosion Hazard - Do not disconnect equipment unless power 
has been switched off and area is known to be nonhazardous. 

Disconnect all power before installing or replacing components. 
Failure to disconnect power may result in electrical shock 
and/or damage to the terminal.

ATTENTION Improper wiring of the power terminals may result in voltage at 
the communication connector shells. 

Do not apply power to the terminal until all wiring connections 
have been made. Failure to do so may result in electrical shock.

L1

L2/Neutral

Protective-earth 
to Ground Bus

L1

L2/Neutral
Protective-earth 
to Ground Bus

Functional-earth Ground to Ground  Bus

700 to 1500 ac Terminals 400 and 600 ac Terminals
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Reset the Terminal Reset the 400 and 600 Terminals

The 400 and 600 terminals have a Reset switch on the side of the 
terminal. Use the Reset switch to restart the terminal without having to 
disconnect and reapply power. When reset, the terminal performs a 
series of startup tests and runs RSView ME software. The loaded .MER 
application may also run depending on how the terminal is 
configured. 

Press Reset with your finger or a nonconductive object. 

ATTENTION Use a nonconductive object to press the RESET switch. Do not 
use a conducting object such as a paper clip or you may 
damage the terminal. Do not use the tip of a pencil; graphite 
may damage the terminal. 

Reset Switch
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Reset the 700 to 1500 Terminals

The 700 to 1500 terminals have a Reset switch and a Default switch on 
the side of the logic module.

Default and Reset Switch

Reset

Use the Reset switch to restart the terminal without having to 
disconnect and reapply power. Insert a thin, nonconductive probe 
into the hole marked Reset and press the switch. The terminal 
performs a series of startup tests and runs RSView ME software. The 
loaded .MER application may also run depending on how the terminal 
is configured.

Default

Use the Default switch with the Reset switch to start the terminal in  
Safe mode. Safe mode is targeted for VersaView CE terminals that may 
run other programs in addition to RSView Machine Edition software. 
This is a diagnostics mode where the system is reduced to a known 
state that allows recovery from a software problem. Safe mode ignores 
all user changes to the system and avoids any problem that is due to 
interactions with end-user software or changes. 

For more details on Safe mode, refer to Chapter 8.

1. Insert a thin, nonconductive probe into the hole marked Default 
and press the switch.

2. Insert the probe into the hole marked Reset and press the 
switch. The system will restart immediately into the Safe mode.

ATTENTION Use a nonconductive object to press the Reset and Default 
switch. Do not use a conducting object such as a paper clip or 
you may damage the terminal. Do not use the tip of a pencil; 
graphite may damage the terminal.

Reset Default 
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Startup Sequence After a reset, the terminal performs a series of startup tests and then 
either:

• runs the .MER application currently loaded in the terminal

• enters configuration mode

The action that occurs depends on what startup options are 
configured for your terminal. 

Refer to Chapter 8 on Troubleshooting for a list of startup, status and 
error codes.
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Chapter 4

Configuration Mode 

Chapter Objectives This chapter shows how to use the configuration screens of your 
PanelView Plus terminal to:

• perform data entry and navigation.

• load an application.

• run an application.

• modify application settings.

• modify terminal settings.

Start Configuration Mode When you reset or start up the terminal, you should automatically 
enter configuration mode. Your application will automatically run on 
startup if you configured this option under Terminal Settings>Startup 
Options.

If you are unable to enter configuration mode, refer to Chapter 8 on  
Troubleshooting. 

To access configuration mode from a running application:

• Press the Goto Configuration Mode button.

This button is added to application screen in RSView Studio.

The application stops running but is still loaded.

To activate buttons:

• on keypad terminals, select the 
corresponding function key [Fx]

• on touch screen terminals, tap the 
button with your finger or stylus.

• if a mouse is attached, make 
selections with the mouse.

Name of application that is currently loaded. 
Only appears if application is loaded.
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RSView ME Station Main Screen Buttons

Data Entry and Navigation

Configuration Mode uses screen buttons for data entry and navigation.

• On terminals with a touch screen, tap the button with your 
finger or stylus.

• On terminals with a keypad, select the function key listed on the 
button, or in some cases, the corresponding key on the keypad. 

Besides operation specific buttons that are used to modify 
configuration data, most screens have a combination of these buttons.

Screen Buttons

Main Screen Button Description

Load Application (F1) Opens another screen where you can select an application to 
load. Once loaded, the application name will appear under 
Current Application.

Run Application (F2) Runs the .MER application displayed under Current Application. 
An application must be loaded before you can run it.

Application Settings (F3) Opens a menu of application-specific configuration settings.

Terminal Settings (F4) Opens a menu of options to configure non-application, specific  
terminal settings for the terminal.

Delete Log Files Before 
Running (F5)

Toggles between Yes and No. If you select Yes, all data log files, 
alarm history and alarm status file will be deleted before the 
application is run. If you select No, log files are not deleted first. 

Reset (F7) Resets the terminal. The action that occurs on startup depends 
on whether you defined shortcut paths in the Windows Startup 
folder.

Exit (F8) Exits Configuration Mode.

Screen Buttons Description

Returns to the previous screen.

Accepts modified values and returns to 
previous screen.

Cancels the current operation without 
saving any changes.

Moves highlight up or down a list.

Selects a highlighted screen or item from a 
list. 

Close
[F8]

OK
[F7]

Cancel
[F8]
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Input Panel
Many screens have buttons that access fields where you must 
enter/edit data. When you press the button or function key, the Input 
Panel opens ready for you to input data.

If the field is restricted to a numeric value, only the 0…9 keys will be 
enabled. If the value is an IP address, the 0…9 and decimal point keys 
will be enabled. All other buttons will be disabled.

Input Panel Control Functions

To enter characters in the Display Area:

1. Select a character on the Character Keyboard. 

2. Press the Select button to copy the character to the Display Area.

3. When done entering all characters, press Enter. 

You will return to the previous screen with the newly data entered.

Display Area

Character Keyboard

Controls

• on a touch terminal, tap the keys.

• on a keypad terminal, use the 
arrow keys on the keypad to 
select keys.

• If a mouse is attached, use the 
mouse to select keys. 

PanelView Plus

Controls Function

SHF Switches keys between their shifted and unshifted state. The initial default is shifted.

CAPS Switches keys between lowercase and uppercase characters. The initial default is lowercase.

SPACE Enters a space between characters in the Display Area.

Backspace Deletes the previous character (to the left of the cursor) in the Display Area.

Select Selects a character and enters it in the Display Area.

Right, Left, Up, Down Arrow Keys Selects the character to the right, left, above or below the currently selected character.

Enter Accepts the entered characters and returns to the previous screen

ESC Cancels the current operation and returns to the previous screen.
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Load an Application To load an RSView ME .MER application, select the Load Application 
button on the main screen.

1. Select the Source button to select the storage location of the 
application file you want to load. 

• Internal Storage - the internal compact flash in the terminal.

• External Storage 1 - the external compact flash card loaded in 
the card slot of the terminal.

• External Storage 2 - for future use.

2. Select an .MER file from the list. Use the up and down cursor 
keys to select a file. 

3. Select the Load button to load the application.

You will be asked if you want to replace the terminals’ current 
communication configuration with the application’s 
communication configuration. 

4. Select Yes or No.

If you select Yes, any changes made to the device addresses or 
driver properties in the RSLinx Communications screen will be 
lost.

The name of the currently loaded application will appear at the top of 
the main configuration mode screen.

Moves 
highlight up

Moves 
highlight down

List of .MER applications 
stored in the compact 
flash of the terminal.

TIP RSView ME software only recognizes files in the 
\RockwellSoftware\RSViewME\Runtime\ folder.
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Run an Application To run the currently loaded application, select the Run Application 
button on the main Configuration Mode screen. You must load an 
application before it can run. Log files generated by the application 
may be deleted if this option was selected on the main screen or 
enabled as a Startup Option under Terminal Settings.

Application Settings From the Application Settings screen, you can show device shortcuts 
defined for the loaded .MER application. For example, your .MER 
application might have SLC defined as a device shortcut name for the 
SLC 5/05 controller. Device shortcuts are read-only and cannot be 
edited.

Terminal Settings From Terminal Settings, you can open screens to configure and 
modify non-application settings for the terminal.

Terminal Setting Descriptions

Moves highlight up.

Moves highlight down.

Selects highlighted item 
and opens screen.

Returns to previous 
screen..

• On  a touch terminal, tap the 
button.

• On a keypad terminal, press 
the corresponding key on the 
keypad.

Diagnostics Setup
Display
File Management
Font Linking
Input Devices
Networks and Communications
Print Setup
Startup Options
System Event Log
System Information
Time/Date/Regional Settings 

Terminal Setting Description

Diagnostic Forwards diagnostic messages form a remote log 
destination to a computer running diagnostics.

Display Shows the temperature of the display, sets the intensity of 
the backlight, contrast of grayscale displays, and 
enables/disables the screen saver.

File Management Copies or deletes application files or font files from a 
storage location.

Font Linking Links a font file to a base font loaded on the terminal.

Input Devices Configures settings for the keypad, touch screen, or 
attached keyboard and mouse.

Networks and Communications Configures network connections and communication 
settings specific to the application (DHPlus, DH485, 
Remote I/O, ControlNet, DeviceNet, Serial).

Print Setup Configures settings for printing displays, alarm messages, 
and diagnostics messages generated by the application.
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Networks and 
Communications

From the Networks and Communications screen, you can access 
settings for:

• KEPServer Serial Port ID’s

• Network Connections

• RSLinx Enterprise Communications

KEPServer Serial Port ID’s

To access the KEPServer Serial Port ID’s screen, you must have 
KEPServer Enterprise installed on your terminal. Otherwise, you will 
get an error message when accessing this screen. If you plan on using 
KEPServer Enterprise and serial communications, you must specify 
which COM port to use.

Startup Options Specifies whether the terminal starts up in configure or 
run mode. Also lets you enable/disable tests to run on the 
terminal at startup.

System Event Log Displays a list of system events currently logged by the 
terminal. 

System Information Displays power, temperature, battery and memory details 
for the terminal. Also shows the firmware number for 
RSView ME and technical support information.

Time/Date/Regional Settings Sets the date, time, language, and numeric format used by 
the terminal and applications. 

Terminal Setting Description

Terminal Settings

Networks and Communications

KEPServer Serial Port ID’s
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RSLinx Enterprise Communications

The RSLinx Enterprise Communications screen shows a tree view of 
installed communication cards and network configurations. You can:

• edit or view the driver settings for the communication protocol 
used by your .MER application.

• edit the device address of the controller on the network.

The procedure for editing these settings is the same regardless of the 
communication protocol. The only differences are the properties for 
each communication protocol and the device address of the logic 
controller. The properties for each communication protocol are 
defined immediately after this section.

Terminal Settings

Networks and Communications

RSLinx Enterprise Communications

Communication Driver

Ethernet Driver
Has no properties to edit.

AB_ETH-1
<No Devices>

Serial-DF1
<No Devices>
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To edit communication settings:

1. From the RSLinx Configuration Screen, select the communication 
card installed on your terminal.

2. Select the Driver Settings button.

A properties screen opens showing the current communication 
settings for the driver. 

3. To modify a setting, select the setting and then the Edit button. 
The Input Panel opens showing the current setting. 

4. Using the Input Panel, modify the setting and then select the 
Enter button.

You return to the previous screen with the newly entered data.

To edit the device address of the logic controller:

1. From the RSLinx Configuration screen, select a device node.

2. Select the Edit Device button.

A screen opens showing the name of the device and its current 
node address. 

3. To modify the device address, press the Device Address button. 
The Input Panel opens showing the current address. 

4. Using the Input Panel, modify the address and then select the 
Enter button.

You return to the previous screen with the new address.

IMPORTANT Modified settings do not take effect until the terminal is 
rebooted. 
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DHPlus Properties

The DHPlus Properties screen lets you view or modify settings for a 
terminal connected to a DHPlus network. 

DHPlus Communication Settings

DH485 Properties

The DH485 Properties screen lets you view or modify settings for a 
terminal connected to a DH-485 network.

DH485 Communication Settings

Remote I/O Properties

The RIO Properties screen configures communication settings for the 
terminal on a Remote I/O link.

Remote I/O Communication Settings

Field Description Valid Values

Jumper ID(1)

(1) For use with PanelView Plus 700 to 1500 terminals only.

Identifies the communication card if multiple 
cards are installed on terminal.

0…3

Station Number The unique address of the terminal on the 
DHPlus network.

0…77 (octal)

Baud Rate The communication rate of the DHPlus 
network.

57,600 (default)
115,200
230,400

Field Description Valid Values

Jumper ID(1)

(1) For use with PanelView Plus 700 to 1500 terminals only.

Identifies the communication card if multiple 
cards are installed on terminal.

0…3

Station Number The unique station number of the terminal on 
the DH-485 network.

0…31 (decimal)

Baud Rate The communication rate of the DH-485 
network.

9,600
19,200

MaxStationNumber The maximum station number on the DH-485 
network. The value must be greater than or 
equal to the Station Number.

0…31 (decimal)

Field Description Valid Values

Jumper ID(1)

(1) For use with PanelView Plus 700 to 1500 terminals only.

Identifies the communication card if multiple 
cards are installed on terminal.

0…3

Baud Rate The communication rate of the Remote I/O 
network.

57,600 (default)
115,200
230,400
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ControlNet Properties

The ControlNet Properties screen configures communication settings 
for the terminal on a ControlNet network.

ControlNet Communication Settings

DeviceNet Properties

The DeviceNet Properties screen configures communication settings 
for the terminal on a ControlNet network.

DeviceNet Communication Settings

Serial Properties

The Serial Properties screen configures settings for serial 
communications (using the RS-232 serial port) on the terminal.

Serial Communication Settings

Field Description Valid Values

Device ID Unique address of the terminal on the 
ControlNet network.

1…99

Field Description Valid Values

MacID Unique address of the terminal on the 
DeviceNet network.

0…63

Baud Rate The communication rate at which the 
DeviceNet driver communicates.

125K (default)
250K
500K

Field Description Valid Values

Device The serial device your terminal is connected to. PLC_CH0
KF2
SLC_CH0
KF3
KFC
KFC15
AC_CH0

Error Check Type of error checking used. Error checking is 
automatically configured if Use Auto Config is 
set to Yes.

BCC, CRC

Parity Type of parity used. The parity is automatically 
configured if Use Auto Config is set to Yes.

None, Odd, Even

Stop Bits Number of stop bits used. 1 or 2

Ack Timeout Ack/Poll timeout value in milliseconds. 20…60,000 ms

Max Retries Maximum number of retries before the serial 
driver fails.

0…255
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Station Station number based on a specific device. PLC_CH0 0…77 (octal)
KF2 0…77 (octal)
SLC_CH0 0…31
KF3 0…31
KFC 1…99
KFC15 1…99
AC_CH0 0…255

Baud Rate Data rate at which serial driver communicates. 
The communication rate is automatically 
configured if Use Auto Config is set to Yes.

110
300
600
1200
4800
9600
19,200
38,400
115,200

Use Auto Config Automatically or manually configures the baud 
rate, parity, and error checking parameters.

Yes (auto configure)
No (manual configure)

Com Port Communication port used on the terminal. 1 (COM1)
2 (COM2)

Field Description Valid Values
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Network Connections

The Network Connections screen lets you configure these items for 
the terminal.

• Device Name

• Network Adapters

• Network Identification

Device Name

The Device Name screen identifies the terminal to other computers on 
the network.

 

Device Name Properties
Field Description Valid Values

Device Name(1)

(1) Check with your network administrator to determine a valid device name.

Name that identifies the terminal to other 
computers on the network.

1 to 15 characters
A leading character in the 
range a…z or  A…Z.
Remaining characters in the 
range a…z, A…Z, 0…9, 
or - (hyphen).

Device Description Provides a description of the terminal. 50 characters max.

Terminal Settings

Networks and Communications

Network Connections

Terminal Settings

Networks and Communications

Network Connections

Device Name

PanelView Plus

2711P-PVPlus
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Network Adapters

The Network Adapters screen configures driver settings for all 
network adapters installed on the terminal. The only network adapter 
on the terminal is the (IntelR) Fast Ethernet Controller.

Press the Name Servers button or IP Address button to access driver 
settings.

Name Servers

Defines Name Server addresses for the Network Adapter. These 
addresses are automatically assigned if DHCP is enabled for the 
network adapter.

Name Server Addresses
Field Description Valid Values

Primary DNS The address of the primary DNS resolver. xxx.xxx.xxx.xxx

Secondary DNS The address of the secondary DNS resolver. xxx.xxx.xxx.xxx

Primary WINS The address of the primary WINS resolver. xxx.xxx.xxx.xxx

Secondary WINS The address of the secondary WINS resolver. xxx.xxx.xxx.xxx

Terminal Settings

Networks and Communications

Network Connections

Network Adapters

Built-in Ethernet Controller 
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IP Address

The IP Address screen identifies the IP address of the selected 
network adapter. If the network the terminal is connected to does not 
automatically assign an IP address, you can assign the address in this 
screen.

IP Address Properties
Field Description Valid Values

Use DHCP Enables or disables Dynamic Host 
Configuration Protocol (DHCP) settings. DHCP 
automatically allocates network devices and 
configurations to newly attached devices on 
the network.

If DHCP is set to Yes, the terminal is 
automatically assigned an IP address, Subnet 
Mask, and Gateway. The fields are disabled.

If DHCP is set to No, you can enter the IP 
address, Subnet Mask, and Gateway 
address.

Yes (default)
No

IP Address A unique address identifying the terminal on 
the Ethernet network.

xxx.xxx.xxx.xxx
000.000.000.000 (default)
Range of values for the first 
set of decimal numbers is 
1…255 unless all fields are 
set to 000. The range of values 
for the last three sets of 
decimal numbers is 0…255.

Subnet Mask Address must be identical to the server 
subnet mask.

xxx.xxx.xxx.xxx

Gateway Optional Gateway address. xxx.xxx.xxx.xxx

Mac ID Read-only field.
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Network Identification

The Network Identification screen configures settings that enable the 
terminal to gain access to network resources. You can enter a user 
name, password, and domain provided by your network 
administrator.
 

Network Identification
Field Description Valid Values

User Name Identifies the user to the network. 70 characters max.

Password Characters that gain access to network along 
with the user name.

No character limitation

Domain Name Provided by network administrator. 15 characters max.

Terminal Settings

Networks and Communications

Network Connections

Network Identification
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Diagnostic Setup The Diagnostic Setup screen configures diagnostics for the current 
computer. The screen shows a tree view of possible diagnostic nodes.  

The Remote Log Destination forwards messages that it receives to a 
Windows 2000/XP computer running diagnostics. The location is 
determined by the IP address and port number.

Remote Log Destination

Message Routing
The Message Routing screen lets you access these screens.

• Remote Log

• RSView Diagnostics List

Each one of the above screens shows a list of messages that can be 
sent to that destination. The list shows the On/Off status of each 
message type. Use the On/Off button to turn a message type on or 
off. A message type is enabled if it has a checked box.

To access the Remote 
Log Setup or Message 
Routing, select the node 
and then the Edit button.

Terminal Settings

Diagnostic Setup

Field Description Valid Values

Address Address of the remote Windows 2000/XP 
computer.

xxx.xxx.xxx.xxx

Port The port used to communicate with the 
remote Windows 2000/XP computer. 

4445 (default)
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File Management The File Management screen lets you access screens to:

• delete files.

• copy files.

Delete Files

From the Delete Files screen you can select these options.

• Delete Applications - deletes an .MER application file from a 
storage location. 

• Delete Fonts - deletes a font file from a storage location.

• Delete Log Files - deletes any data log files, alarm history files 
and alarm status files in the System Default location on the  
terminal.

Delete Application or Font Files

The process for deleting an application file or a font file is the same.

1. Select the Source button to select the storage location of the 
application or font file that you want to delete.

• Internal Storage - the internal compact flash in the terminal.

• External Storage 1 - the external compact flash card loaded in 
the card slot of the terminal.

• External Storage 2 - for future use.

2. Select a file from the list.

3. Select the Delete button. 

4. When asked if you want to delete the selected application or 
font file from the storage location, select Yes or No.

Terminal Settings

File Management

Delete Files
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Delete Log Files

Select this option to delete any data log files, alarm history files, and 
alarm status files in the System Default location on the terminal. You 
will be asked to confirm the operation.

Do you want to delete all of the RSView ME Station Log Files? 

Select Yes or No. Any log files not located in the System Default 
location will not be deleted.

Copy Files

From the Copy Files screen, you can select these options.

• Copy Applications - copies an .MER application file from one 
storage location to another.

• Copy Fonts - copies a font file from one storage location to 
another.

Copy Applications or Fonts

The process for copying an application file or a font file is the same. 

1. Select the Source button to select the location of the application 
or font file that you want to copy. 

• Internal Storage - the internal compact flash in the terminal.

• External Storage 1 - the external compact flash card loaded in 
the card slot of the terminal.

• External Storage 2 - for future use.

Terminal Settings

File Management

Copy Files

List of files stored 
in compact flash of 
terminal.
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2. Select the Destination button on the same screen to open the 
this screen. 

3. Select the Destination button to select the storage location 
where you want to copy the application or font file to.

• Internal Storage - the internal compact flash in the terminal.

• External Storage 1 - the external compact flash card loaded in 
the card slot of the terminal.

• External Storage 2 - for future use.

4. Select the Copy button to copy the selected application or font 
file to the selected destination. 

If the file exists, you will receive a warning and will be asked if 
you want to overwrite the existing application.

5. Select Yes or No.

TIP RSView ME software looks for .MER files in the 
\RockwellSoftware\RSViewME\Runtime folder and font 
files in the \RockwellSoftware\RSViewME\Fonts\ folder.
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Display The Display screen lets you open these screens.

• Display Contrast

• Display Intensity 

• Display Temperature

• Screen Saver

• Cursor

Display Contrast
The Display Contrast screen lets you view and modify the current 
contrast setting of the PanelView Plus 400 and 600 grayscale displays. 
The numeric display shows the current contrast level as a percentage. 
The change is not permanent until you select OK.

Display Intensity
The Display Intensity screen lets you view or modify the current 
intensity of the backlight. The default intensity is 100%. When you 
change the intensity, the terminal temporarily changes to that 
intensity. The change is not permanent until you select OK.

The Startup Intensity button toggles between Runtime and Default. If 
Runtime is selected, the terminal startup screens will use the runtime 
intensity setting selected on the above screen. If Default is selected, 
the terminal startup screens will use the terminal default setting, 
which is near 100%.

TIP Displays are shipped with the contrast level set at 50%, which 
is the optimum setting.

Terminal Settings

Display

Display Contrast

Terminal Settings

Display

Display Intensity
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Display Temperature

The Display Temperature screen shows the current temperature of the 
display.

The 600 -1500 terminals have a cold-cathode fluorescent lamp (CCFL) 
backlight. This backlight requires temperature control when the 
internal temperature of the product is below 10 °C or above 60 °C. For 
proper backlight operation, the terminal monitors low and high 
temperature conditions. 

• If the internal temperature of the product is below 10 °C, the 
backlight is set to overdrive or the full-rated current setting for at 
least five minutes. 

• If the internal temperature is at or above 60 °C, the backlight is 
set to underdrive; 40% or less of full brightness. This reduces 
heat generation from the backlight.

Temperature monitoring begins when the terminal powers on, or 
when the backlight turns on, for example, exiting screen saver mode. 
The temperature control only affects display intensity; it does not 
restrict the use or operation of the terminal.

When a low or high temperature condition is detected, an error is sent 
to the system event log. If the temperature control is not functioning, 
a noncritical error is sent to the system event log but the terminal 
continues to operate normally.

TIP The CCFL backlight temperature control takes precedence over 
the application Backlight Settings. 

Terminal Settings

Display

Display Temperature
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Screen Saver

The Screen Saver screen lets you:

• disable the screen saver.

• enable the screen saver after the selected idle time.

• adjust the brightness intensity of the screen saver.

• enable/disable the screen saver bitmap.

Terminal Settings

Display

Screen Saver

Select up or down 
cursor button to 
increase or decrease 
the screen saver 
brightness.
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Cursor

The Cursor screen enables/disables the on-screen cursor.

Font Linking Font linking lets you run a translated application on the terminal by 
linking a font file to the base font (for example, linking a Chinese font 
file to the base font Arial).

For more details on preinstalled terminal fonts and additional fonts 
available for downloading, see Appendix C.

Terminal Settings

Display

Cursor

Terminal Settings

Font Linking

Arial
Courier New
Tahoma
Times New Roman

Show Links
[F1]

Close
[F8]

Courier New
MS Mincho
Tahoma
Times New Roman

Add Fonts
[F1]

Close
[F8] Close

[F8]
Delete Link

[F1]
Edit Link

[F2]

Base font = Arial
Link:
MS Mincho
External storage 1\MSMINCHO.TTC

List of fonts loaded on 
the terminal.

Shows the location and name of the
font that is linked to the base font
used by the terminal.  If a file is not
linked, box will be empty.

Deletes linked 
font file (if any)

Edits the link by letting you add the linked 
file to a font loaded on the terminal.

Shows all fonts loaded on the terminal except the 
base font. Select the name of the font you are 
linking to the base font. Select the Add Fonts button 
to link the font file for the selected font to the base 
font. You will return to the Linked Fonts screen.

Select Base Font

Linked FontAdd Linked Font
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Input Devices The Input Devices screen lets you access screens to view and modify 
settings for these input devices.

• Keyboard

• Keypad

• Mouse

• Touch Screen

Keyboard and Keypad Setup

The Keyboard and Keypad screen opens these screens.

• Key Repeat Settings

• Keypad Settings

Key Repeat Settings for Attached Keyboard or Terminal Keypad

The Key Repeat Settings configures settings for keys on the terminal 
or keys an attached keyboard.

Key Repeat Rate and Delay Settings
Field Description Valid Values

Repeat Rate The number of times a key is repeated per 
second when you hold down a key.

Keypad: 0, 2…30
Keyboard: Device dependent
0, 2…30 is typical

Repeat Delay The amount of time that elapses before a key 
is repeated.

200 ms
400 ms 
600 ms
1 s
1.5 s
2 s
2.5 s

Values are device dependent. 
An unsupported value appears 
dimmed.

Terminal Settings

Input Devices

Keyboard or Keypad
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Key Settings for Terminal Keypad

The Keypad Settings screen enables/disables Single Key Mode option, 
that is used to restrict multiple or simultaneous key presses.

Keypad Settings
Field Description Valid Values

Single Key Mode Enables or disables Single Key mode.

If enabled, any programmable key that is 
pressed inhibits all keys until the 
programmable key is pressed again. This 
includes the Alt, Ctrl, Shift keys.

If enabled with abort, any secondary key 
press will terminate the initial key press 
immediately. 

If disabled, there are no restrictions on key 
presses.

Enabled
Enabled with Abort
Disabled (default)

Hold Off Time The length of time to ignore multiple presses 
of the same key.

400 ms (default)

IMPORTANT The keypad cannot produce Home, End, Page Up or Page Down 
when Single Key mode is enabled.
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Touch Screen

The Touch Screen lets you access these screens.

• Calibration

• Cursor

• Double-tap Sensitivity

Touch-screen Calibration

This screen calibrates the touch screen of the terminal. Touch the 
center of the target (+) each of the 4 times it appears. When the 
calibration is complete, you will see the message:

Tap the screen to register saved data. Wait for 30 seconds to 
cancel saved data and keep the current settings.

Cursor

This screen enables or disables the cursor on touch-screen terminals. 
Disabling the touch-screen cursor will not disable the mouse.

IMPORTANT Use a plastic stylus device with a minimum tip radius of 1 mm 
(0.040 in) to prevent damage to the touch screen.

Terminal Settings

Input Devices

Touch Screen

Carefully press and briefly hold stylus on the center of the target.
Repeat at as the target moves around the screen.
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Double-tap Sensitivity

This screen lets you set and test the sensitivity for both speed and 
physical distance between touch-screen presses.

• The Set button sets the sensitivity of touch-screen presses. 

• The Test button tests the sensitivity of touch-screen presses. If 
you double-tap the test button with the time set using the Set 
button, the Test button will reverse its foreground and 
background colors.

Mouse

The Mouse screen sets and tests the sensitivity for both speed and 
physical distance between mouse clicks. This process is identical to 
that for setting Double-tap sensitivity for the touch screen.

Terminal Settings

Input Devices

Mouse
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Print Setup The Print Setup screen lets you access screens to configure print 
options for: 

• displays.

• alarms.

• diagnostic messages.

Display, Alarm, and Diagnostic Print Setup

The general setup for printing displays, alarm messages, and 
diagnostics messages from an RSView .MER application is the same. 
The Advanced Settings for each function are different.

Print Setup Properties

Advanced Settings for Display Print Setup

Select the Advanced Settings button to:

• change the print orientation (portrait or landscape).

• enable or disable Draft mode.

Field Description Valid Values

PCL Printer Type of printer to use. Laser (default)
Inkjet

Port Port to use for printing displays, alarm 
messages, and diagnostic messages. 

Network (default)
USB

Network Path Network path of printer to use if the Port 
selection is Network.

519 characters max.

Advanced Settings Press this button to open additional settings.

Terminal Settings

Print Setup
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Advanced Settings for Diagnostic Messages and Alarm Messages

This screen configures when to print diagnostic or alarm messages 
that are sent to the Network or USB port.

To configure how messages are queued for printing, select the Print 
Messages After button and set one of these options.

• Specified number of messages

Prints messages after 60 are queued or another specified value. 
The default is 60 (about one full page of messages.)

• 500 messages or timeout period, whichever is first

Prints after 500 messages are queued or a specific time period 
has elapsed, whichever comes first. The default time period is 
168 hours (7 days). You can specify another value. For example, 
if 350 messages are in the queue and 7 days have elapsed, the 
350 messages will print. 

• Specified number of messages or timeout period, whichever is 
first

Prints after a specified number of messages are queued or a 
specific time period has elapsed, whichever comes first. 

The default number of messages to queue is 60. The default 
timeout period is 168 hours (7 days). You can change both 
values. For example, the number of messages is set to 75 and 
the timeout period is set to 48 hours (2 days). If the queue has 
75 messages after only 24 hours, these messages will print. If 
there are only 15 messages in the queue at 48 hours, the 15 
messages will not print until the time period has elapsed.
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Startup Options The Startup Options screen accesses these screens.

• RSView ME Station Startup

• Startup Tests

RSView ME Station Startup

The RSView Machine Station Startup screen specifies what action the 
terminal takes on startup.

• Do not start RSView ME Station.

• Go to Configuration Mode.

• Run the Current Application.

This option is available only if an application is loaded.

RSView ME Station will start up based on shortcuts in the Windows 
Startup folder and whether an application is loaded.

Select the On Startup button to switch between Do not start RSView 
ME, Go to Configuration Mode, or Run the Current Application. Select 
the button under the last two options to configure specific settings for 
each mode.

Terminal Settings

Startup Options

RSView ME Station Startup
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Configuration Mode

The Configuration Mode Options screen specifies whether the 
terminal will start in configuration mode: 

• with the current application loaded. 

• with the communication configuration of the current application 
or the terminal’s RSLinx communication configuration.

If you select Yes to replace the terminal’s communication 
configuration with that of the application, any changes made to 
the device addresses or driver properties in the RSLinx 
Communications screen will be lost.

These options are available only if an application is loaded in the 
terminal. If an application is not loaded, both options are disabled and 
set to No.

Run Options

The Run Options screen specifies whether to: 

• replace the terminal’s communication (RSLinx) settings with 
application settings when the application is run.

If you select Yes, any changes to the device addresses or driver 
properties in the RSLinx Communications screen will be lost 
when the terminal boots up.

• delete the log files (data, alarm history, alarm status) generated 
by the terminal from the System Default location before running 
the application. 

Configuration Mode Run Options
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Startup Tests

The terminal can run extended tests on startup. The Startup Tests 
screen provides access to these screens.

• Startup Tests Settings

• Repeat Count

Select Tests

The Select Tests screen shows a list of each test that can be performed 
on the terminal at startup and its current On/Off status. You can turn 
any test in the list on or off by selecting the On/Off button. The 
terminal will only run tests with a checked box.

IMPORTANT Startup Tests apply only to PanelView Plus 700 to 1500 
terminals.

Terminal Settings

Startup Options

Startup Tests
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Startup Tests Settings

From the Startup Tests Settings screen, you can:

• enable extended diagnostics to run on the terminal at startup. 

• disable extended diagnostics at startup.

• specify how many times to repeat the selected tests that are run 
on the terminal during startup. 

The Repeat Count field shows the current value. You can enter a value 
in the range of 0…128.
 

IMPORTANT Enabling Extended Diagnostics and setting a high Repeat Count 
will increase the time it takes the terminal to reboot.

The tests will run each time you reset or cycle power to the 
terminal until you disable Extended Diagnostics. Setting a low 
repeat count will also decrease the startup time.
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System Event Log The System Event Log screen displays a list of system events currently 
logged by the terminal.

• To display System Event Log Details for a specific event, select 
an event and then select the More Details button.

• To clear all System Event Logs, press the Clear All button.

Terminal Settings

System Event Log
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System Information The System Information screen lets you access these screens.

• RSView ME Station information

• Terminal Information

Terminal Information

The Terminal Information screen displays these details for the 
terminal.

• Total power on time

• Processor temperature

• Battery voltage and battery state

• Amount of memory on terminal

All fields are read only except for memory allocation. To access details 
on Memory Allocation, select the Memory Allocation button.

Battery State  

Battery Voltage
For PanelView Plus 400 and 600 terminals, the Battery Voltage field 
indicates the battery state only.

Processor Temperature  
For the 400 and 600 terminals, the Processor Temperature shows the 
temperature of the display.

Battery State 400 and 600 700 to 1500

Good Good battery condition Good battery condition

Failing Does not have a replaceable 
battery. Replace terminal.

Low battery. Replace battery.

Bad N/A Battery is missing or bad. 
Replace battery.

Terminal Settings

System Information

Terminal Information
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Memory Allocation

The Memory Allocation screen displays the:

• amount of allocated storage or program memory. 

• amount of storage or program memory currently in use.

You can modify the allocation of storage or program memory. Press 
the Up or Down button to increase/decrease the memory allocation. 
Each button press changes the allocation by a value of four. If you 
change the allocation for one type of memory, the other is 
automatically updated accordingly.

TIP These settings are not retained after a power cycle. Values 
return to the default settings.
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RSView ME Station Information

The About RSView ME Station screen provides access to:

• RSView ME Station firmware number.

• Rockwell Technical Support information.

Terminal Settings

System Information

About RSView ME Station

x.xx.xx.xx
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Time/Date/Regional 
Settings

The Time/Date/Regional Settings screen lets you access these screens.

• Date

• Regional settings

• Time

• Time zone

Date 

The Date screen shows and configures the current date in separate 
Year, Month, and Day fields. 

Date Settings
Field Description Valid Values

Year The current year in a four-digit format. 1980…2099

Month The current month. 1…12

Day The current day. The day of the month is 
validated based on the month.

0…31

Terminal Settings

Time/Date/Regional Settings

Date
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Time

The Time screen shows and configures the current time in 24-hour 
format in separate Hour, Minute, and Second fields.
 

Time Settings
Field Description Valid Values

Hour The current hour in 24-hour format. 0…23

Minute The current minute in 24-hour format. 0…59

Seconds The current second in 24-hour format. 0…59

Terminal Settings

Time/Date/Regional Settings

Time
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Time Zone

The Time Zone screen shows the current time zone that is installed on 
the terminal. Time zones are installed as a part of the operating 
system. Changing the time zone adjusts the current time and date to 
match the new time zone. 

Time Zones

If the selected time zone supports Daylight Savings, you can select the 
Daylight Savings button.

Daylight Savings

The Daylight Savings screen configures whether daylight savings time 
is in effect for the current time zone. Daylight Savings is set to Yes for 
all time zones except for Japanese, which does support daylight 
savings. Daylight savings changes are not permanently applied until 
you close the Time Zone screen. 

Language Default Time Zone

English (GMT -05:00) Eastern Time (US and Canada)

French (GMT +01:00) Brussels, Copenhagen, Madrid, Paris

German (GMT +01:00) Amsterdam, Berlin, Bern, Rome, Stockholm, Vienna

Japanese (GMT +09:00) Osaka, Sapporo, Tokyo

Terminal Settings

Time/Date/Regional Settings

Time Zone
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Regional Settings

The Regional Settings screen lets you access these screens.

• Language

• Numeric Format

• Long Date Format

• Short Date Format

• Time Format

The current language is shown at the bottom of the Regional Settings 
screen.

Language

The Language screen lets you select a language that is installed on the 
terminal. Languages are installed as a part of the operating system.

Numeric Format screen

The Numeric Format screen lets you modify the decimal separator 
used by the current language. The default decimal separator is a 
period. The field will accept a separator up to three characters. 

Terminal Settings

Time/Date/Regional Settings

Regional Settings

Terminal Settings

Time/Date/Regional Settings

Regional Settings

Language

Terminal Settings

Time/Date/Regional Settings

Regional Settings

Numeric Format
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Time Format

The Time Format screen configures the time format for the current 
language. A sample of the current time is shown using the currently 
selected format. 

Time Format
Field Description Example

Time Format

h:mm:ss tt (default)
h = hour, no leading zero
tt = AM or PM symbol

7:23:02 AM or 1:13:31 PM
11:43:59 AM

hh:mm:ss tt
hh = hour with leading zero
tt = AM or PM symbol

07:23:02 AM or 01:13:31 PM
11:43:59 PM

H:mm:ss
H = hour in 24-hour format, no leading zero

7:03:42 or 1:13:32
23:43:59

HH:mm:ss
HH = hour in 24-hour format with leading zero

07:03:42 or 01:13:22
23:43:59

AM Symbol Characters to indicate AM. If the time format is 
set to h:mm:ss tt or hh:mm:ss tt, you can modify 
the AM symbol. 

AM (default)
12 character max.

PM Symbol Characters to indicate PM. If the time format is 
set to h:mm:ss tt or hh:mm:ss tt, you can modify 
the PM symbol. 

PM (default)
12 character max.

Separator Characters that separate fields in time format. : (default)
3 character max.

Terminal Settings

Time/Date/Regional Settings

Regional Settings

Time Format
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Short Date Format

The Short Date Format screen configures the short date format used 
by the current language. A sample of the current date is shown using 
the currently selected short date format. 

Short Date Format
Field Short Date Formats Example

Format M/d/yyyy (default)
M/d/yy
MM/dd/yy
MM/dd/yyyy
yy/MM/dd
yyyy-MM-dd
dd-MMM-yy

1/2/2003
1/2/03
01/02/03
01/02/2003
03/01/02
2003-01-02
02-Jan-03

Separator Characters separator for fields in time format. 
The default separator is either - or / depending 
on short date format.

-  or / (default)
3 character max.

Terminal Settings

Time/Date/Regional Settings

Regional Settings

Short Date Format
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Long Date Format

The Long Date Format screen configures the long date format used by 
the current language. A sample of the current date is shown using the 
currently selected long date format. 

Long Date Format
Field Short Date Formats Example

Format

dddd, MMMM, dd, yyyy (default)
dddd is name of week day
MMMM is name of month
dd is two-digit day of month with leading zero
yyyy is four-digit year

Monday, January 01, 2003

MMMM dd, yyyy
MMMM is name of month
dd is two-digit day of month with leading zero
yyyy is four-digit year

January 01, 2003

dddd, dd MMMM, yyyy
dddd is name of week day
dd is two-digit day of month with leading zero
MMMM is name of month
yyyy is four-digit year

Monday, 01 January, 2003

dd MMMM, yyyy
dd is two-digit day of month with leading zero
MMMM is name of month
yyyy is four-digit year

01 January, 2003

Terminal Settings

Time/Date/Regional Settings

Regional Settings

Long Date Format
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Chapter 5

Install and Replace Components

Chapter Objectives This chapter shows how to install, replace, or upgrade various 
components of the PanelView Plus terminals. 

• Logic module

• RAM and internal compact flash

• Communication module

• Display module

• Battery

• Display module bezel

• Backlight

• Product ID label

• Keypad legend inserts

• External compact flash card

Required Tools The following tools are required to install and replace components.

• #00, #1, and #2 Phillips screwdriver

• Electrostatic Discharge (ESD) wristband

Precautions Before installing or replacing any components, disconnect power 
from the terminal. During installation, take care not to touch any of 
the exposed electronic components.

WARNING Disconnect all power from the terminal before installing or 
replacing any components. Failure to disconnect power may 
result in electrical shock and/or damage to the terminal.

ATTENTION Be careful when touching any of the exposed electronic 
components to prevent damage from electrostatic discharge 
(ESD).

Work in a static free environment and wear a properly 
grounded ESD wristband.
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Compatibility of Terminal 
Components

When assembling components of a terminal or replacing the internal 
compact flash in a logic module, the components must be compatible.

To verify compatibility of the internal compact flash with the logic 
module, you must know what version of RSView ME is running on the 
terminal.

1. Locate the green label on the back of the logic module to 
determine the revision level of your terminal.

• Rev B: Contains RSView ME software, version 3.0

• Rev C: Contains RSView ME software, version 3.10 

• Rev D, E: Contains RSView ME software, version 3.20 

• Rev F: Contains RSView ME software, version 4.0 

2. Determine the series of the internal compact flash and logic 
module.

The table matches the correct series of the internal compact flash card 
with the correct series of the logic module for the terminals. The logic 
module is available with or without memory installed.

Component Compatibility for PanelView Plus Terminals

RSView ME terminals are compatible with .MER applications that are 
the same version or a previous version. For example, RSView ME 3.20 
terminals can run .MER applications for RSView ME software, versions 
3.0, 3.10, and 3.20.

Terminal 
Revision

Logic Module 2711P-RPx 
Compatibility

Internal Compact Flash 
2711P-RW1, 2, 3

RSView ME 
Software
Version

Rev B (1)

(1) When upgrading RSView ME software, version 3.0 to 3.10 or later, the Firmware Upgrade Kit is required.

Series A: 2711P-RPx/A Series B: 2711P-RWx/B 3.0

Rev C Series B: 2711P-RPx/B Series C: 2711P-RWx/C 3.10

Series D: 2711P-RWx/D
Series E: 2711P-RWx/E

3.20

Series F: 2711P-RWx/F 4.0

Rev D Series C: 2711P-RPx/C
Series D: 2711P-RPx/D

Series D: 2711P-RWx/D
Series E: 2711P-RWx/E

3.20

Series F: 2711P-RWx/F 4.0

Rev E Series D: 2711P-RPx/D 
Series E: 2711P-RPx/E  

Series D: 2711P-RWx/D
Series E: 2711P-RWx/E

3.20

Series F: 2711P-RWx/F 4.0

Rev F Series D: 2711P-RPxH/D 
Series E: 2711P-RPxH/E  

Series D: 2711P-RWx/D
Series E: 2711P-RWx/E

3.20

Series F: 2711P-RWx/F 4.0

700 to 1500 Terminals Only
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Install RAM or
Internal Compact Flash

The logic module is available with or without RAM/internal compact 
flash installed. If RAM and internal compact flash are ordered as 
separate components, you must install the memory before attaching 
the logic module to the display module. 

To install/replace RAM or internal compact flash:

1. Remove power from the terminal.

2. Place the terminal, display side down, on a flat stable surface.

3. Loosen the six captive screws that secure the logic module.

4. Carefully lift the logic module away from the terminal and turn 
over to expose the circuit board.

5. Locate the RAM module on the circuit board, pull the metal 
retaining clips away from the module, and slide out the RAM 
module. 

6. Insert the new RAM module at a 45° angle and snap down.

7. Unscrew and remove the retaining clip that secures the internal 
compact flash card.

8. Pull out the internal compact flash card. 

9. Insert the new internal compact flash card.

10. Reattach the retaining clip.

11. Attach the logic module by aligning the two connectors on the 
bottom of module with the connectors on the display module. 

12. Push down on the logic module until firmly seated.

13. Tighten the six captive screws that secure the logic module to a 
torque of 0.68 Nm (6 to 8 lb-in).

700 to 1500 Terminals Only

ATTENTION Wear a properly grounded ESD wristband before 
touching any of the electronic components in the 
logic module.

Skip Steps 5 to 6 if not replacing RAM. 

Compact Flash Card

Retaining Screw

RAM Module
Retaining 
Clips

Skip Steps 7 to 11 if not replacing 
internal compact flash. 
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Install or Replace 
the Logic Module

This section shows how to install and replace the logic module. If the 
display module and logic module are ordered as separate 
components, attach the logic module to the display module before 
panel installation.

The logic module is available with or without RAM and internal 
compact flash installed. If ordered as separate components, you must 
install the memory before attaching the logic module to the display 
module.

To install a logic module:

1. Disconnect power from the terminal.

2. Set the terminal, display side down, on a clean, flat, stable 
surface to prevent scratches, if the terminal is removed from 
panel.

3. Position the logic module over the back of the display module 
until the two connectors on the bottom of the logic module align 
with the connectors on the display module. 

4. Push down on the logic module until firmly seated.

5. Tighten the six captive screws that secure the logic module to 
the display module to a torque of 0.68 Nm (6 to 8 lb-in).

700 to 1500 Terminals Only

Captive
Screw

Logic Module

Captive screws 
on top and bottom.
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Before replacing the logic module, you must remove the 
communication module, if attached. You will also need to remove the 
Internal RAM and compact flash from the logic module to reuse in the 
new logic module.

To replace the logic module:

1. Disconnect power from the terminal.

2. Disconnect all power and communication cables.

3. Set the terminal, display side down, on a clean, flat, stable 
surface to prevent scratches, if the terminal is removed from 
panel.

4. Remove the four screws that attach the communication module 
(if attached) to the logic module and arefully lift the 
communication module away from the logic module.

5. Loosen the six captive screws that secure the logic module to 
the display module.

6. Carefully lift the logic module away from the back of the display 
module.

7. If reusing the memory in the new logic module:

• Remove the RAM and internal compact flash from the logic 
module.

• Insert the RAM and internal compact flash in the new logic 
module.

8. Install the new logic module.

9. Attach the communication module, if necessary.

Logic Module

Communication Module

Display Module

Captive Screw

Screw

ATTENTION Wear a properly grounded ESD wristband before 
touching any of the electronic components in the 
logic module.
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Install or Replace a 
Communication Module

This section shows how to install and replace a communication 
module. The communication module installs over the logic module. 
The communication modules are available as separate catalog 
numbers for specific communication protocols. The installation is the 
same for all modules regardless of the communication type. 

Install/Replace Communication Module on 700 to 1500 Terminals

To install a communication module:

1. Disconnect power from the terminal.

2. Set the terminal, display side down, on a clean, flat, stable 
surface to prevent scratches if the terminal is removed from 
panel.

3. Remove the label covering the communication module 
connector on the logic module.

4. Position the communication module over the logic module so 
that the connectors on bottom of module align with connectors 
on the logic module.

TIP The logic module must be attached to the display module 
before you attach the communication module.

Logic Module

REMOVE LABEL TO INSTALL
COMMUNICATION MODULE
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To prevent ESD between the modules, allow the communication 
module to touch the logic module before making connection.

5. Push down on the communication module until the connectors 
are firmly seated.

6. Tighten the four screws that secure the communication module 
to the logic module to a torque of 0.68 Nm (6 to 8 lb-in).

To replace a communication module:

1. Disconnect power from the terminal.

2. Disconnect the communication cables from the module.

3. Remove the four screws that secure the communication module 
to the logic module.

4. Carefully lift the communication module away from the logic 
module and set aside.

5. Install the new communication module.

Communication 
Module

Connector

Logic Module

Screw

Attached
Communication Module

WARNING Do not connect or disconnect any communication cable with 
power applied to this device or any device on the network. An 
electrical arc could cause an explosion in hazardous location 
installations. Be sure that power is removed or the area is 
nonhazardous before proceeding.
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Install or Replace Communication Module on 400/600 Terminals

To install a communication module:

1. Disconnect power from the terminal.

2. Set the terminal, display side down, on a clean, flat, stable 
surface.

3. Remove the label covering the connectors on the base unit of 
the terminal. 

4. Position the communication module over back of the terminal 
so that the connector on bottom of communication module align 
with the connector on the base unit.

REMOVE LABEL TO INSTALL
COMMUNICATION MODULE

Captive
Screws

Tighten this 
screw first.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1173 of 3168



Publication 2711P-UM001E-EN-P - March 2006

Install and Replace Components        111

5. Push down on the communication module until the connector is 
firmly seated.

6. Tighten the three captive screws that secure the module to the 
terminal, starting with the bottom, left screw on the module. 
Tighten screws to a torque of 0.34 to 0.45 Nm (3 to 4 lb-in).

To replace a Communication module:

1. Disconnect power from the terminal.

2. Disconnect the communication cables from the module.

3. Loosen the three screws that secure the communication module 
to the terminal.

4. Carefully lift the communication module away from the terminal 
and set aside.

5. Install the new communication module.
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Replace the Display 
Module

This section shows how to replace the display module. It is necessary 
to remove the communication module from the logic module to 
perform this operation.

To replace the display module:

1. Disconnect power from the terminal.

2. Remove the terminal from the panel.

3. Detach the communication module (if attached) from the logic 
module by removing the four screws.

4. Loosen the six captive screws that attach the logic module to the 
display module.

5. Carefully lift the logic module from the terminal.

6. Set the display module aside.

700 to 1500 Terminals Only

Communication Module

Display 
Module

Logic Module

Logic Module

Captive screws 
on top and bottom
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7. Position the new logic module over the new display module so 
that the connectors align.

8. Push down on the logic module until firmly seated.

9. Tighten the six captive screws that secure the logic module to 
the display module to a torque of 0.68 Nm (6 to 8 lb-in). 

10. Attach the communication module (if necessary) and tighten the 
four screws to a torque of 0.68 Nm (6 to 8 lb-in).
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Replace the Battery A lithium battery is used by the real-time clock and static RAM; it is 
not used for application backup or retention. The clock module has a 
life expectancy of two years without power. 
 

To replace the battery:

1. Disconnect power from the terminal.

2. Place the terminal, display side down, on a flat stable surface.

3. Detach the communication module (if attached) from the logic 
module by removing the four screws.

4. Loosen the six captive screws that attach the logic module to the 
display module.

WARNING When you connect or disconnect the battery an electrical arc 
can occur. This could cause an explosion in hazardous location 
installations. Be sure that power is removed and the area is 
nonhazardous before proceeding. Replace the battery only with 
the indicated catalog number.

For Safety information on the handling of lithium batteries, 
including handling and disposal of leaking batteries, see 
Guidelines for Handling Lithium Batteries, publication AG 5-4.

Do not dispose of battery in a fire or incinerator. Dispose of 
used batteries in accordance with local regulations.

Store batteries in a cool, dry environment. We recommend
25 °C with 40…60% relative humidity. You may store batteries 
for up to 30 days between -45 to 85 °C (-49…185 °F), such as 
during transportation. To avoid possible leakage, do not store 
batteries above 60 °C (140 °F)for more than 30 days.

700 to 1500 Terminals Only

Captive screws 
on top and bottom.

Logic Module
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5. Carefully lift the logic module away from the terminal and flip 
over to expose the circuit board.

6. Locate the battery on the circuit board.

7. Remove the battery by lifting up the side of the battery.

8. Insert the new battery. 

9. Attach the logic module by aligning the two connectors on the 
bottom of the module with the connectors on the terminal. 

10. Push down on the logic module until firmly seated.

11. Tighten the six captive screws that secure the logic module to a 
torque of 0.68 Nm (6 to 8 lb-in).

12. Attach the communication module (if necessary) and tighten the 
four screws to a torque of 0.68 Nm (6 to 8 lb-in).

ATTENTION Wear a properly grounded ESD wristband before 
touching any of the electronic components in the 
logic module.

Remove battery by lifting up the 
edge indicated by arrow.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1178 of 3168



Publication 2711P-UM001E-EN-P - March 2006

116        Install and Replace Components

Replace the Bezel Remove the Display Module Bezel
It is not necessary to remove the logic module or communication 
module before removing the bezel, except for the PanelView Plus 700.

To replace the display module bezel:

1. Disconnect power from the terminal.

2. Set the terminal, display side down, on a flat stable surface.

3. On touch screen only terminals, remove the two screws that 
secure the small metal plate to the back of the display module.

4. Disconnect the (touch screen) connector.

5. Remove the screws from the back of the display module.

The number of screws varies for each terminal type.

700 to 1500 Terminals Only

ATTENTION Wear a properly grounded ESD wristband before 
touching any of the electronic components in the 
logic module.

Plate

Touch Screen Connector

Display Module Bezel
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6. Remove the sealing gasket.

7. Lift the back of the display module away from the bezel.

Work on a clean, flat, stable surface to protect the display from 
debris, scratches and damage.

8. Detach all connectors (maximum of three).

The number of connectors varies by model. 

• IrDa connector (if present)

• Function key connector

• Touch screen connector

9. Set the bezel aside.

Display Module Bezel
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Replace the Display Module Bezel

To replace the display module bezel:

1. Make sure the bezel is free of lint and marks before attaching.

2. Attach the connectors.

The number of connectors varies by model. 

• IrDa connector (if present)

• Function key connector

• Touch screen connector

3. Place the back of the display module over the bezel.

Be careful not to pinch any of the cables. Allow the touch screen 
connector to extend out of the access opening.

4. Attach the touch screen connector.

5. Replace the sealing gasket.

6. Attach the screws that secure the display module to the bezel 
and tighten to a torque of 1.35 to 1.58 Nm (12 to 14 lb-in).

7. On touch screen terminals, reattach the small metal plate to the 
back of the display module using two screws and torque to 
0.68 Nm (6 to 8 lb-in).
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Replace the Backlight This section shows how to replace the backlight for the 700, 1000, 
1250, and 1500 terminals. The 1250 high-bright terminals do not have 
a replaceable backlight.

To replace the backlight:

1. Disconnect power from the terminal.

2. Remove the display module bezel. 

3. Remove the four screws that secure the LCD Display.

4. Lift the LCD display and detach the display connector from the 
circuit board.

The location of the connector varies by model.

5. Detach the backlight connectors from the circuit board.

The 1250 has one or two backlight connectors depending on the 
series of the display. The 1500 has four backlight connectors.

700 to 1500 Terminals Only

Display
Connector

Backlight
Connector

1250 1500
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For PanelView Plus 700 and 1000
Work on a clean, flat, stable surface to protect the display from 
debris, scratches, and damage.

6. Press the retaining tab that secures the backlight and then pull 
out the backlight.

7. Insert the new backlight.

Backlight
Retaining Tab

Backlight 
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For PanelView Plus 1250 and 1500
• The 1250 Series A and B displays have two backlights and use 

cat. no. 2711P-RL12C backlight replacement.

• The 1250 Series C displays have only one backlight and use 
cat. no. 2711P-RL12C2 backlight replacement.

• The 1500 Series B displays have four backlights and use cat. no. 
2711P-RL15C backlight replacement.

Work on a clean, flat, stable surface to protect the display from 
debris, scratches and damage.

8. Remove the screws that secure the backlights and remove the 
backlights. 

• The two backlights for the 1250 Series A and B displays are 
each secured with two screws. 

• The single backlight for the 1250 Series C displays is secured 
with one screw. 

• For the 1500 Series B displays, remove the tape and then 
remove the backlights.

9. Insert the new backlights and secure with the same screws.

 Torque the screws to 0.117 Nm (1.04 lb-in).

Backlights

1250

1500
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10. Reattach the LCD display connector to the circuit board.

11. Reattach the backlight connector to the circuit board.

12. Secure the LCD display by attaching the four screws and tighten 
to the specified torque.

13. Replace the display module bezel.

Remove the Product ID 
Label

If you ordered a terminal with a label, you can remove the label and 
attach your own label. 

To remove the product ID label:

1. Remove the Allen-Bradley label using your fingers or a tweezers.

2. Clean area with damp cloth and isopropyl alcohol.

3. Remove adhesive backing of OEM label and affix over area 
where Allen-Bradley label was located.

Screw Size Torque

#4 0.68 Nm (6 to 8 lb-in)
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Replace the Keypad Legend 
Inserts

This section shows how to replace the legend inserts in the keypad 
terminals. The legend strips are available as separate catalog numbers 
for each keypad terminal, except for the PanelView Plus 400 terminal, 
which does not support replaceable legend strips. One side of the 
legend strips have the default key legends and the other side is blank 
for creating custom legends. 

Replace the Keypad Legend Inserts on the 600 Terminal

The legend inserts for function keys F1…F10 are accessible from the 
back on the unit and can be replaced with the terminal mounted in 
the enclosure.

To replace the F1…F10 function key legends:

1. From the rear of the unit, pull the legend strips out from the 
slots on the lower side of the terminal.

2. Slide the new insert into the same slot until only the end tab is 
visible.

600 Terminal
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Replace the Keypad Legend Inserts on the 700 to 1500 Terminals

The F1-Fxx and K1-Kxx legend inserts on the PanelView Plus 700 to 
1500 terminals are accessible when the display module bezel is 
removed.

To replace the F1-Fxx or K1-Kxx function key legends:

1. Remove power from the terminal. 

2. Remove the display module bezel.

3. Pull the legend inserts out from the slots on the bezel. 

4. Slide the new legend strips into the same slots until only the end 
tab is visible.

5. Replace the display module bezel.
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Use an External Compact 
Flash Card

All of the terminals have a compact flash card slot that supports Type 
I compact flash cards. These cards are available in different memory 
sizes.

The orientation of the card slot on the 700 to 1500 terminals varies 
depending on the series of the logic module. 

Compact Flash Card Slot

Insert a Compact Flash Card

Insert the card in the compact flash card slot of the terminal until 
firmly seated.

Compact Flash Card Slot

400 and 600 Terminals 700 to 1500 Terminals
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Remove a Compact Flash Card

Press the Eject button on the logic module. When the button pops 
out, press it again to release the card. The location of the button varies 
depending on the series of the logic module.

The PanelView Plus 400 and 600 terminals do not have an eject 
button. Simply secure edge of card with fingers and pull card away 
from slot.
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Chapter 6

Terminal Connections

Chapter Objectives This chapter provides network and device connections for the 
terminals.

• Wiring and safety guidelines

• Logic controller cable charts

• Communication port isolation

• USB ports

• Serial connections on base unit

• Ethernet (onboard communications)

• DH485/DH+/RIO communications module 

• ControlNet communications module

• DeviceNet communications module

Wiring and Safety 
Guidelines

Use publication NFPA 70E, Electrical Safety Requirements for 
Employee Workplaces, IEC 60364 Electrical Installations in Buildings 
or other applicable wiring safety requirements for the country of 
installation when wiring the devices. In addition to the NFPA 
guidelines.

• Route communication cables to terminal by a separate path from 
incoming power.

• Cross power and communication lines at right angles if they 
must cross.

Communication lines can be installed in the same conduit as 
low-level dc I/O lines (less than 10V).

• Shield and ground cables appropriately to avoid electromagnetic 
interference (EMI).

Grounding minimizes noise from EMI and is a safety measure in 
electrical installations. 

For more information on grounding recommendations, refer to the 
National Electrical Code published by the National Fire Protection. 

IMPORTANT Do not run signal wiring and power wiring in the 
same conduit.
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Logic Controller Cable 
Charts

The charts provide a summary of terminal connections to controllers 
and network interface modules.

Runtime Communication Cables - To Controller

PanelView Plus Terminals to SLC Controllers

Cables: PanelView Plus to SLC Controllers

Protocol PanelView Plus Comm Port
SLC-500, 5/01, 5/02

CH1 RJ45 
(DH-485)

SLC-5/03, 5/04, 5/05
CH0 (9-pin RS-232)

(DF1 or DH-485)

SLC 5/03
CH1 (RJ45)

(DH-485)

SLC 5/04
CH1 (DH+)

SLC 5/05
CH1 (ENET)

DF1
(any)

RS-232 (DF1) Comm Port (9-pin)
PanelView Plus 400 to 1500
2711P-RN22C

N/A
2711-NC13 (16ft/5m)

2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

N/A N/A N/A

DH-485
(any)

RS-232 (DH-485) Comm Port (9-pin)
PanelView Plus 400 to 1500
2711P-RN22C

Use AIC+ Module
(1761-NET-AIC)

Connect to Port 1 or 2

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

Use AIC+ Module
(1761-NET-AIC)

Connect to Port 1 or 2
N/A N/A

DH-485 Communication Port
PanelView Plus 400 and 600
2711P-xxx3xx, 2711P-RN3

1747-C10 (6ft/2m)
 1747-C11 (0.3m/1ft)
1747-C20 (20ft/6m)

Use AIC+ Module
(1761-NET-AIC)

Connect to Port 3

1747-C10 (6ft/2m)
 1747-C11 (0.3m/1ft)
1747-C20 (20ft/6m)

N/A N/A

DH-485 Communication Port
PanelView Plus 700 to 1500
2711P-xxx6xx, 2711P-RN6

1761-CBL-AS03
 (10ft/3m)

1761-CBL-AS09
 (30ft/9m)

Use AIC+ Module
(1761-NET-AIC)

Connect to Port 3

1761-CBL-AS03
 (10ft/3m)

1761-CBL-AS09
 (30ft/9m)

N/A N/A

ControlNet
xxx15xx

ControlNet Communication Port
PanelView Plus 400 and 600
2711P-RN15C
PanelView Plus 700 to 1500
2711P-xxx15xx, 2711P-RN15S

N/A 1747-KFC15A or
1747-SCRNR/A Module with ControlNet cable

DeviceNet
xxx10xx

DeviceNet Communication Port
PanelView Plus 400 and 600
2711P-RN10C
PanelView Plus 700 to 1500 
 2711P-RN10H 

N/A Use 1747-SDN Module
with DeviceNet Cable

EtherNet/IP
(any except 
xxx5xx)

EtherNet/IP Comm Port
PanelView Plus 400 to 1500
(except 2711P-xxx5xx) N/A Use 1761-NET-ENI Module

with Ethernet Cable N/A N/A

2711P- 
CBL-EX04 
Ethernet 

Crossover 
Cable (1)

Remote I/O
xxx1xx
xxx6xx

Remote I/O Communication Port
PanelView Plus 400 to 1500
2711P-xxx1xx, -xxx6xx, 2711P-RN1, 2711P-RN6

SLC 5/02 only
use 1747-SN with

shielded twinaxial cable 
(1770-CD)

Use 1747-SN Module with shielded twinaxial cable (1770-CD)

DH+
xxx6xx
xxx8xx

DH+ Communication Port
PanelView Plus 400 to 1500
2711P-xxx6xx, -xxx8xx, 2711P-RN6, 2711P-RN8 N/A N/A N/A

Shielded
twin axial

cable 
(1770-CD)

N/A

(1) PanelView Plus EtherNet/IP direction connection to SLC 5/05 requires hub or crossover cable listed.
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PanelView Plus Terminals to PLC-5 and MicroLogix Controllers

Cables: PanelView Plus to PLC-5 and MicroLogix Controllers

Protocol PanelView Plus Comm Port
PLC-5, PLC-5C, PLC-5E

CH0 (25-pin RS-232)
(DF1)

MicroLogix 1500LRP
CH1 (9-pin RS-232)

(DF1 or DH-485)

MicroLogix 1000, 1200, 
1500LSP

CH0 (8-pin Mini DIN)
(DF1 or DH-485)

DF1
(any)

RS-232 (DF1) Comm Port (9-pin)
PanelView Plus 400 to 1500
2711P-RN22C

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

(9-to-25 pin adapter required)

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC21 (16ft/5m)
2711-NC22 (49ft/15m)

(null modem not required) (1)

DH-485
(any)

RS-232 (DH-485) Comm Port (9-pin)
PanelView Plus 400 to 1500
2711P-RN22C

N/A
2711-NC13 (16ft/5m)

2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC21 (16ft/5m)
2711-NC22 (49ft/15m)

(null modem not required) (1)

DH-485 Communication Port
PanelView Plus 400 to 1500
2711P-xxx3xx, -xxx6xx, 2711P-RN3, 2711P-RN6

N/A N/A
Use AIC+ Module
(1761-NET-AIC)

Connect to Port 3

ControlNet
xxx15xx

ControlNet Communication Port
PanelView Plus 400 and 600
2711P-RN15C
PanelView Plus 400 to 1500
2711P-xxx15xx, 2711P-RN15S

To PLC-5C with 
ControlNet cable N/A N/A

DeviceNet
DeviceNet Communication Port
PanelView Plus 400 and 600
2711P-RN10C
PanelView Plus 700 to 1500 
2711P-RN10H  

Use 1771-SDN Module
with DeviceNet Cable N/A N/A

EtherNet/IP
(any except 
xx5xx)

EtherNet/IP Comm Port
PanelView Plus 400 to 1500
(except 2711P-xxx5xx)

To PLC-5E with
Ethernet cable

Use 1761-NET-ENI Module
with Ethernet cable

Remote I/O
xxx1xx
xxx6xx

Remote I/O Communication Port
PanelView Plus 400 to 1500
2711P-xxx1xx, -xxx6xx, 2711P-RN1, 2711P-RN6

Shielded twinaxial cable
(1770-CD)

N/A
N/A

DH+
xxx6xx
xxx8xx

DH+ Communication Port
PanelView Plus 400 to 1500
2711P-xxx6xx, -xxx8xx, 2711P-RN6, 2711P-RN8

Shielded twinaxial cable
(1770-CD)

N/A
N/A

(1) AIC+ Module recommended for isolation purposes when PanelView and controller are not on same power supply.
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PanelView Plus Terminals to Logix Controllers

PanelView Plus Terminals to Communication Adapters

Cables: PanelView Plus to Logix Controllers

Protocol PanelView Plus Comm Port
ControlLogix

CH0 (9-pin RS-232)
(DF1)

CompactLogix
CH0 (9-pin RS-232)

(DF1 or DH-485)

FlexLogix
CH0 (9-pin RS-232)

(DF1)

DF1
(any)

RS-232 (DF1) Comm Port (9-pin)
PanelView Plus 400 to 1500
2711P-RN22C

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

DH-485
(any)

RS-232 (DH-485) Comm Port (9-pin)
PanelView Plus 400 to 1500
2711P-RN22C

N/A
2711-NC13 (16ft/5m)

2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

DH-485 Communication Port
PanelView Plus 400 -1500
2711P-xxx3xx, -xxx6xx, 2711P-RN3, 2711P-RN6

N/A Use AIC+ Module
(1761-NET-AIC)

Connect to Port 3
N/A

ControlNet
xxx15xx

ControlNet Communication Port
PanelView Plus 400 and 600
2711P-RN15C
PanelView Plus 700 to 1500
2711P-xxx15xx, 2711P-RN15S

Use 1756-CNB Module with 
ControlNet cable

1769-L35C 
with ControlNet cable

Use 1788-CNC or 1788-CNF Card 
with ControlNet cable

DeviceNet

DeviceNet Communication Port
PanelView Plus 400 and 600
2711P-RN10C
PanelView Plus 700 to 1500 
 2711P-RN10H 

Use 1756-DNB Module
with DeviceNet Cable

Use 1769-SDN Module
with DeviceNet Cable

Use 1788-DNBO Module
with DeviceNet Cable

EtherNet/IP
(any except 
xx5xx)

EtherNet/IP Comm Port
PanelView Plus 400 to 1500
(except 2711P-xxx5xx)

Use 1756-ENET or 1756-ENBT 
Module with

Ethernet cable
To 1769-L35E with Ethernet cable Use 1788-ENBT Module 

with EtherNet cable

Remote I/O
xxx1xx
xxx6xx

Remote I/O Communication Port
PanelView Plus 400 to 1500
2711P-xxx1xx, -xxx6xx, 2711P-RN1, 2711P-RN6

Use 1756-DHRIO Module 
with

shielded twinaxial cable
(1770-CD)

N/A N/A

DH+
xxx6xx
xxx8xx

DH+ Communication Port
PanelView Plus 400 to 1500
2711P-xxx6xx, -xxx8xx, 2711P-RN6, 2711P-RN8

Use 1756-DHRIO Module 
with

shielded twinaxial cable
(1770-CD)

N/A N/A

Cables: PanelView Plus to Communication Adapters

Protocol PanelView Plus Comm Port 1747-AIC

1761-NET-AIC

Port 1 (9-pin) Port 2
8-pin Mini DIN()

Port 3
(DH485)

1761-NETDNI
or 1771-NET-ENI

DF1 (any) RS-232 Comm Port (9-pin)
PanelView Plus 400 to 1500
2711P-RN22C N/A

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC21 (16ft/5m)
2711-NC22 (49ft/15m) N/A

1761-CBL-AP00 (5m)
1761-CBL-PM02 (2m)
2711-CBL-PM05 (5m)

2711-CBL-PM10 (10m)

DH-485 
(any)

RS-232 Comm Port (9-pin)
PanelView Plus 400 to 1500
2711P-RN22C

N/A 2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC21 (16ft/5m)
2711-NC22 (49ft/15m) N/A

DH-485 Communication Port
PanelView Plus 400 and 600
2711P-xxx3xx, 2711P-RN3

1747-C10 (6ft/2m)
 1747-C11 (0.3m/1ft)
1747-C20 (20ft/6m)

N/A
1761-CBL-AS03

 (10ft/3m)
1761-CBL-AS09

 (30ft/9m)
to single AIC+

N/A

DH-485 Communication Port
PanelView Plus 700 to 1500
2711P-xxx6xx, 2711P-RN6

Direct connection to 
single AIC with 

Belden 9842 cable(1)
N/A

Direct connection to 
single AIC+ with 

Belden 9842 cable(1)

N/A

(1) Use serial port on terminal with an AIC+ module for a DH-485 network solution.
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Communication Port 
Isolation

The PanelView Plus and VersaView CE terminals contain integral and 
modular (externally attached) communication ports. Some of these 
ports contain electrical isolation depending on the catalog number of 
the terminal or communication module.

Integral Communication Port Isolation

400 and 600 Modular Communication Port Isolation

700 to 1500 Modular Communication Port Isolation

Communication Port 400 and 600 Terminal 700 to 1500 Terminal

RS-232 Non-isolated Isolated

USB Non-isolated Non-isolated

Ethernet Isolated Isolated 

Communication Port Module Isolation

RS-232 2711P-RN22C Isolated

DH-485 2711P-RN3 Non-isolated

DH+ 2711P-RN8 Isolated 

Remote I/O 2711P-RN1 Isolated 

DeviceNet 2711P-RN10C Isolated

ControlNet 2711P-RN15C Isolated (1)

(1) NAP port is nonisolated.

Communication Port Module Isolation

DH-485 2711P-RN6 Isolated 

DH+ 2711P-RN6 Isolated 

Remote I/O 2711P-RN6 Isolated 

DeviceNet 2711P-RN10H Isolated

ControlNet 2711P-RN15S Isolated
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USB Ports The 700 to 1500 terminals have two USB ports. The 400 and 600 
terminals have one USB port. The terminals support standard USB 
keyboard and mouse devices (HID devices) with native device 
drivers. They also support some USB printers that have Printer Control 
Language (PCL) capabilities. A vendor specific Windows CE driver is 
required for all other USB devices.

See Appendix B for a list of compatible USB devices.

Plug the USB device into either one of the two USB ports on the
700 to 1500 terminals. 

USB Connector Pinout

If a USB hub is connected to the terminal, an externally powered USB 
hub is recommended. Before attaching devices to a USB hub, check 
that the power adapter is connected and powered on. 

Pin Signal

1 USBVCC

2 USBD-

3 USBD+

4 USB-GND

WARNING Do not connect or disconnect the communication cable with 
power applied to the terminal, or the serial device on the other 
end of the cable. An electrical arc could cause an explosion in 
hazardous location installations. Be sure that power is removed 
or the area is nonhazardous before proceeding.

WARNING USB devices not powered by the USB port must be within the 
same enclosure and connected to a ground system common 
with the terminal, or the  USB devices must be used with a USB 
hub that provides galvanic isolation.

4
3
2
1

4
3
2
1

700 to 1500 USB Ports

4
3
2
1

400 and 600 USB Port
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Serial Connections The base-configured unit of all terminals has a multi-purpose serial 
RS-232 port that supports:

• DH-485 communications through a serial connection.

• DF1 full duplex communications with controllers using direct 
connections or modem connections.

• third-party point-to-point communications.

• application uploads/downloads.

• printing.

The serial port on the base-configured unit of the terminal is a 9-pin, 
male, RS-232 connector. The table shows the pinout descriptions for 
this port and how these pins map to the serial ports on the controllers.

Serial Port

Serial Port Connector Pinout

The maximum cable length for serial communications is:

• 15.24 m (50 ft) at 19,200 baud 

• 152 m (500 ft) at 9,600 baud 

Serial RS-232 Port

Base-configured  unit 700 to 1500

15
69

Insert plastic tie wrap in the
hole and use as strain relief
for all attached cables.Serial RS-232 Port

Base-configured unit 400 and 600

PanelView Plus RS-232 Port 
9-pin DCE

SLC
9-pin

PLC
25-pin

MicroLogix/ 
DNI 8-pin DIN

1
2 2 3 4

3 3 2 7

4 4 20

5 5 7 2

6 6 6

7 7 4

8 8 5

9
Connector Shell Chassis Gnd

WARNING Do not connect or disconnect the communication cable with 
power applied to the terminal, or the serial device on the other 
end of the cable. An electrical arc could cause an explosion in 
hazardous location installations. Be sure that power is removed 
or the area is nonhazardous before proceeding.

RXD

TXD

DTR

COM

DSR

RTS

CTS
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Modem Connection

Wire or radio modem communications is possible between the 
terminal and controller. Each modem must support full duplex 
communications. Refer to your modem user manual for details on 
settings and configuration.

Modem Connection

Construct a Null Modem Cable

To construct a null modem cable, refer to this pinout.

Null Modem Pinout

PanelView Plus  
9-pin                

 9-pin                PanelView Plus  
9-pin                

25-pin

FG (Frame Ground) - - - 1 FG

TD (Transmit Data) 3 2 3 3 RD

RD (Receive Data) 2 3 2 2 TD

RTS (Request to Send) 7 8 7 5 CTS

CTS (Clear to Send) 8 7 8 4 RTS

SG (Signal Ground) 5 5 5 7 SG

DSR (Data Set Ready) 6 4 6 20 DTR

DTR (Data Terminal Ready) 4 6 4 6 DSR

DF1 Port

Optical Isolator

Modem

Modem

Controller

PanelView Plus Terminal
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Computer Connections

The RS-232 serial port on the base-configured unit of the terminals 
supports:

• application uploads/downloads using a direct connection.

• printing.

Computer or Printer Connection

RS-232 Port

9-pin male
1
2
3
4
5
6
7
8
9

TXD (Data Transmit)
RXD (Data Receive)

COM
DTR

DSR
RTS
CTS
NC

DCD
9-pin male
1
2
3
4
5
6
7
8
9

(pulled high to +12V)

NC

 

NC

NC

PanelView Plus Port (DCE)
Computer Port (DTE)

Available Cables
Cat. No. 2711-NC13, 5 m (16.4 ft)
Cat. No. 2711-NC14, 10 m (32.7 ft)
Cat. No. 2706-NC13, 3 m (10 ft)

25-pin to 9-pin 
Adapter

(if required)

with Handshaking

RXD
TXD

COM

RTS
CTS

9-pin male
PanelView Plus Printer Port (DCE)

2
3

9-pin
2
3
5

Computer Port (DTE)
25-pin

2
7

3

5

Upload/Download Cable without Hardware Handshaking

RXD
TXD
COM

Computer

Base-configured Unit of PanelView Plus Terminal
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Ethernet Connections The base-configured unit of the 700 to 1500 terminals and the network 
based unit of the 400 and 600 terminals have an Ethernet port that 
supports:

• EtherNet/IP communications.

• third-party Ethernet communications.

• network connections.

• application uploads/downloads.

• printing.

Ethernet Connector

The base-configured unit of the terminals has an RJ45, 
10/100 Base-T connector for EtherNet/IP or Ethernet TCP/IP network 
communications.

Ethernet Port

The table shows the connector pinouts.

Ethernet Connector Pinout

Use point-to-point, 10/100 Base-T cables with cross over pin-outs 
(such as 2711P-CBL-EX04) when connecting the Ethernet port on the 
terminal directly to a logic controller’s Ethernet port or a computer 
10/100 Base-T port. Use standard Ethernet cables when connecting to 
a switch or hub.

Ethernet Port Use RS-232 serial port to 
transfer applications or print.

Insert plastic tie wrap in 
hole and use as strain relief 
for all attached cables.

Pin Pin Pin Name

Looking into RJ45 
Connector

1 TD+

2 TD-

3 RD+

4 NC

5 NC 

6 RD-

7 NC

8 NC

Shield Connection Chassis Gnd

1 8
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Cables

The PanelView Plus terminals require category 5 shielded twisted-pair 
cables  with RJ45 connectors. The shielded cable helps to maintain 
industrial  noise immunity levels. The maximum cable length between 
the terminal’s Ethernet port and a 10/100 Base-T port on an Ethernet 
hub (without repeaters or fiber) is 100 m (328 ft). In industrial 
applications, keep the cable length to a minimum.

Security Considerations

IGMP (Internet Group Management Protocol) is used for IPv4 
multicast. A multicast is communication between a single sender and 
multiple receivers on a network. IGMP is used to exchange 
membership status data between IPv4 routers that support 
multicasting and members of multicast groups. A router is an 
intermediary device on a communication network that expedites 
message delivery by finding the most efficient route for a message 
packet within a network, or by routing packets from one subnetwork 
to another. A sub-network is a separate part of an organization’s 
network identified through IP addressing.

PanelView Plus terminals provide level 2 (full) support for IPv4 
multicasting (IGMP version 2) as described in RFC 1112 and RFC 2236.

Note: SNMP (Simple Network Management Protocol) is used for 
internal network management and is not supported. 

Ports 137 and 138 are normally open to support the NetBIOS protocol 
used by Windows CE.NET similar to other Microsoft and IBM network 
operating systems.

WARNING Do not connect or disconnect any communication cable with 
power applied to this device or any device on the network. An 
electrical arc could cause an explosion in hazardous location 
installations. Be sure that power is removed or the area is 
nonhazardous before proceeding.
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DH-485/DH+/Remote I/O 
Module

Terminals with a DH-485/DH+/Remote I/O communication module 
support communication with these networks.

• DH+ networks

• DH-485 networks

• Remote I/O networks

You can communicate with only one network at one time.

The 700 to 1500 terminals support all protocols on one module. The 
400 and 600 terminals require a separate module for each protocol. 
The DH+, DH-485 and Remote I/O connections are different between 
the modules for the 400 and 600 and 700 to 1500 terminals.

Module Connections

 

IMPORTANT See your controller documentation for appropriate controller 
connections.

Allen
Bradley

DH485
1

2
3
4
5

6

3

2

1

DH+
  RIO

Remote I/O*

3. Clear
2. Shield/Drain
1. Blue

DH+*

3. Blue
2. Shield/Drain
1. Clear

1. Earth Ground
2. Shield/Drain
3. Signal Ground
4. Channel B
5. Channel A
6. Termination Resistance

Status LED Indicator

700 to 1500 Terminals 400 and 600 Terminals

DH-485 Comm Module

DH+ Comm Module*

Remote I/O (Single Rack) Comm Module*

Blue

Clear
Shield/Drain

Blue

Clear
Shield/Drain

Comm.  Connector Programming 
Connector

1. Data_H
2. Data_L
3. +24V DC Enable
4. Power 1
5. TX Enable
6. Shield
7. Ground
8. Power 2

Pin 1

Pin 8

DH-485 Module is 
electrically isolated 
from Network.

Pin 8

1 2 3

1 2 3

* Use a Belden 9463 twin axial or equivalent cable, cat. no. 1770-CD.
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DH+ Status Indicator

DH-485 Status Indicator

Remote I/O Scanner Mode Status Indicator

Condition Indication

Off Channel is not online.

Blinking green Device is only node on the network.

Solid green Device is online and receiving token.

Blinking red Duplicate node.

Solid red Failed selftest.

Condition Indication

Off Channel is not online.

Blinking green Device is only node on the network.

Solid green Device is online and receiving token.

Blinking red Parity error.

Solid red Failed selftest.

Condition Indication

Off Channel is not online.

Blinking green At least one but not all adapters in 
the scanlist are not responding.

Solid green All adapters in the scanlist are 
responding.

Blinking red None of the adapters in the scanlist 
are responding.

Solid red Failed selftest.
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DH-485 Network Port Wiring (700 to 1500 only)

Use these instructions for wiring Belden cable. If you are using 
standard Allen-Bradley cables, see the Logic Controller Cable Charts.

RS-485 Connector to the Communication Cable

Attach the connector to the Belden #3106A or #9842 Cable as shown.

Single and Multiple Cable Connections

The table shows connections for Belden #3106A.

Belden 3106A Wire Connections

IMPORTANT A daisy-chained network is recommended. We do not 
recommend hybrid star/daisy chain networks as shown. 

For this Wire/Pair Connect this Wire To this Terminal

Shield/Drain Non-jacketed Terminal 2 - Shield

Blue Blue Terminal 3 - (Common)

White/Orange White with Orange Stripe Terminal 4 - (Data B)

Orange with White Stripe Terminal 5 - (Data A)

Belden
#3106A or
#9842

Belden
#3106A or
#9842

Belden
#3106A or
#9842

Connector

Connector

Connector

Incorrect

Orange with White Stripes

White with Orange Stripes

Shrink Tubing
Recommended

Blue (#3106A) or
Blue with White Stripes (#9842)

Drain Wire

6  Terminal
5   A
4   B
3   Common
2   Shield
1   Chassis Ground

Single Cable Connection

to Previous Device

to Successive Device

Multiple Cable Connection
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DH-485 Connections (400 and 600 only)

This section shows connections between a 400 and 600 terminal with 
a DH-485 communication module and an SLC or ControlLogix 
controller through the AIC+ module.

DH-485 Connections

PanelView Plus 400 or 600
with DH-485 Module

1784-CP14 Cable

To ControlLogix or SLC Controller

AIC +

RS-232

1761-CBL-PM002 Cable
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DH+ Network Connections

Use the Belden 9463 twin axial or equivalent cable (cat. no. 1770-CD), 
to connect a terminal to a DH+ link.

You can connect a DH+ link in two ways:

• trunk line/drop line - from the drop line to the connector screw 
terminals on the DH+ connectors of the processor

• daisy chain - to the connector screw terminals on the DH+ 
connectors on the processor

Follow these guidelines when installing DH+ communication links:

• do not exceed these cable lengths:

– trunk line-cable length: 3,048 m (10,000 ft).

– drop-cable length: 30.4 m (100 ft).

The maximum cable length is determined by baud rate.

• do not connect more than 64 stations on a single DH+ link

DH+ Network Connections

PanelView Plus 700 to 1500

PanelView Plus 400 and 600

DH+ Port on Communication Module

• 82 Ω terminating resistor for 230.4 Kbps
• 150 Ω terminating resistor for 57.6 Kbps 

and 115.2 Kbps

DH+ Port on Communication Module

• 82 Ω terminating resistor for 230.4 Kbps
• 150 Ω terminating resistor for 57.6 Kbps 

and 115.2 KbpsBlue 3
Shield SH  2

Clear 1

Belden

To Controller

Clear 3
Shield SH  2

Blue 1

Belden

To Controller

Terminating Resistor

Terminating Resistor
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Remote I/O Connections

Use the Belden 9463 twin axial or equivalent cable (cat. no. 1770-CD), 
to connect a terminal to a Remote I/O scanner. The maximum cable 
length (link distance) is determined by the baud rate.

• 2,800 m (10,000 ft) for 57.6 Kbps 

• 1,400 m (5,000 ft) for 115.2 Kbps

• 700 m (2,500 ft) for 230.4 Kbps

See Programmable Controller Wiring and Grounding Guidelines, 
publication 1770-4.1. The user manual for the I/O scanner module 
also provides cabling information.

Remote I/O Connections

PanelView Plus 400-1500

Remote I/O Port on Communication Module

• 82 Ω terminating resistor for 230.4 Kbps
• 150 Ω terminating resistor for 57.6 Kbps 

and 115.2 Kbps
Blue 3

Shield SH  2
Clear 1

Belden

To Controller

Terminating Resistor
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ControlNet Module Terminals with a ControlNet communication module support 
communications and the transfer of applications between devices on a 
ControlNet network.

Related Information

For more information on ControlNet products, refer to these 
publications.

• ControlNet System Overview, publication 1786-2.9

• ControlNet System Planning and Installation Manual,
publication 1786-6.2.1

• ControlNet Cable System Component List, publication AG-2.2

• ControlNet Communications for PanelView Plus and VersaView 
CE Terminals, publication 2711P-UM003

The Rockwell Automation website http:\\rockwellautomation.com 
provides information and product descriptions of ControlNet 
products. Under the Products and Services heading, select 
Communications.

ControlNet Protocol

The terminals support Unscheduled and Scheduled messaging, 
Scheduled I/O, and redundant cabling with PLC-5C and ControlLogix 
controllers.

The ControlNet architecture supports multiple processors and up to 99 
nodes (via taps) anywhere along the trunk cable of the network.  
There is no minimum tap separation and you can access the 
ControlNet network from every node (including adapters).

Compatible ControlNet Controllers

A terminal with a ControlNet Module communicates with a PLC-5C 
(PCCC commands) or a ControlLogix processor (CIP protocol) using 
Unscheduled messaging. The following controllers are supported:

• ControlLogix using 1756-CNB module

• PLC-5/20C, -5/40C, -5/60C, -5/80C
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Minimum Requirements

The following software and firmware must be installed on the 
development computer and the PanelView Plus terminal to configure 
and communicate with an Allen-Bradley controller on a ControlNet 
network.

ControlNet Unscheduled Communications

ControlNet Scheduled Communications

Software/Firmware PanelView Plus 700 to 1500 PanelView Plus 400 or 600

RSView Studio Version 3.10 or later Version 4.0 or later

RSView Machine Edition Runtime Version 3.10 or later Version 4.0 or later

ControlNet Module Firmware 2711P-RN15S, Series A, Rev A 
(firmware version 2.07 or later) (1)

2711P-RN15C, Series B, Rev A 
or later

(1) This applies to terminals that are ordered as pre-configured units with the ControlNet module.

Requirements PanelView Plus 700 to 1500 PanelView Plus 400 or 600

RSView Studio Version 3.20 or later Version 4.0 or later

RSView Machine Edition Runtime Version 3.20.04 or later Version 4.0 or later

RSNetWorx for ControlNet Version 5.11 or later Version 6.0 or later

RSLogix 5000 v13.0 or later Version 15.0 or later

ControlNet Module Firmware 2711P-RN15S, Series A, Rev C 
(firmware version 3.08 or later) (1)

2711P-RN15C, Series B, Rev A 
or later

(1) This applies to terminals that are ordered as preconfigured units with the ControlNet module.

WARNING The ControlNet Communications Module (2711P-RN15S) will 
not run with RSView ME firmware version 3.20.04 or earlier. All 
ControlNet Modules with version 3.07 firmware must be 
upgraded to version 3.08 or later; otherwise, outputs may turn 
on an indeterminate state.
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ControlNet Connections 

2711P-RN15C ControlNet Module for 400 and 600 Terminals

2711P-RN15S ControlNet Module for 700 to 1500 Terminals 

Network Access Port (NAP)
RJ-45 connector for temporarily connecting programming 
terminals to devices on a ControlNet network

Channel A 

Channel B

LED B

LED A

Pin NAP Signal
1 Signal Common
2 No Connection
3 TX_H
4  TX_L
5  RX_L
6 RX_H
7 No Connection
8 Signal Common
Shell Earth Ground

Redundant BNC
Cable Connectors

ATTENTION Do not connect more than one ControlNet network to the 
Communications Module. If you attempt to connect a second 
network to the module, your communication system will 
operate erratically.

Pin NAP Signal
1 Signal Common
2 No Connection
3 TX_H
4  TX_L
5  RX_L
6 RX_H
7 No Connection
8 Signal Common
Shell Earth Ground

LED B 

Allen Bradley
ControlNet

A

B

Channel A

Channel B

Pin 1

Redundant BNC
Cable Connectors

LED A 

Network Access Port (NAP)
RJ-45 connector for temporarily 
connecting programming terminals 
to devices on a ControlNet network
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NAP and Redundant Cables

Refer to the ControlNet Cable System Planning and Installation 
manual, publication 1786-6.2.1 for descriptions of ControlNet 
components. For information on purchasing these items, refer to the 
Allen-Bradley ControlNet Cable System Component List, publication 
AG-2.2.

ControlNet NAP and Redundant Cables

Connect the Module to the Network

You can connect the ControlNet Module:

• directly to a ControlNet network, which requires a tap.

• to a device already connected to the ControlNet network.

Item Cat. No.

RG-6 quad-shield 1786-RG6

Coax repeater 1786-RPT, -RPTD

Coax taps 1786-TPR, -TPS, -TPYR, -TPYS

Network access cable 1786-CP

Coax tool kit 1786-CTK

Segment terminators 1786-XT

BNC connectors 1786-BNC, -BNCJ, -BNCP, -BNCJ1

IMPORTANT Do not connect to a network using both the redundant cable 
BNC connector and the Network Access Port (NAP).

WARNING When used in a Class I, Division 2, hazardous location, this 
equipment must be mounted in a suitable enclosure with 
proper wiring that complies with the governing electrical 
codes.

Do not connect or disconnect any communication cable with 
power applied to this device or any device on the network. An 
electrical arc could cause an explosion in hazardous location 
installations. Be sure that power is removed or the area is 
nonhazardous before proceeding.
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DeviceNet Module Terminals with a DeviceNet communication module support 
communication and the transfer of applications between devices on a 
DeviceNet network.

Related Information

For more information on DeviceNet products, refer to these 
publications.

• DeviceNet Selection Guide, publication DNET-SG001

• DeviceNet Media Design Installation Guide, publication 
DNET-UM072

• DeviceNet Tips & Tricks, publication DNET-BR003

The Rockwell Automation website http:\\rockwellautomation.com 
provides information and product descriptions of DeviceNet products. 
Under the Products and Services heading, select Communications.

DeviceNet Protocol

The terminals support DeviceNet Scheduled I/O only. This protocol  
allows direct connection of field devices such as lights, drives, and 
valves. It also provides a control architecture that supports multiple 
processors. The DeviceNet network is a trunk/drop or bus-based 
network that supports up to 64 nodes and operates at 125, 250, or 
500 Kbps.

Compatible DeviceNet Controllers

A terminal with a DeviceNet module communicates with an SLC-500 
and PLC-5 (PCCC commands), or a ControlLogix processor (CIP 
protocol) using Unscheduled messaging. Supported controllers 
include:

• ControlLogix using 1756-DNB module

• PLC-5 with a 1771-SDN module

• SLC 5/03 - SLC/505 with a 1747-SDN module
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Minimum Requirements

Software and Firmware Requirements for DeviceNet Communications

DeviceNet Connections

2711P-RN10C DeviceNet Module for 400 and 600 Terminals

2711P-RN10H DeviceNet Module for 700 to 1500 Terminals

Software/Firmware PanelView Plus 700 to 1500 PanelView Plus 400 and 600

RSView Studio Version 4.0 or later Version 4.0 or later

RSView Machine Edition Runtime Version 4.0 or later Version 4.0 or later

DeviceNet Module 2711P-RN10H 2711P-RN10C

I/O Status Indicator

MOD Status IndicatorNET Status
Indicator

Red
White
Shield
Blue
Black

MOD Status Indicator

I/O Status Indicator

NET Status
Indicator

Red
White
Shield
Blue
Black
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DeviceNet I/O Status Indicator

This bicolor (green/red) LED provides information on the states of 
inputs and/or outputs.

DeviceNet I/O Status Indicator

WARNING Do not connect or disconnect any communication cable with 
power applied to this device or any device on the network. An 
electrical arc could cause an explosion in hazardous location 
installations. Be sure that power is removed or the area is 
nonhazardous before proceeding.

Condition Status Indication

Off Outputs active All outputs are active.

Inputs active All inputs are active.

Green Outputs active One or more outputs are active and 
under control, and no outputs are 
faulted.

Inputs active One or more inputs are active and 
producing data, and no inputs are 
faulted.

Flashing green(1)

(1) The flash rate of the LED is approximately 1 flash per second. The LED should be on for approximately 0.5 
seconds and off for approximately 0.5 seconds.

Outputs idle One or more outputs are idle, and no 
outputs are active or faulted.

Flashing red (1) Outputs faulted One or more outputs are faulted, and 
may be in the fault state.

Inputs faulted One or more inputs are faulted, and 
may be in the fault state.

Red Outputs forced off One or more outputs are forced off 
(may be an unrecoverable fault).

Input unrecoverable fault One or more inputs has an 
unrecoverable fault.
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DeviceNet Module (MOD) Status Indicator

This bicolor (green/red) LED provides device status. It indicates 
whether or not the device has power and is operating properly.

DeviceNet I/O Status Indicator

Condition Status Indication

Off No power No power applied to device.

Green Device operational Device is operating in a normal 
condition.

Flashing green(1)

(1) The flash rate of the LED is approximately 1 flash per second. The LED should be on for approximately 0.5 
seconds and off for approximately 0.5 seconds.

Device in standby
(device needs 
commissioning)

Device needs commissioning due to 
configuration missing, incomplete, or 
incorrect.

Flashing red (1) Recoverable fault For example, the device’s scan list 
configuration does match the actual 
network configuration.

Red Unrecoverable fault Device has an unrecoverable fault. 
Cycle power to your computer. If the 
problem persists, the device may 
need to be replaced. 

Device self testing Device is in self test. Refer to the 
DeviceNet Specification, Volume II, 
Identity Object.
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DeviceNet Network (NET) Status Indicator

This bicolor (green/red) LED indicates the status of the 
communication link.

DeviceNet Network (NET) Status Indicator

Condition Status Indication

Off Not powered Device is not online.

Not online The device has not completed the 
Dup_MAC_ID test yet.

The device may not be powered; look 
at the Module Status LED.

Flashing green(1)

(1) The flash rate of the LED is approximately 1 flash per second. The LED should be on for approximately 0.5 
seconds and off for approximately 0.5 seconds.

Online Device is online, but has no 
connections in the established state.

Not connected The device has passed the 
Dup_MAC_ID test, is online, but has 
no established connections to other 
nodes.

Green Link okay, online, connected The device is online and has 
connections in the established state.

Flashing red (1) Connection timeout One or more I/O connections are in 
the timed-out state.

Red Critical link failure Failed communication device. The 
device has detected an error that has 
rendered it incapable of 
communicating on the network 
(Duplicate MAC ID or Bus-off).

Check network integrity and baud 
rate of all devices. Then cycle power 
to the card by shutting down and 
cycling power to your computer.

ATTENTION Extensive use of Change-of-State connections, particularly with 
rapidly changing data, can adversely impact the available 
DeviceNet network bandwidth. If the network bandwith 
becomes consumed, some devices may only be able to 
communicate intermittently. This can result in timeout errors 
and possible loss of data. If timeouts occur, consider changing 
the connection type for some of the Change-of-State 
connections to Cyclic or Polled.
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Transfer Files

Chapter Objectives This chapter covers information on how to:

• transfer applications using a compact flash card or from a 
computer.

• upgrade terminal firmware.

Transfer Files with a 
Compact Flash Card

The PanelView Plus terminal lets you copy or load files using a 
compact flash card from RSView ME.

To copy files in RSView ME using a compact flash card, see page 76.

Transfer Files from a 
Computer

For details on transferring .MER applications from a computer to the 
PanelView Plus terminal, refer to RSView Studio help or 
documentation.

Upgrade Firmware The Firmware Upgrade Wizard (FUW) lets you upgrade firmware in 
the PanelView Plus terminal. Using the FUW, you can:

• create a firmware upgrade card (compact flash card) that you 
then load in the card slot of the terminal to upgrade firmware.

• upgrade firmware in a terminal that is connected to your 
desktop computer using a Serial, Ethernet, or Network 
connection via RSLinx Enterprise software (for supported 
protocols).

The FUW is available in RSView Studio software or with the Firmware 
Upgrade Kit.

Prepare Terminal for Firmware Upgrade
Before starting the Firmware Upgrade Wizard (FUW), follow these 
steps to prepare the terminal for a successful upgrade.

1. Backup all .MER files on the terminal to an external storage card 
or network.

2. Delete all applications on the terminal.

3. Record any Ethernet communication settings, such as IP address, 
subnet masks, and gateways by selecting Terminal 
Settings>Network and Communications>Network 
Connections>Network Adapters>IP Address.

4. Disable the Auto-start feature on the terminal by selecting 
Startup Options>RSView ME Station Startup and select Go to 
Configuration Mode.

5. Reset the terminal.
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Upgrade Firmware with a Compact Flash Card

This section shows how to upgrade the firmware in the terminal using 
a compact flash card. This is a two step-process. First, you create a 
firmware upgrade card with the necessary firmware files. Second, you 
load this card in the target terminal to upgrade the firmware.

Create Firmware Upgrade Card

1. Start the Firmware Upgrade Wizard by selecting Start>Rockwell 
Software>RSView Enterprise>Firmware Upgrade Wizard.

2. Select Create firmware upgrade card.

• In the Firmware card location text box, select the destination for 
the compact flash files (folder on the hard drive or physical 
location of the compact flash card, for example, E:\).

• From the Existing terminal list, select the type of terminal you 
are upgrading, then press Next.
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3. From the Firmware source folder list, select the location of the 
firmware files.

The default location is C:\Program Files\Rockwell 
Software\RSView Enterprise\FUPs. 

4. From the Upgrade firmware version list, select the version of the 
firmware you want to upgrade to, then press Next.

5. Select the appropriate KEPServer drivers and press Next.

If no KEPServer drivers are needed, just press Next.

TIP If the selected FUP file does not support the KEPServer 
drivers, this dialog will not appear.
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6. Select Finish to copy the firmware source files to the location 
specified in step 2.

Upgrade Firmware in Terminal with Firmware Upgrade Card

1. Insert the compact flash card into the card slot of a powered 
terminal.

A dialog appears indicating the firmware upgrade is about to 
occur. 

2. Press Upgrade to begin the firmware upgrade. 

TIP If the files were created in a separate folder on a local 
hard drive, copy the files to the root directory of the 
compact flash card.

IMPORTANT Do not remove the compact flash card while the upgrade is in 
process.
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If other terminals exist on the same Ethernet network, the 
following error may display:

’Error registering name on network (may be duplicate). Change 
in system Control Panel and try again.’

Ignore this error. It will be corrected during the upgrade. Press 
OK to acknowledge error and wait for terminal to reset.

3. On touch or touch/screen terminals, you must calibrate the 
touch screen by selecting pointers in all four corners of the 
screen and pressing the middle of the screen when prompted.

Ignore the following message if it appears. It means RSView ME 
is being installed. Do not touch the two buttons that appear with 
this message.
‘Machine edition may be corrupted. Do you want to download 
firmware?’

4. Remove the card and press F8 or Exit to reset the terminal.

When the upgrade is complete, a dialog appears requesting you 
to remove the compact flash card from the card slot.

Communication settings are cleared when the terminal is 
upgraded. If Ethernet communications is used, reconfigure the 
Ethernet communication settings using the values recorded 
when preparing the terminal. 

5. Replace the .MER files that you backed up before starting the 
upgrade or download a new .MER file to the terminal.

6. Load the .MER file and run the project.

TIP If a USB mouse is available, you can acknowledge this 
error by selecting OK.

TIP You can configure your application to start automatically 
on power cycle under Startup Options.
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Upgrade Firmware with a Network (Ethernet) Connection

You can upgrade the firmware in a terminal that is connected to a 
desktop computer using a Serial, Ethernet or Network with RSLinx 
Enterprise software connection.

• Serial connection requires a RAS connection to be set up on 
computer. During the RAS setup, you select the COM port. 

• Ethernet connection requires that you enter the terminal’s IP 
Address. 

• Network connection requires RSLinx Enterprise software 
where you select the terminal on an existing network. 

Both the Serial and Ethernet connection requires the File Transfer 
Utility running on the terminal.

This section shows how to upgrade firmware in a terminal using a 
Network connection via Ethernet communications.

1. Start the Firmware Upgrade Wizard by selecting Start>Rockwell 
Software>RSView Enterprise>Firmware Upgrade Wizard.
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2. Select Upgrade firmware on terminal and press OK.

3. Select Network connection and press Next.

Use the Ethernet and Serial connections only if the firmware 
upgrade is unsuccessful.

4. Locate the terminal on your Ethernet network via its IP address.

Skip to Step 6 if you found the terminal. If you do not see the 
terminal, right click on the Ethernet driver and add the device to 
the browse tree.
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5. Double-click EthernetIP Devices and select the appropriate 
terminal and press OK.

6. Enter the IP address for the terminal and press OK.

7. Select the terminal to be upgraded and press OK.
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8. From the Firmware source folder text box, select the location of 
the firmware files.

The default location is C:\Program Files\Rockwell 
Software\RSView Enterprise\FUPs. 

9. From the Upgrade firmware version list, select the version of the 
firmware you want to upgrade to, then select Next.

10. Select the appropriate KEPServer drivers and select Next.

If no KEPServer drivers are needed, just select Next.

TIP If the selected FUP file does not support the KEPServer 
drivers, this dialog will not appear.

PanelView Plus 700
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11. Press Finish to start the upgrade.

12. Press Yes to continue the upgrade process.

If the terminal was properly prepared for the upgrade, no 
applications should be running.

Firmware files are downloaded to the terminal. This may take 
several minutes to 15 minutes.

13. When the download is complete, press OK to reset the terminal.

If other terminals exist on the same Ethernet network, the 
following error may display:

‘Error registering name on network (may be duplicate). Change 
in system Control Panel and try again.’
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Ignore this error. It will be corrected during the upgrade. Press 
OK to acknowledge error and wait for terminal to reset. 

14. On touch or touch/screen terminals, you must calibrate the 
touch screen by selecting pointers in all four corners of the 
screen and pressing the middle of the screen when prompted.

Ignore the following message if it appears. It means RSView ME 
is being installed. Do not touch the two buttons that appear with 
the message. 

‘Machine edition may be corrupted. Do you want to download 
firmware?’

Communication settings are cleared when the terminal is 
upgraded. If Ethernet communications is used, reconfigure the 
Ethernet communication settings using the values recorded 
when preparing the terminal. 

15. Replace the .MER files that you backed up before starting the 
upgrade or download the new .MER files to the terminal.

16. Load the .MER file and run the project.

TIP If a USB mouse is available, you can acknowledge the 
error by selecting OK.

TIP You can configure your application to start automatically 
on power cycle under Startup Options.
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Troubleshoot the System

Chapter Objectives This chapter provides information on how to isolate and correct 
common operating problems with system components. 

• LED indicators

• Isolate the problem

• Check components (display, touch screen, keypad, attached 
keyboard or mouse)

• Ethernet connection

• Advanced diagnostics

• Startup error messages

• Startup information messages

• Startup sequence

• System identification errors

• Startup

• Enter configuration mode

• Restart in safe mode

• Clean the display window

LED Indicators The terminals have two LED indicators to isolate operating problems:

• COMM indicator (green) for communications

• FAULT indicator (red) for hardware faults

LED Indicators
 

•

COMM and FAULT LED Indicators
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Isolate the Problem This section provides a list of general troubleshooting steps to follow 
when trying to isolate problems. 

• Check for adequate power. An under-powered unit could 
result in unpredictable behavior.

– The 400/600 dc powered terminals require 24V dc at 1.0 A.

– The 400/600 ac powered terminals require 85 to 264V ac.

– The 700 to 1500 dc powered terminals require 24V dc at 
2.9 A. 

– The ac Power Supply (2711P-RSACDIN) for 700 to 1500 
terminals meets Class 2/SELV requirements. 

• Check LED indicators on the terminal at startup. Is power  
on? Is the unit attempting to start? The red LED indicator should 
be Off, except for a few brief flashes, and the green LED 
indicator should be On. If the LED indicators remain Off on the 
700 to 1500 terminals, the power supply or logic module has 
failed. Check the power cable. Replace the logic module if the 
power is within range; if not, replace the power supply. If the 
LED indicators remain off on the 400/600 terminals, check the 
power cable.

If the terminal cycles power and stops during startup, the state 
of the LED indicators will indicate an error.

Blinking Red LED Indicates a Recoverable Error 

Solid Red LED Indicates a Nonrecoverable, Fatal Error 

Red LED Green LED Indication

Blinking Off Last firmware download failed. Reload 
firmware using Firmware Upgrade Wizard 
(FUW) utility.

Blinking Blinking EBC boot loader firmware failed or is 
missing. Reload firmware using Firmware 
Upgrade Wizard (FUW) utility.

Blinking On Windows CE OS firmware failed or is 
missing. Reload firmware using Firmware 
Upgrade Wizard (FUW) utility.

Red LED Green LED Indication

On Off Fatal hardware error occurred. Replace 
logic module (700 to 1500) or the terminal 
(400 and 600).

On Blinking Fatal hardware error occurred in Display. 
Replace the display module (700 to 1500) 
or the terminal (400 and 600).

After a successful startup, both LED 
indicators are off and controlled by the 
application running on the terminal. 
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• Check the messages at startup for errors. Record any error 
message and refer to the Startup Error Message table.

• Check the voltages and temperatures (700 to 1500 only). 
From Configuration Mode, open Terminal Settings>System 
Information>Terminal Information.

– Battery Voltage for 700 to 1500 terminals should be at least 
2.75V dc. Replace the battery if less than 2.75V dc.

– Display Temperatures should be less than 55 °C (131 °F). The 
CPU temperature should be less than 95 °C.

If the temperatures are higher, check for obstructed airflow 
through the chassis and attempt to moderate the ambient 
temperatures within the enclosure and surroundings.

• Check the System Event Log for errors or unexpected 
reboots.  From Configuration Mode, open Terminal 
Settings>System Event Log.

• Use Extended Diagnostics on 700 to 1500 terminals only to 
perform more extensive hardware testing at startup. From 
Configuration Mode, open Terminal Settings>Startup 
Tests>Select Tests.

Select one or more of the tests you want to run. Enable 
extended diagnostics and set the iteration or repeat count.

Restart the terminal. The Serial Port test requires a loopback 
connector with these connections.

          Loopback Connector 

Extended Diagnostics are performed at every startup until 
disabled. A failure will momentarily halt startup and display an 
error message. 

1
2
3
4
5
6
7
8
9

N/C
RX
TX
DTR
N/C
DSR
RTS
CTS
N/C

DB9 Connector (female)
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Check Components This section provides tips on how to isolate problems with individual 
components of the terminal, including the display, touch screen, 
keypad, attached keyboard or mouse.

Display

This section provides tips on how to isolate problems with the 
display.

• Check the brightness setting of the Display. Is the display 
brightness dim or unreadable? 

From Configuration Mode, open Terminal Settings>Display 
Intensity.  

• Check the contrast setting of Display for 400 and 600 
grayscale displays. From Configuration Mode, open Terminal 
Settings>Display Contrast. 

• Check the Screen Saver settings. Is the backlight turning off 
or dimming the display unexpectedly.

From Configuration Mode, open Terminal 
Settings>Display>Screen Saver. 

• Check the LED indicators. Do they flash during startup? Is 
power on and is the unit attempting to start?

• Check the Display temperature (700 to 1500 only). The 
display intensity will decrease to 40% if its temperature (or the 
temperature within the enclosure) is too high to reduce damage 
to the display. This can be checked using the RSView ME Events 
log.

• Check the startup messages. Is the Display operating at all 
and do the startup messages appear? Record any error message 
and refer to the Startup Error Messages table.

• Replace the display module if all other attempts do not 
resolve problem (700 to 1500 only). If replacing the display 
module corrects the problem, then the Display was not 
functioning properly.
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Touch Screen

This section provides tips on how to isolate problems with the Touch 
Screen.

• Check the catalog number of the unit. Verify that your 
terminal has a touch screen by looking at the label on the 
terminal.

• Perform a calibration of the touch screen. From 
Configuration Mode, open Terminal Settings>Input 
Devices>Touch Screen>Calibration. Follow the directions.

The calibration requires four user screen touches. When the 
touches do not converge to a satisfactory calibration, you are 
asked repeatedly for additional screen touches and the 
calibration process never terminates. A touch screen that does 
not calibrate is not present or not functioning properly. Replace 
the display module (700 to 1500) or the terminal (400 and 600).

• Check the Cursor Enable setting for the touch screen. Is the 
cursor visible? From Configuration Mode, open Terminal 
Settings>Input Devices>Touch Screen>Cursor.

• Check the pointer input by attaching a USB mouse. If the 
mouse works, but the touch screen does not, then the touch 
driver or touch screen is not functioning properly. If both the 
mouse and the touch screen are not working, then it is an 
application problem.

• Does touching or dragging on the screen appear to work? 
If yes, even if incorrectly, the touch screen is present and 
working but requires calibration. 

• Replace the bezel or display module if all other attempts 
do not resolve the problem (700 to 1500 only). If replacing 
the display module or bezel corrects the problem, then the 
touch screen was not functioning properly.
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Keypad 

This section provides tips on how to isolate problems with the 
keypad:

• Check the Multi-Key/Hold-Off settings. From Configuration 
Mode, open Terminal Settings>Keypad>Keypad Settings. 

Is the Hold-Off Delay longer than expected, or are multiple key 
presses inhibited by Multi-Key Lockout? Check all configurable 
settings.
Home, End, Page Up or Page Down are not supported when 
Multi-Key Lockout is enabled.

• Check key input by attaching a USB keyboard. If the 
keyboard works, but the keypad does not, then the keypad 
driver or keypad is not working. If both the keypad and 
keyboard are not working, then the problem may be the 
application.

• Replace the display module if all other attempts do not 
resolve problem. If replacing the display module corrects the 
problem, then the keypad was not functioning properly.

Mouse

This section provides tips on how to isolate problems with an 
attached mouse. 

• Check the Cursor Enable setting. Is the cursor visible? From 
Configuration mode, open Terminal Settings>Input 
Devices>Touch Screen>Cursor. Also check mouse settings.

• Check the USB cable and connection. Detach and then 
reattach the mouse. Cycle power to the terminal.

• Is the mouse a USB composite device? If the mouse is a 
keyboard/mouse composite device, then try a standalone USB 
mouse.

• Replace the USB mouse. Try a different model or 
manufacturer.

See Appendix B for a list of compatible mouse devices.

You can also check the Knowledgebase at the 
http://support.rockwellautomation.com site for a list of USB 
devices that are compatible with the terminal.

If attaching a new mouse resolves the problem, then the old 
mouse was not working or noncompliant.
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Keyboard

This section provides tips on how to isolate problems with the 
keyboard. 

• Check for enabled Alt-Ctrl keys. From Configuration Mode, 
open Terminal Settings>Input Devices>Keyboard>Keyboard 
Settings.

Are the keys enabled as expected? Check all configurable 
settings in Keyboard Properties.

• If the keypad is present, check input using the keypad. If 
the keypad works, but the keyboard does not, then the 
keyboard driver or keyboard is probably not working. If both 
the keypad and the keyboard are not working, then it is 
probably an application problem.

• Check the USB cable and connector. Detach and re-attach the 
keyboard. Verify a good connection. Cycle power to the 
terminal.

• Is the keyboard a USB composite device? If the keyboard is a 
keyboard/mouse composite device, then try a stand-alone USB 
keyboard.

• Replace the USB keyboard. Try a different model or 
manufacturer

See Appendix B for a list of compatible keyboards.

You can also check the Knowledgebase at the 
http://support.rockwellautomation.com site for a list of USB 
devices that are compatible with the terminal.

If a new keyboard resolves the problem, then the old keyboard 
was probably non-compliant.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1234 of 3168



Publication 2711P-UM001E-EN-P - March 2006

172        Troubleshoot the System

Ethernet Connnection This section provides tips on how to isolate Ethernet problems.

• Check the LED indicators at the Ethernet connector. The 
green LED indicates a communications link and should be ON. 
The amber LED indicates data activity and should be flashing. 
Verify that there is a connection to the hub?

• Check the cable connections and quality of cable. Check for 
good connections and things such as quality, crimping, hub 
connection, and uplink ports.

• Check the IP Address of the Built-in Ethernet Controller. 
From Configuration Mode, select Terminal Settings>Networks 
and Communications>Network Connections>Network Adapters.

If DHCP is enabled, the device expects a valid IP address to be 
acquired within a several seconds after startup. The TCP/IP 
protocol automatically assigns 169.254.nnn.nnn when it fails to 
acquire an IP address from the server. In general, an IP address 
that begins with 169 will not support a network connection.

A bad Ethernet connection and the absence of a valid IP address 
are typically reported in a Communications error message box 
with the Winsock critical error 10065 - No route to host.

• Check for conflicting IP addresses. If DHCP is not enabled, 
make sure the IP address you specify is not in conflict with the 
address of another device on the network.

• Check the Device Name of the terminal. Do not allow 
devices on the network with same (host) name. From 
Configuration Mode, open Terminal Settings>Communications 
and Networks>Network Connections>Device Name. 

• Contact your Network Administrator to check peer or 
server settings. The other side of the Ethernet connection may 
also be a problem.
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Advanced Diagnostics • Take advantage of alternate connectivity - mouse versus touch 
screen, keyboard versus keypad, serial communications, and 
alternate Ethernet connections.

• Know useful keyboard shortcuts so that you can navigate 
around the system without a mouse or touch screen.

• From Configuration mode, select Terminal Settings>System 
Event Log to check the event log. Look for error conditions or 
reasons for unexpected reboots.

• Check the configuration settings in Configuration mode for 
incorrect settings. 

• Most importantly, general troubleshooting thoroughness means 
getting answers to questions such as:

– Does the failure always happen?  Is it repeatable?

– Does the failure happen at bootup or some other time? Is 
there a set of actions that reveal the problem?

– Does the failure occur on just one terminal or on multiple 
machines?  If more than one machine, what do they have in 
common?  If not all machines, then what is different between 
machines that fail and those that don’t?

– What appears on the screen, the LED indicators?

– Lastly, and most importantly; did everything work until 
recently? If so, what changed?
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Startup Error Messages When an error occurs, the terminal displays the error number with a 
text message. The word ERROR! appears under this line in different 
languages. 

Startup Error Messages

#  Displayed Message
ERROR!  FEHLER!  ERREUR!  ERRORE!

Error # Displayed Message Description Recommended Corrective Action

1 RAM Test RAM Test failure Reset the terminal. 
400 and 600: If error persists, replace the terminal. 
700 to 1500: If error persists, reseat the SO-DIMM RAM 
module. If error still persists, replace the logic module.

14 (1) RAM Header Check OS firmware that is downloading is not 
compatible with hardware.

Check that you are using the correct version and type of 
firmware upgrade. Reset the terminal and upgrade with the 
correct firmware version.

20 (1) Transfer Image Programming the downloaded OS 
firmware into flash failed.

Reset the terminal and attempt the firmware upgrade again. If 
error persists, replace the terminal.

23 Download Task (1) OS firmware that is downloading to the 
terminal is too large.

Check that you are using the correct version and type of 
firmware upgrade. Reset the terminal and upgrade with the 
correct firmware version.

Internal CF (2) Error programming the new OS firmware 
to internal compact flash.

Reload the firmware. If error persists, replace the internal 
compact flash. If error still persists, replace the logic module.

24 CRC Check Checksum of the OS firmware failed. Reload the firmware. 
400 and 600: If error persists, replace the terminal. 
700 to 1500: If error persists, replace the internal compact flash 
card. If error still persists, replace the logic module.

25 (1) Invalid Prod Family OS firmware that is downloading is not 
compatible with terminal.

Check that you are using the correct version and type of 
firmware upgrade. Reset the terminal and upgrade with the 
correct firmware version.

27 (1) Decompress System Error decompressing the OS firmware 
from flash to RAM.

Reload the firmware. If error persists, replace the terminal. 

30 Watchdog Test Watchdog test failure Reload the firmware. 
400 and 600: If error persists, replace the terminal.
700 to 1500: If error persists, replace the logic module.

31 Stuck Key Function key failure Check that nothing is pressed against a key. Reset the terminal 
without key presses. If error persists, replace display module.

31.5 (2) Stuck Touch Touch screen failure Check that nothing is pressed against the touch screen. Reset 
the terminal without touch screen presses. If error persists, 
replace the display module.

32 (2) Battery Test Battery failure Replace the battery. If error persists, replace the logic module.

33.5 (2) NVRAM Access Nonvolatile memory failure Upgrade the system firmware to revision 3.10.03 or later.

3a (1) Stuck Touch Touch screen failure Check that nothing is pressed against the touch screen. Reset 
the terminal without touch screen presses. If error persists, 
replace the terminal.

40 EXE Check System OS firmware is missing or corrupt. Reload the firmware.
400 and 600: If error persists, replace the terminal.
700 to 1500: If error persists, replace the internal compact flash 
card. If error still persists, replace the logic module.

50 (2) External CF Error loading the OS firmware from the 
external compact flash card.

Reload the firmware. If error persists, replace the external 
compact flash card and attempt the firmware upgrade again.

(1) The error number and message displays only on the 400 and 600 terminals.

(2) The error number and message displays only on the 700 to 1500 terminals.
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Startup Information 
Messages

Startup messages display in a specific sequence on the terminal screen 
during startup and typically display for a few seconds. These 
messages indicate the startup sequence of the terminal but do not 
require that you perform any action. 

 Startup Information Messages
Message # Displayed Message Description

37 (1) Video Initialized Configures and initializes the graphics video system.

30 Watchdog Test Tests the watchdog circuitry to verify system integrity.

1 RAM Test Tests the RAM memory.

31 (1) Stuck Key Checks the integrity of the function key hardware.

31.5 (1) Stuck Touch Checks the integrity of the touch screen hardware.

32 (1) Battery Test Checks the integrity of the battery hardware.

2.5 (1) Registry Search Locates and loads the most recent, valid registry. Multiple copies of the registry are 
maintained. If power is lost during a registry update, a valid registry is available the next 
time power is applied to the terminal.

2 Image Search Checks for new OS firmware upgrade on the external compact flash card and the serial port.

11 (2) Downloading Image Downloads a new OS firmware upgrade to internal RAM. Message may remain on screen 
for several minutes.

50 (1)  External CF Transfers a new OS firmware upgrade from the external compact flash card to the terminal. 
Message may display for several minutes. 

20  (2) Transfer Image Programs the OS firmware just downloaded into RAM. Message may remain on screen for 
several minutes. 

23 (1) Internal CF Programs the OS firmware just downloaded into the internal flash memory. Message may 
display for several minutes. 

24 CRC Check Checks the integrity of the OS firmware. 

27 (2) Decompress System Decompresses the compressed OS firmware into RAM. 

28 Starting System Launches the operating system (OS).

29 System Check ### Checks internal file system integrity (### is percent progress indicator).

29.1 System Check Disables internal file system integrity check. Contact technical support.

(1) The status number and message displays only on the 700 to 1500 terminals.

(2) The status number and message displays only on the 400 and 600 terminals.
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Startup Sequence This flow chart provides a sequence of startup operations for the 
terminal and shows system information messages that are displayed 
on the terminal.
Flowchart of Startup Sequence

Power On

Display copyright message, bootcode versions and Testing... message

Initialize Video - Display 37 Video Initialized (700 to 1500 only)

Perform Power On Self Test
Display 30 Watchdog Test
Display 1 RAM Test
Display 31 Stuck Key (700 to 1500 only)
Display 31.5 Stuck Touch (700 to 1500 only)
Display 32 Battery Test (700 to 1500 only)
Display 2.5 Registry Search (700 to 1500 only)

Any POST failures?
Display Error...

message and HALT
Yes

Check for new OS
 Display 2 Image Search

Do serial or external CF card download?

Serial or CF card Download of OS
Display 11 Download to RAM (400 and 600 only)
Display 50 External CF (700 to 1500 only)

Program OS into flash
Display 20 Transfer Image (400 and 600 only)
Display 23 Internal CF (700 to 1500 only)

Check OS integrity
Display 24 CRC Check

Decompress OS to RAM
Display 27 Decompress System (400 and 600 only)

Jump to OS
Display 28 Starting System

Perform final system check (700 to 1500 only) 
Display 29 System Checkor
Display 29.1 System Check (if skipping check)

No

Yes

No
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System Identification Errors The error messages in this section appear on startup if incorrect or 
invalid components are used with the 700 to 1500 terminals.

• This dialog appears if a VersaView CE logic module is attached 
to a PanelView display module or a PanelView Plus logic 
module is attached to a VersaView CE display module. We  
recommend that you use a VersaView CE display module with a 
VersaView CE logic module and a PanelView Plus display 
module with a PanelView Plus logic module. This is a warning 
letting you continue to operate.

• This dialog appears if the PanelView Plus logic module contains 
a 6189-RWx internal compact flash card for the VersaView CE 
terminal.

After pressing OK, you will be asked to power off the terminal 
and insert a valid 2711P-RWx internal compact flash card for the 
PanelView Plus terminal.

• This dialog appears if the VersaView CE logic module contains a 
2711P-RWx internal compact flash card for the PanelView Plus 
terminal.

.

After pressing OK, you will be asked to power off the terminal 
and insert a valid 6189-RWx internal compact flash card for the 
VersaView CE terminal.

700 to 1500 only

(6189-RWX)
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• This dialog appears if the internal compact flash in the 
PanelView Plus logic module is corrupt. This is a fatal error.

After pressing OK, you will be asked to power off the terminal 
and insert a valid 2711P-RWx internal compact flash card.

Startup If the terminal is configured to enter configuration mode at startup 
and does not, then reload the firmware. See Chapter 7.

If the application does not start, there may be a problem with the 
.MER RSView Machine Edition file. Check for a startup screen and 
compatible version.

Enter Configuration Mode To access configuration mode, your RSView .MER application must 
contain a screen with a Goto Configure mode button. When the 
terminal is running the application, you can press this button to access 
configuration mode.

Restart in Safe Mode The Safe mode restart option is targeted for VersaView CE terminals 
that may have additional software application programs loaded.

When you restart the PanelView Plus terminal in Safe mode:

1. The default operating system registry is loaded.

2. The operating system boots but RSView Machine Edition 
software is not started.

3. The operating system displays the ’ME may be corrupt’ 
diagnostic screen.

Disregard this message. RSView Machine Edition software is not 
corrupt; it has not been loaded on this boot cycle.

4. The next time you reset or power up the terminal, the system 
will start normally and run RSView Machine Edition software.

TIP Safe mode indicates that the terminal passes all startup self 
tests and can successfully launch the operating system. Safe 
mode is not a diagnostic function for the RSView Machine 
Edition application.

700 to 1500 only
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Clean the Display Window

To clean the display window:

1. Disconnect power from the terminal at the power source.

2. Use a clean sponge or soft cloth with a mild soap or detergent to 
clean the display.

3. Dry the display with a chamois or moist cellulose sponge to 
avoid water spots.

Remove Paint and Grease 

Remove fresh paint splashes and grease before drying by rubbing 
lightly with isopropyl alcohol (70% concentration). Afterward, wash 
using a mild soap or detergent. Rinse with clean water.

Use a protective antiglare overlay for easier cleaning of display 
window. 

ATTENTION Use of abrasive cleaners or solvents may damage the display. 
Do not scrub or use brushes.
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Specifications

Electrical

Environmental

Attribute Value

400 and 600
Input Voltage, dc
Power Consumption, dc

700 to 1500
Input Voltage, dc
Power Consumption, dc

24V dc nom (18…30V dc)
25 W max. (1.0 A at 24V dc)

24V dc nom (18…32V dc)
70 W max. (2.9 A at 24V dc)

400 and 600
Input Voltage, ac
Line Frequency
Power Consumption, ac

700 to 1500 
Input Voltage, ac 
Line Frequency 
Power Consumption, ac 

Remote Power 700 to 1500 (2711P-RSAC)
Input Voltage, ac
Line Frequency
Power Consumption, ac

85…264V ac
47…63 Hz
60V A max.

85…264V ac
47…63 Hz
160V A max.

85…264V ac 
47…63 Hz 
120V A max. 

PCI Slot Max. Available Power 
dc Supply 
ac Supply 

11 W
5 W

Attribute Value

Operating Temperature 0…55 °C (32…131 °F)

Storage Temperature -25…70  °C (-13…158 °F)

Heat Dissipation
400 and 600
700 to 1500

85 BTU/hr
240 BTU/hr

Relative Humidity 5…95% without condensation

Altitude, Operating 2000 m (6561 ft)

Shock, Operating 15 g at 11 ms

Shock, Nonoperating 30 g at 11 ms

Vibration 10…57 Hz, 0.012 pk-pk displacement
57…500 Hz, 2 g pk acceleration

Enclosure Ratings NEMA Type 12, 13, 4X (Indoor use only), 
IP54, IP65
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Display
Attribute Value

Display Type
400 and 600 Monochrome

600 to 1500 Color

Monochrome Passive Matrix, Film 
Compensated Super-twist Nematic (FSTN)
Color Active Matrix TFT Thin-film Transistor 
with LCD Liquid Crystal Display

Display Size, Diagonal
400
600
700
1000
1250 and 1250 High-bright
1500

3.8 in.
5.5 in. 
6.5 in.
10.4 in.
12.1 in.
15.0 in.

Display Area (WxH)
400
600
700
1000
1250 and 1250 High-bright
1500

78 x 59 mm (3.07 x 2.32 in.)
111 x 84 mm (4.37 x 3.30 in.)
132 x 99 mm (5.20 x 3.90 in.)
211 x 158 mm (8.31 x 6.22 in.)
246 x 184 mm (9.69 x 7.25 in.)
304  x 228 mm (11.98 x 8.98 in.)

Resolution
400 
600
700
1000
1250 and 1250 High-bright
1500

320 x 240
320 x 240
640 x 480
640 x 480
800 x 600
1024 x 768

Luminance
700 to 1500
1250 High-bright

300 cd/m2  (Nits) 
1000 cd/m2 (Nits)

Backlight
400
600 to 1500
1250 High-bright

LED
CCFL 50,000 hours life, min.
Backlight not replaceable

Touch Screen
Touch  Technology 
Actuation Rating
Operating Force

Analog resistive
1 million presses
10…110 g

Keypad
Function Keys(1)

Actuation Rating
Operating Force

(1) number of function keys varies by terminal size.

Function keys, numeric and navigation
1 million presses
340 g
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Mechanical
Attribute Value

Weight , Approx., HxWxD (for base unit without modules)

400 Keypad(1)

600 Keypad or Keypad and Touch(1)

600 Touch(1)

700 Keypad or Keypad and Touch
700 Touch 
1000 Keypad or Keypad and Touch
1000 Touch
1250 Keypad or Keypad and Touch
1250 Touch and 1250 High-bright Touch
1500 Keypad or Keypad and Touch
1500 Touch

(1) Add approximately 95 g (0.21 lb) for communication module.

562 g (1.24 lb)

930 g (2.05 lb)
789 g (1.74 lb)
1.9 kg (4.2 lb)
1.7 kg (3.8 lb)
2.9 kg (6.3 lb)
2.6 kg (5.7 lb)
3.4 kg (7.6 lb)
3.2 kg (7.1 lb)
4.6 kg (10.0 lb)
4.2 kg (9.3 lb)

Dimensions, Approx. HxWxD (for base unit without communication module)

400 Keypad 152 x 185 x 90 mm (6.0 x 7.28 x 3.54 in.)

600 Keypad or Keypad and Touch 167 x 266 x 98 mm (6.58 x 10.47 x 3.86 in.)

600 Touch 152 x 185 x 98 mm (6.0 x 7.28 x 3.86 in.)

700 Keypad or Keypad and Touch 193 x 290 x 55 mm (7.58 x 11.40 x 2.18 in.)

700 Touch 179 x 246 x 55 mm (7.04 x 9.68 x 2.18 in.)

1000 Keypad or Keypad and Touch 248 x 399 x 55 mm (9.77 x 15.72 x 2.18 in.)

1000 Touch 248 x 329 x 55 mm (9.77 x 12.97 x 2.18 in.)

1250 Keypad or Keypad and Touch 282 x 416 x 55 mm (11.12 x 16.36 x 2.18 in.)

1250 Touch 282 x 363 x 55 mm (11.12 x 14.30 x 2.18 in.)

1250 Touch High-bright 282 x 363 x 74 mm (11.12 x 14.30 x 2.90 in.)

1500 Keypad or Keypad and Touch 330 x 469 x 65 mm (12.97 x 18.46 x 2.55 in)

1500 Touch 330 x 416 x 65 mm (12.97 x 16.37 x 2.55 in)
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General

Agency Certifications

Attribute Value

Battery Life
400 and 600
700 to 1500

5 years min. at 25 °C (77 °F)
4 years min. at 25 °C (77 °F)

Clock Battery-backed, +/-2 minutes per month

LED Indicators COMM (Green), Fault (Red)

Application Flash Memory
400 and 600, Series A
400 and 600, Series B or later
700 to 1500 Logic Modules, Series A to D
700 to 1500 Logic Modules, Series E or later

2711P-RW1
2711P-RW2
2711P-RW3

5 MB
10 MB
12 MB 

26 MB
72 MB
195 MB

External Compact Flash Storage 512 MB max.

UL Listed Industrial Control Equipment
UL Listed Industrial Control Equipment for use in Canada
UL Listed Industrial Control Equipment for use in:

• Class I, Div 2, Group A, B, C, D

• Class I, Zone 2, Group IIC (1)

• Class II, Div 2 Groups F, G

• Class III Hazardous Locations

(1) Applies only to the 1250 high-bright display module.

CE  marked for all applicable directives

C-Tick
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Compatible USB Devices

The following table provides a list of compatible USB devices that can 
be used on the USB ports of the terminals.

Compatible USB Devices

Device Vendor Model PanelView Plus
700 to 1500

PanelView Plus 
400 and 600

USB Keyboard Rockwell Automation Cat. No. 6189-KBDEPU1U Yes Yes

Ortek MCK-600USB Yes Yes

Dell RT7D10 Yes Yes

USB 
Keyboard/Mouse

Rockwell Automation Cat. No. 6189-KBDEPC1U Yes No

USB Mouse Logitec Optical Mouse - M-BJ58 Yes Yes

Microsoft Intellimouse D58-00026 Yes Yes

Atek USB Mouse Yes No

VersaView (Rockwell 
Automation) 

USB Mouse Yes Yes

USB Hub Belkin USB 4-Port Hub - ESU021 Yes Yes
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Available Fonts for Terminal Applications

The following fonts are pre-installed on PanelViewPlus/VersaView CE 
terminals:

• True Type fonts (scalable)

– Tahoma.ttf (proportional)

– Courier.ttf (fixed width)

– Arial.ttf (proportional)

• 23 fonts of various sizes migrated from PanelView Standard and 
PanelView e terminals (various sizes)

To simplify the creation and downloading of .mer application files on 
these devices, use the above list of fonts when developing screens in 
RSView Studio software.

Additional fonts are available in RSView Studio software when 
developing application screens.

• If the font used to develop screens is not available on the target 
device, the closest font is selected. 

• If bold or italics is used, and a separate bold or italics font is 
unavailable, then the target operating system will use an 
algorithm to produce these affects. 

In either case, the device screens will look different than they do in 
RSView Studio software. 

Download Fonts to Terminal To use additional fonts on a PanelView Plus/VersaView CE device, 
copy any of the font files on the VersaView CE Accessories CD or the 
RSView Machine Edition Fonts CD to the following directory on the 
computer where RSView Studio software is installed: 

c:\Documents and Settings\All Users\Documents\RSView Enterprise\ME\Runtime

You can now use the File Transfer Utility in RSView Studio software to 
download the font files to the target device:

1. Select Tools>Transfer Utility.

2. Select Source File>True Type Fonts.

3. Select a font file to download to the device and press the 
Download button.

VersaView CE    
Accessories CD

The following True Type fonts are included on the VersaView CE 
Accessories CD:

• Times New Roman.ttf

• Symbol.ttf

• Wingdings.ttf
This CD is not supplied with PanelView Plus terminals.
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RSView Machine Edition 
Fonts CD

Additional fonts are available on a CD, titled RSView Machine Edition 
Fonts. This CD is available from your local distributor. 

For additional information, refer to the Rockwell Automation 
Knowledgebase at http://support.rockwellautomation.com. Select  
Knowledgebase under Online Tools and then enter Tech Note ID 
A66647102.
Available Fonts

Fonts File Name Size (Bytes)

     Arial

          Arial (Subset 1_30) arial_1_30.ttf 153,720

          Arial Black arialk.ttf 117,028

          Arial Bold arialbd.ttf 288,496

          Arial Bold Italic arialbi.ttf 226,748

          Arial Italic ariali.ttf 207,808

     Comic Sans MS

          Comic Sans MS comic.ttf 126,364

          Comic Sans MS Bold comicbd.ttf 111,476

     Courier New

          Courier New (Subset 1_30) cour_1_30.ttf 162,460

          Courier New Bold courbd.ttf 312,920

          Courier New Bold Italic courbi.ttf 236,148

          Courier New Italic couri.ttf 245,032

     Georgia

           Georgia georgia.ttf 149,628

           Georgia Bold georgiab.ttf 141,032

           Georgia Bold Italic georgiaz.ttf 159,736

           Georgia Italic georgiai.ttf 157,388

     Impact impact.ttf 136,076

     Kino kino.ttf 28,872

     MSLogo mslogo.ttf 2,500

     Symbol symbol.ttf 69,464

     Tahoma

          Tahoma (Subset 1_07) tahoma_1_07.ttf 123,980

          Tahoma Bold tahomabd.ttf 295,432

     Times New Roman

          Times New Roman  (Subset 1_30) times_1_30.ttf 184,976

          Times New Roman Bold timesbd.ttf 334,944

          Times New Roman Bold Italic timesbi.ttf 239,692

          Times New Roman Italic timesi.ttf 248,368
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     Trebuchet MS

           Trebuchet MS trebuc.ttf 69,688

           Trebuchet MS Bold trebucbd.ttf 66,444

           Trebuchet MS Bold Italic trebucbi.ttf 66,348

           Trebuchet MS Italic trebucit.ttf 72,560

     Verdana

           Verdana verdana.ttf 149,752

           Verdana Bold verdanab.ttf 137,616

           Verdana Bold Italic verdanaz.ttf 154,800

           Verdana Italic verdanai.ttf 155,076

     Webdings webdings.ttf 118,752

     Wingding wingding.ttf 81,000

Chinese (Simplified)  Locale Specific Support

     Simsun & NSimSun 

           Simsun & NSimSun simsun.ttc 10,500,400

           Simsun & NSimSun (Subset 2_50) simsun_2_50.ttc 3,051,024

           Simsun & NSimSun (Subset 2_60) simsun_2_60.ttc 3,578,692

           Simsun & NSimSun (Subset 2_70) simsun_2_70.ttc 6,975,948

           Simsun & NSimSun (Subset 2_80) simsun_2_80.ttc 8,116,188

           Simsun & NSimSun (Subset 2_90) simsun_2_90.ttc 9,066,640

     SC_Song sunfon.ttf 4,686,044

Chinese (Traditional) Locale Specific Support

     MingLiU & PMingLiU (Choose 1)

           MingLiU & PMingLiU mingliu.ttc 8,822,400

           MingLiU & PMingLiU (Subset 2_70) mingliu_2_70.ttc 4,786,488

           MingLiU & PMingLiU (Subset 2_80) mingliu_2_80.ttc 5,772,700

           MingLiU & PMingLiU (Subset 2_90) mingliu_2_90.ttc 7,354,808

     MSMing msming.ttf 3,172,552

Japanese Locale Specific Support

     MS Gothic 

           MS Gothic & P Gothic & UI Gothic msgothic.ttc 8,272,028

           MS Gothic & P Gothic & UI Gothic (Subset 1_50) msgothic_1_50.ttc 4,456,536

           MS Gothic & P Gothic & UI Gothic (Subset 1_60) msgothic_1_60.ttc 6,057,400

     MS Gothic & P Gothic & UI Gothic (Subset 1_70) msgothic_1_70.ttc 3,795,500

           MS Gothic & P Gothic & UI Gothic (Subset 1_80) msgothic_1_80.ttc 5,438,776

           MS Gothic & P Gothic & UI Gothic (Subset 1_90) msgothic_1_90.ttc 6,408,352

           MS Gothic & P Gothic (Subset 30) msgothic30.ttc 4,197,524

           MS Gothic & P Gothic (Subset 30_1_19) msgothic30_1_19.ttc 3,304,056

Fonts File Name Size (Bytes)
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Korean Locale Specific Support

     GL_CE gl_ce.ttf 4,130,084

     Gulim & GulimChe (Choose 1)

           Gulim & GulimChe (Subset 1_30) gulim_1_30.ttc 3,010,268

           Gulim & GulimChe (Subset 1_40) gulim_1_40.ttc 4,683,896

           Gulim & GulimChe (Subset 1_50) gulim_1_50.ttc 7,128,756

           Gulim & GulimChe (Subset 1_60) gulim_1_60.ttc 9,360,100

Fonts File Name Size (Bytes)
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touch screen 17

display modules
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keypad/touch 23
replacing 112
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troubleshooting 170, 174

display settings
in configuration mode 78

E
Ethernet

cables 128, 137
configuration 71
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troubleshooting 174

European Communities Directive 
Compliance 11

external compact flash cards 26, 125

F
firmware upgrade

creating a firmware upgrade card 156
firmware upgrade wizard 155
upgrading from a computer 160
using a firmware upgrade card 158

firmware upgrade kits 29
fonts

additional fonts 189
linking 81
pre-installed 189
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keypad terminals 18, 23
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H
hardware monitor 93
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I
IGMP Protocol 137
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input panel 61
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Internet Group Management Protocol 
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K
keyboard

compatibility 187
mouse compatibility 187
settings 82
troubleshooting 173

keypad legend inserts 26, 123
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troubleshooting 172
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L
languages 99
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loading application 62
logic module 25

700 to 1500
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installing and replacing 106

M
memory

allocations 94
installing and replacing 105

messages
startup error 176
startup information 177

modular components 700 to 1500 20
mounting clips 700 to 1500 29
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1000 44
1250 45
1500 46
400 41
600 42
700 43

mounting levers 400-600 29, 36
mouse 85, 132

compatible 187
troubleshooting 172

multikey lockout 83

N
NAP 147
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O
outdoor installation

high-bright displays 34
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power supply

400 and 600 50, 53

power terminal block 48
install 48
remove 48

print setup
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R
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700 to 1500 57
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transferring applications 133
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Rockwell Automation 
Support

Rockwell Automation provides technical information on the Web to assist 
you in using its products. At http://support.rockwellautomation.com, you can 
find technical manuals, a knowledge base of FAQs, technical and application 
notes, sample code and links to software service packs, and a MySupport 
feature that you can customize to make the best use of these tools.

For an additional level of technical phone support for installation, 
configuration, and troubleshooting, we offer TechConnect Support programs. 
For more information, contact your local distributor or Rockwell Automation 
representative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24 
hours of installation, please review the information that's contained in this 
manual. You can also contact a special Customer Support number for initial 
help in getting your module up and running.

New Product Satisfaction Return

Rockwell tests all of its products to ensure that they are fully operational 
when shipped from the manufacturing facility. However, if your product is 
not functioning, it may need to be returned.

United States 1.440.646.3223
Monday – Friday, 8am – 5pm EST

Outside United 
States

Please contact your local Rockwell Automation representative for any 
technical support issues.

United States Contact your distributor.  You must provide a Customer Support case 
number (see phone number above to obtain one) to your distributor in 
order to complete the return process.

Outside United 
States

Please contact your local Rockwell Automation representative for 
return procedure.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1259 of 3168



PanelView 
Standard Operator 
Terminals
PV300 Micro, PV300, PV550, 
PV600, PV900, PV1000, PV1400

User Manual

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1260 of 3168



Important User Information Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Safety Guidelines for the Application, 
Installation and Maintenance of Solid State Controls (Publication SGI-1.1 
available from your local Rockwell Automation sales office or online at 
http://www.ab.com/manuals/gi) describes some important differences 
between solid state equipment and hard-wired electromechanical devices. 
Because of this difference, and also because of the wide variety of uses for 
solid state equipment, all persons responsible for applying this equipment 
must satisfy themselves that each intended application of this equipment is 
acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for 
indirect or consequential damages resulting from the use or application of 
this equipment.

The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with 
any particular installation, Rockwell Automation, Inc. cannot assume 
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to 
use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without 
written permission of Rockwell Automation, Inc. is prohibited.

Throughout this manual, when necessary we use notes to make you aware of 
safety considerations.

WARNING
Identifies information about practices or circumstances 
that can cause an explosion in a hazardous environment, 
which may lead to personal injury or death, property 
damage, or economic loss.

IMPORTANT Identifies information that is critical for successful 
application and understanding of the product.

ATTENTION Identifies information about practices or circumstances 
that can lead to personal injury or death, property 
damage, or economic loss. Attentions help you:

• identify a hazard

• avoid a hazard

• recognize the consequence

SHOCK HAZARD Labels may be located on or inside the equipment (e.g., 
drive or motor) to alert people that dangerous voltage may 
be present.

BURN HAZARD Labels may be located on or inside the equipment (e.g., 
drive or motor) to alert people that surfaces may be 
dangerous temperatures.
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Preface

Objectives Read this preface to familiarize yourself with the rest of this manual. 

• contents of this manual

• intended audience

• conventions used

• terminology

• installing PanelView terminals

• European Union Directive Compliance

• related publications

• technical support

Contents of Manual The following table gives an overview of this manual.

Chapter Title Purpose

1 Terminal Overview Describes features of the PanelView 
terminals.

2 Applying Power and Resetting 
Terminal

Describes how to apply power and reset 
the PanelView terminals.

3 Configuring the Terminal Shows how to configure the terminal 
using the Configuration Mode menu.

4 Using a Memory Card Tells how to copy applications to and 
from a memory card.

5 Running Applications Describes objects common to most 
applications.

6 Installing the PV300 Micro 
Terminal

Describes enclosure or panel mounting of 
the PanelView 300 Micro terminal.

7 Installing the PV300 Terminal Describes enclosure or panel mounting of 
the PanelView 300 terminal.

8 Installing the PV550 Terminal Describes enclosure or panel mounting of 
the PanelView 550 terminal.

9 Installing the PV600 Terminal Describes enclosure or panel mounting of 
the PanelView 600 terminal.

10 Installing the PV900/1000 
terminals

Describes enclosure or panel mounting of 
the PanelView 900/1000 terminal.

11 Installing the PV1400 Terminal Describes enclosure or panel mounting of 
the PanelView 1400 terminal.
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Intended Audience No special knowledge is required to understand this manual or 
operate the PanelView terminals. Before running an application, you 
must know the functions of all screens and screen objects. This 
information is available from the application designer.

Equipment installers must be familiar with standard panel installation 
techniques.

Conventions The manual uses these conventions:

•  for specific PanelView terminals, “PanelView” is replaced with 
the “PV” abbreviation.  For example: PV1000 refers to the 
PanelView 1000 terminal.

• PanelView terminal refers to any one of the PanelView 
terminals.

Terminology This manual contains some terms that may be unfamiliar. Use the 
glossary of this manual for assistance.

Installing PanelView 
Terminals

Each terminal is shipped with installation instructions and a panel 
cutout. Please follow these instructions when installing your 
PanelView terminal in a panel or enclosure.

European Union Directive 
Compliance

Refer to Appendix C for details on installing the PanelView terminals 
in industrial environments requiring compliance with European Union 
Directives.

12 Terminal Connections Describes connections for the Remote 
I/O, DH-485, DH+, RS-232, DF1, 
ControlNet,  DeviceNet and EtherNet/IP 
versions of the PanelView terminals.  
Also shows how to connect a computer or 
printer to terminals with an RS-232 serial 
port.

13 Troubleshooting and 

Maintenance

Provides assistance in identifying and 
correcting common operating problems. 
Also gives procedures for routine 
maintenance.

Chapter Title Purpose
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Related Publications Refer to the extensive online help for the PanelBuilder32 Software or 
the following publications if necessary.

 

For information relating to your controller, refer to the appropriate 
manual.

Technical Support If you have questions about the PanelView terminals or the 
PanelBuilder32 software, please refer to the online manuals or online 
help provided with the PanelBuilder32 installation CD. These 
publications are also available from the literature library at: 

www.rockwellautomation.com/literature

If you can’t find the answer, contact Rockwell Automation Technical 
support:

Rockwell Automation
Technical Support
6680 Beta Drive
Mayfield Village, Ohio 44143

Or call 1-440-646-7800, 1-440-646-5800 or fax 1-440-646-5801 for 
technical support between 8 AM and 8 PM Eastern Time, Monday 
through Friday.

Frequently Asked Questions
Documents on frequently asked questions are available at:

• www.rockwellautomation.com, select Support and then 
Knowledgebase.

Software and Firmware Upgrades
To receive software updates (software serial number required) and 
firmware upgrades for your PanelView terminal:

• locate on PanelBuilder32 installation CD.

• call Rockwell Software at 1-440-646-7700 or fax 1-440-646-7701

• access www.software.rockwell.com 

Publication Description

2711-GR003 PanelBuilder32 Software Getting Results Manual 

2711-QS003 PanelBuilder32 Quick Start Manual

2711-TD006 WinPFT File Transfer Utility

2711-6.3 PROFIBUS DP Communications for PanelView Terminals

2711-6.9 Modbus Communications for PanelView Terminals

1770-4.1 Programmable Controller Wiring and Grounding 
Guidelines

1770-6.2.2 Data Highway/Data Highway Plus/Data Highway-485 
Cable Installation Manual
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What’s New The PanelView 1000 terminals have new AC and DC Power 
specifications. See Chapter 2 for updated specifications.

Ethernet communications is now supported on the following 
PanelView terminals.

• PanelView 550

• PanelView 600

• PanelView 900 (not supported on the monochrome versions)

• PanelView 1000

• PanelView 1400

All of these terminals are available with an EtherNet/IP connector and 
RS-232 port for file transfers and/or printing.
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Chapter 1

Terminal Overview

Chapter Objectives This chapter gives an overview of the PanelView Operator Terminals.

• intended uses

• terminal types and features

• applications

• configuration mode

• terminal messages

• printing

• accessories and replacement parts

Intended Uses You can use the PanelView operator terminals for a wide variety of 
machine control and monitoring applications.

Terminal Types PanelView terminals are available in a variety of options.

• display size and type (monochrome, grayscale, color)

• operator input (touch screen or keypad)

• communication port (DH-485, RS-232, Remote I/O, DH+, 
ControlNet, DeviceNet, Ethernet, EtherNet/IP, DF1)

• RS-232 printer port support

In addition, some terminals are available with:

• AC or DC power (L1 at the end of a catalog number indicates a 
DC terminal, for example, 2711-B5A1L1, or -T9C1L1).

• Stainless steel bezel available on PanelView 550 keypad or 
keypad & touch terminals.

Contact your Allen-Bradley representative for availability.

ATTENTION Do not use a PanelView terminal for emergency 
stops or other controls critical to the safety of 
personnel or equipment. Use separate hardwired 
operator interface devices that do not depend on 
solid state electronics. See the inside front cover of 
this manual for guidelines.
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Color and Grayscale Terminals

Color terminals support a fixed palette of 32 standard EGA colors. 
Grayscale terminals support a fixed palette of 4 colors (shades of 
gray). All color in an application is defined when the application is 
created. Colors are not selectable at the terminal.

PanelView 300 Monochrome Terminals

The PanelView 300 terminal is only available with 24V dc input 
power.

PanelView 300 Micro Monochrome Terminals

The PanelView 300 Micro is available only with 24V dc input power 
and does not have a printer port.  The PV300 Micro contains a single 
RS-232 communication port which supports either DF1 or DH485 
communication protocols as specified in the table below.

Operator
Input

Communication Port
Printer Port
RS-232

Catalog
NumberDH-485 RS-232 

(DH-485)
DeviceNet RS-232 

(DF1)

Keypad x 2711-K3A2L1

x 2711-K3A5L1

x x 2711-K3A10L1 

x 2711-K3A17L1

Operator
Input

Communication Port Catalog
NumberDH-485 DF1

Keypad x 2711-M3A19L1

x 2711-M3A18L1
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PanelView 550 Monochrome Terminals

The Touch Screen version of the PanelView 550 terminal is available 
only with 24V dc power.  The L1 in the catalog number indicates DC 
power.

Operator
Input

Communication Port Printer 
Port
RS-232

Catalog
Number(1)RIO DH-485 RS-232 

(DH-485)
DH+ DeviceNet ControlNet RS-232 

(DF1)
Ethernet

Touch Screen 
and Keypad

x x 2711-B5A1
x 2711-B5A2
x x 2711-B5A3

x 2711-B5A5
x x 2711-B5A8

x x 2711-B5A9
x x 2711-B5A10

x x 2711-B5A15
x x 2711-B5A16

x x 2711-B5A20

Keypad

x x 2711-K5A1
x 2711-K5A2
x x 2711-K5A3

x 2711-K5A5
x x 2711-K5A8

x x 2711-K5A9
x x 2711-K5A10

x x 2711-K5A15
x x 2711-K5A16

x x 2711-K5A20

Touch
Screen
(24V dc only)

x x 2711-T5A1L1
x 2711-T5A2L1
x x 2711-T5A3L1

x 2711-T5A5L1
x x 2711-T5A8L1

x x 2711-T5A9L1
x x 2711-T5A10L1

x x 2711-T5A15L1
x x 2711-T5A16L1

x x 2711-T5A20L1

(1) Add L1 to the end of the catalog number for 24V dc power.
Add L2 to the end of a catalog number for stainless steel. Not available for the touch screen terminals.
Add L3 to the end of a catalog number for 24V dc power and stainless steel. Stainless steel is not available for the touch screen terminals.
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PanelView 600 Color Terminals

Operator
Input

Communication Port Printer 
Port
RS-232

Catalog
Number(1)RIO DH-485 RS-232 

(DH-485)
DH+ DeviceNet ControlNet RS-232 

(DF1)
Ethernet

Touch Screen 
and Keypad

x x 2711-B6C1

x 2711-B6C2

x x 2711-B6C3

x 2711-B6C5

x x 2711-B6C8

x x 2711-B6C9

x x 2711-B6C10

x x 2711-B6C15

x x 2711-B6C16

x x 2711-B6C20

Keypad

x x 2711-K6C1

x 2711-K6C2

x x 2711-K6C3

x 2711-K6C5

x x 2711-K6C8

x x 2711-K6C9

x x 2711-K6C10

x x 2711-K6C15

x x 2711-K6C16

x x 2711-K6C20

Touch
Screen
(24V dc only)

x x 2711-T6C1L1

x 2711-T6C2L1

x x 2711-T6C3L1

x 2711-T6C5L1

x x 2711-T6C8L1

x x 2711-T6C9L1

x x 2711-T6C10L1

x x 2711-T6C15L1

x x 2711-T6C16L1

x x 2711-T6C20L1

(1) Add L1 to the end of the catalog number for 24V dc power.
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PanelView 900 Monochrome Terminals

These terminals are no longer available for purchase.

Operator
Input

Communication Port
Printer Port
RS-232

Catalog
Number(1)RIO DH-485 RS-232

(DH-485)
DH+ DeviceNet ControlNet RS-232 

(DF1)

Touch 
Screen

x x 2711-T9A1

x 2711-T9A2

x x 2711-T9A3

x 2711-T9A5

x x 2711-T9A8

x x 2711-T9A9

x x 2711-T9A10

x x 2711-T9A15

x x 2711-T9A16

Keypad

x x 2711-K9A1

x 2711-K9A2

x x 2711-K9A3

x 2711-K9A5

x x 2711-K9A8

x x 2711-K9A9

x x 2711-K9A10

x x 2711-K9A15

x x 2711-K9A16

(1) Add L1 to the end of the catalog number for 24V dc power.
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PanelView 900 Color Terminals

These terminals are no longer available for purchase.

Operator
Input

Communication Port
Printer 
Port
RS-232

Catalog
Number(1)RIO DH-485 RS-232

(DH-485)

DH+ DeviceNet ControlNet RS-232 
(DF1)

Ethernet

Touch 
Screen

x x 2711-T9C1

x x 2711-T9C3

x x 2711-T9C8

x x 2711-T9C9

x x 2711-T9C10

x x 2711-T9C15

x x 2711-T9C16

x x 2711-T9C20

Keypad

x x 2711-K9C1

x x 2711-K9C3

x x 2711-K9C8

x x 2711-K9C9

x x 2711-K9C10

x x 2711-K9C15

x x 2711-K9C16

x x 2711-K9C20

(1) Add L1 to the end of the catalog number for 24V dc power.
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PanelView 1000 Color Terminals

Operator
Input

Communication Port
Printer Port
RS-232

Catalog
Number(1)RIO DH-485 RS-232 

(DH-485)
DH+ DeviceNet ControlNet RS-232 

(DF1)
Ethernet

Touch 
Screen

x x 2711-T10C1

x x 2711-T10C3

x x 2711-T10C8

x x 2711-T10C9

x x 2711-T10C10

x x 2711-T10C15

x x 2711-T10C16

x x 2711-T10C20

Keypad

x x 2711-K10C1

x x 2711-K10C3

x x 2711-K10C8

x x 2711-K10C9

x x 2711-K10C10

x x 2711-K10C15

x x 2711-K10C16

x x 2711-K10C20

(1) Add L1 to the end of the catalog number for 24V dc power.
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PanelView 1000 Grayscale Terminals

Operator
Input

Communication Port
Printer Port
RS-232

Catalog
Number(1)RIO DH-485 RS-232 

(DH-485)
DH+ DeviceNet ControlNet RS-232 

(DF1)
Ethernet

Touch 
Screen

x x 2711-T10G1

x x 2711-T10G3

x x 2711-T10G8

x x 2711-T10G9

x x 2711-T10G10

x x 2711-T10G15

x x 2711-T10G16

x x 2711-T10G20

Keypad

x x 2711-K10G1

x x 2711-K10G3

x x 2711-K10G8

x x 2711-K10G9

x x 2711-K10G10

x x 2711-K10G15

x x 2711-K10G16

x x 2711-K10G20

(1) Add L1 to the end of the catalog number for 24V dc power.
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PanelView 1400 Color Terminals

PanelView 1400 terminals will not be available after September 2005. 
Contact your local Rockwell Automation sales office or authorized 
distributor for suitable substitutes.

Operator
Input

Communication Port Printer 
Port
RS-232

Catalog
Number RIO DH-485 RS-232 

(DH-485)
DH+ DeviceNet ControlNet RS-232 

(DF1)
Ethernet

Touch 
Screen

x x 2711-T14C1

x x 2711-T14C3

x x 2711-T14C8

x x 2711-T14C9

x x 2711-T14C10

x x 2711-T14C15

x x 2711-T14C16

x 2711-T14C20

Keypad

x x x 2711-K14C1

x x 2711-K14C3

x x 2711-K14C8

x x 2711-K14C9

x x 2711-K14C10

x x 2711-K14C15

x x 2711-K14C16

x x 2711-K14C20
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PanelView 300 Micro 
Features

This section defines features of the PanelView 300 Micro keypad 
terminal. 

PanelView 300 Micro Features (Front)

PanelView 300 Micro Features (Back)

2

4

1 3

2

# Feature Description

1 Function Keys 
(F1 - F4)

Use the function keys to initiate functions on the terminal display. 

2 Cursor Keys Use the cursor keys (left, right, up, down) as programmed function keys in addition to the F1 - F4 function 
keys or to move the cursor in displayed lists, to select a numeric entry object, to enter configuration mode, or 
to enter/modify numeric and ascii data.

3 Stores an entered value.

4 Keypad 
Terminal Display

Liquid crystal display with integral backlight.  Displays application text, controls, graphics.  

1

2

3
4

# Feature Description

1 Power Connection 
Terminals

Connects to a 24V dc (11-30 V dc) external power source.

2 DF1 or DH-485 (RS232) 
Communication Port

Connects to an SLC, PLC, or MicroLogix controller using an RS-232 connection.  Also used for 
downloading applications directly from a computer.

3 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

4 Nameplate Label Provides product information.
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PanelView 300 Features This section defines features of the PanelView 300 keypad terminal. 

PanelView 300 Features (Front)

 

The following illustration shows the dimensions for the OEM label:

1

2
3

4

5

# Feature Description

1 Function Keys 
(F1 - F8)

Use the function keys to initiate functions on the terminal display.  These keys may have 
custom legends.

2 Cursor Keys Use the up or down cursor keys to move the cursor up or down in a list or to 
increment/decrement values. Use the left or right cursor keys to select an object with an 
indicator bar, or to enter configuration mode.

3 Numeric Entry Keys 0-9 Enters numeric values.
.    Enters a decimal point.
- Enters a negative value.
← Clears entered digits or cancels the scratchpad.
↵ Stores an entered value.

4 Keypad 
Terminal Display

Initiate the function of a displayed object, such as an ON or OFF push button, by pressing 
the corresponding function key (F1 - F8).

5 OEM Label Option (Series B and Later) Contact Rockwell Automation or your authorized distributor for custom label information
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PanelView 300 Features (Back)

 

DH-485 without RS-232 Port

10 12

1

2

3 4

7, 8, 9, 10, 11, 12

DeviceNet with additional RS-232 Port

6

5

8 7

RS-232 (DH-485 or DF1) without additional RS-232 Port

9 or 11

# Feature Description

1 Nameplate Label Provides product information.

2 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

3 COMM LED (Green) Indicates when communications is occurring.

4 FAULT LED (Red) Indicates firmware or hardware faults.

5 Memory Card Slot Accepts a memory card which stores applications.

6 Power Connection Terminals Connects to an external 24V dc power source (18-32V dc).

7 DH-485 Communication Port Connects to an SLC or MicroLogix controller, DH-485 network, or Wallmount Power 
Supply (Cat. No. 1747-NP1).

8 DH-485 
Programming Connector

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC) for 
transferring applications.  Also connects to an SLC programmer, such as the 
Hand-Held Terminal (Cat. No. 1747-PT1).

9 RS-232 (DH-485) Communication Port Connects to the Channel 0 port of an SLC 5/03, 5/04 or 5/05 controller for 
point-to-point DH-485 communications. Connects to a MicroLogix controller through 
an AIC+ Link Coupler. Also connects to the RS-232 serial port of a computer for 
transferring applications.

10 DeviceNet Connector Connects to a DeviceNet network.

11 RS-232 (DF1) 
Communication Port

Connects to a PLC, SLC or MicroLogix controller with a DF1 port. This port also 
connects to the RS-232 port of a computer.

12 RS-232 Printer/
File Transfer Port

Connects to a printer (K3A10L1 version only).  

On a DeviceNet terminal, this port also connects to the RS-232 port of a computer for 
transferring applications.
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PanelView 550 Features This section defines features of the PanelView 550 terminals.

PanelView 550 Features (Front)

1 2

34

Keypad Terminal

Cell 16

Cell 128

Cell 1

Cell 113

Keypad & Touch Screen Terminal

5
6

Cell 16

Cell 128

Cell 1

Cell 113

Touch Screen Terminal

6
5

# Feature Description

1 Function Keys  (F1 - F10) On keypad terminals, use the function keys to initiate functions on the terminal 
display.  These keys may have custom legends.

On keypad & touch screen terminals, you can initiate functions using the function 
keys and/or touch screen objects.

2 Cursor Keys Use the cursor keys to move the cursor in displayed lists, to select a numeric entry 
object, or to enter configuration mode.

3 Numeric Entry Keys 0-9 Enters numeric values.
. Enters a decimal point.
- Enters a negative value.
← Clears entered digits or cancels the scratchpad.
↵ Stores an entered value.

4 Keypad  Terminal Display On keypad terminals, initiate the function of a displayed object, such as an ON or 
OFF push button, by pressing a function key (F1 - F10).

5 Touch Screen  Terminal Display On touch screen or keypad & touch screen terminals, initiate the function of a 
displayed object, such as an ON or OFF push button, by touching the screen object. 
Each interactive screen object occupies one or more of 128 cells.

On keypad & touch screen terminals, you can initiate functions using the function 
keys and/or touch screen objects.

6 Touch Cells (Touch Screen terminal) The 128 touch cells (16 columns x  8 rows) let you initiate functions by touching 
the screen.  Interactive screen objects are aligned with touch cells when the 
application is created.
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PanelView 550 Keypad or Keypad & Touch Screen Terminals (Back)

DH-485 without additional RS-232 Port

1913, 14, 15, 16, 17, or 18

4

5

6

7

1011

1

2

3

19 11 10

12

DH-485 with additional RS-232 Port

RS-232 (DH-485)

1219

AC connector shown,
DC connector looks different

8
9

RS-232 (DH-485) 

Backlight lamp behind access cover

with additional RS-232 Port

Remote I/O, DF1, DH+, DeviceNet, ControlNet, Ethernet,
with additional RS-232 Port

without additional RS-232 Port

(Series G and earlier)
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# Feature Description

1 Power Connection Terminals Connects to external power source.

2 Nameplate Label Provides product information.

3 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

4 COMM LED (Green) Indicates when communications is occurring.

5 FAULT LED (Red) Indicates firmware or hardware faults.

6 Memory Card Slot Accepts a memory card which stores applications.

7 Access Cover Provides access to the replaceable backlight lamp.

8 Backlight Lamp Light source for the display backlight. Light transmits through a fiber-optic bundle to 
the back of the LCD display.(1)

9 Spare Bulb Holder Stores a spare backlight lamp.(1)

10 DH-485 Communication Port Connects to an SLC or MicroLogix controller, DH-485 network, or Wallmount Power 
Supply (Cat. No. 1747-NP1).

11 DH-485 
Programming Connector

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC) for 
transferring applications.  Also connects to an SLC programmer, such as the 
Hand-Held Terminal (Cat. No. 1747-PT1).

12 RS-232 (DH-485) Communication Port Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 controller for 
point-to-point DH-485 communications. Connects to a MicroLogix controller through 
an AIC+ Link Coupler. Also connects to the RS-232 serial port of a computer for 
transferring applications.

13 Remote I/O Port Connects to a scanner or sub-scanner on a Remote I/O network.

14 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ControlLogix controller on a DH+ link.

15 DeviceNet Connector Connects to a DeviceNet network.

16 ControlNet Connector Connects to a ControlLogix controller (with 1756-CNB module) or PLC-5 on a 
ControlNet network.

17 RS-232 (DF1)
Communication Port

Connects to a PLC, SLC  or MicroLogix controller with a DF1 port.

18 Ethernet Connector Connects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, MicroLogix, FlexLogix 
or CompactLogix (with appropriate bridge module) on an EtherNet/IP network.

19 RS-232 Printer/
File Transfer Port

Connects to a printer.  

On Remote I/O, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet terminals, this port 
also connects to the RS-232 port of a computer for transferring applications.

The RS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to connect a 
printer but not for file transfers.

(1)  Series H and later PanelView 550 Keypad and Keypad Touch Terminals have an integrated LED backlight. This backlight is non-replaceable.
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PanelView 550 Touch Screen Terminal Features (Back)

DH-485 without additional RS-232 Port

4

5

6

7

1

2

3

11

DH-485 with RS-232 Port

12

RS-232 (DH-485) with additional RS-232 Port

1011

RS-232 (DH-485) without additional RS-232 Port

10 19

1912

13, 14, 15, 16, 17, or 1819

89

Backlight lamp behind access cover

9

Remote I/O, DF1, DH+, DeviceNet, ControlNet, Ethernet,
with RS-232 Port

(Series A only)
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# Feature Description

1 Power Connection Terminals Connects to external DC power source.

2 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

3 FAULT LED (Red) Indicates firmware or hardware faults.

4 COMM LED (Green) Indicates when communications is occurring.

5 Nameplate Label Provides product information.

6 Memory Card Slot Accepts a memory card which stores applications.

7 Reset Button Resets the terminal.

8 Access Cover Provides access to the replaceable backlight lamp.(1)

9 Backlight Lamp Light source for the display backlight. (1)

10 DH-485 Communication Port Connects to an SLC or MicroLogix controller, DH-485 network, or Wallmount Power 
Supply (Cat. No. 1747-NP1).

11 DH-485 
Programming Connector

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC) for 
transferring applications.  Also connects to an SLC programmer, such as the 
Hand-Held Terminal (Cat. No. 1747-PT1).

12 RS-232 (DH-485) Communication Port Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 for point-to-point 
DH-485 communications. Connects to a MicroLogix controller through an AIC+ Link 
Coupler. Also connects to the RS-232 serial port of a computer for transferring 
applications.

13 Remote I/O Port Connects to a scanner or sub-scanner on a Remote I/O network.

14 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ControlLogix controller on a DH+ link.

15 DeviceNet Connector Connects to a DeviceNet network.

16 ControlNet Connector Connects to a ControlLogix controller (with 1756-CNB module) or PLC-5 on a 
ControlNet network.

17 RS-232 (DF1) 
Communication Port

Connects to a PLC, SLC or MicroLogix controller with a DF1 port.

18 Ethernet Connector Connects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, MicroLogix, FlexLogix 
or CompactLogix (with appropriate bridge module) on an EtherNet/IP network.

19 RS-232 Printer/
File Transfer Port

Connects to a printer.  

On Remote I/O, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet terminals, this port 
also connects to the RS-232 port of a computer for transferring applications.

The RS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to connect a 
printer but not for file transfers.

(1)  Series B and later PanelView 550 Touch Terminals have an integrated LED backlight. This backlight is non-replaceable.
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PanelView 600 Features This section defines features of the PanelView 600 terminals.

PanelView 600 Features (Front)

Keypad Terminal

1 2

3

4

Keypad & Touch Screen Terminal

Cell 16

Cell 128

Cell 1

5

6

Cell 113

Cell 16

Cell 128

Cell 1

5

6

Cell 113

Touch Screen Terminal

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1289 of 3168



Publication 2711-UM014E-EN-P

Terminal Overview        1-19

# Feature Description

1 Function Keys (F1 - F10) Use the function keys on keypad terminals to initiate functions on the terminal 
display.  These keys may have custom legends.

On the keypad & touch screen terminals, you can initiate functions using the 
function keys and/or touch screen objects.

2 Cursor Keys Use the cursor keys to move the cursor in displayed lists, to select a numeric entry 
object, or to enter configuration mode.

3 Numeric Entry Keys 0-9 Enters numeric values.
. Enters a decimal point.
- Enters a negative value.
← Clears entered digits or cancels the scratchpad.
↵ Stores an entered value.

4 Keypad Terminal Display On keypad terminals, initiate the function of a displayed object, such as an ON or 
OFF push button, by pressing a function key (F1 - F10).

5 Touch Screen 
Terminal Display

On keypad & touch screen terminals, initiate the function of a displayed object, 
such as an ON or OFF push button, by touching the screen object. Each interactive 
screen object occupies one or more of 128 cells.

On touch screen & keypad terminals, you can initiate functions, using the function 
keys and/or touch screen objects.

6 Touch Cells
(Touch Screen terminal)

The 128 touch cells (16 columns x  8 rows) let you initiate functions by touching 
the screen.  Interactive screen objects are aligned with touch cells when the 
application is created.
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PanelView 600 Keypad or Keypad & Touch Screen Terminal (Back)

 

DH-485 without additional RS-232 Port

DH-485 with additional RS-232 Port

RS-232 (DH-485) 

RS-232 (DH-485) with additional RS-232 Port

10, 11, 12, 13, 14, or 15 16

7 8

8716

9 16 9

Remote I/O, DF1, DH+, DeviceNet, ControlNet,
or Ethernet with additional RS-232 Port

56

1

2

3

4

7, 8, 9, 10
    11, 12, 13, 14, 15, 16

without additional RS-232 Port
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# Feature Description

1 Power Connection Terminals Connects to external power source.

2 Nameplate Label Provides product information.

3 Memory Card Slot Accepts a memory card which stores applications.

4 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

5 FAULT LED (Red) Indicates firmware or hardware faults.

6 COMM LED (Green) Indicates when communications is occurring.

7 DH-485 Communication Port Connects to an SLC or MicroLogix controller, DH-485 network, or Wallmount Power 
Supply (Cat. No. 1747-NP1).

8 DH-485 
Programming Connector

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC) for 
transferring applications.  Also connects to an SLC programmer, such as the 
Hand-Held Terminal (Cat. No. 1747-PT1).

9 RS-232 (DH-485) Communication Port Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 for point-to-point 
DH-485 communications. Connects to a MicroLogix controller through an AIC+ Link 
Coupler. Also connects to the RS-232 serial port of a computer for transferring 
applications.

10 Remote I/O Port Connects to a scanner or sub-scanner on a Remote I/O network.

11 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ControlLogix controller on a DH+ link.

12 DeviceNet Connector Connects to a DeviceNet network.

13 ControlNet Connector Connects to a ControlLogix controller (with 1756-CNB module) or PLC-5 on a 
ControlNet network.

14 (RS-232) DF1 
Communication Port

Connects to a PLC, SLC or MicroLogix controller with a DF1 port.

15 Ethernet Connector Connects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, MicroLogix, FlexLogix 
or CompactLogix (with appropriate bridge module) on an EtherNet/IP network.

16 RS-232 Printer/
File Transfer Port

Connects to a printer.  

On Remote I/O, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet terminals, this port 
also connects to the RS-232 port of a computer for transferring applications.

The RS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to connect a 
printer but not for file transfers.
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PanelView 600 Touch-Screen Terminal Features (Back)

DH-485 without additional RS-232 Port

DH-485 with additonal RS-232 Port

RS-232 (DH-485)
RS-232 (DH-485) with additional RS-232 Port

8 9

9817

10 17 10

Remote I/O, DF1, DH+, DeviceNet, ControlNet,
or Ethernet with additional RS-232 Port

17
11, 12, 13, 14, 15, or 16

1

2

3

4

5

6
8, 9, 10, 11

   12, 13, 14, 15, 16, 17 7

without additional RS-232 Port
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# Feature Description

1 Power Connection Terminals Connects to external power source.

2 Nameplate Label Provides product information.

3 Fault LED (Red) Indicates firmware or hardware faults.

4 COMM LED (Green) Indicates when communications is occurring.

5 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

6 Reset Button Resets the terminal.

7 Memory Card Slot Accepts a memory card which stores applications.

8 DH-485 Communications Port Connects to an SLC or MicroLogix controller, DH-485 network, or Wallmount Power 
Supply (Cat. No. 1747-NP1).

9 DH-485 
Programming Connector

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC) for 
transferring applications.  Also connects to an SLC programmer, such as the 
Hand-Held Terminal (Cat. No. 1747-PT1).

10 RS-232 (DH-485)
Communication Port

Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 for point-to-point 
DH-485 communications. Connects to a MicroLogix controller through an AIC+ Link 
Coupler. Also connects to the RS-232 serial port of a computer for transferring 
applications.

11 Remote I/O Port Connects to a scanner or sub-scanner on a Remote I/O network.

12 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ControlLogix controller on a DH+ link.

13 DeviceNet Connector Connects to a DeviceNet network.

14 ControlNet Connector Connects to a ControlLogix controller (with 1756-CNB module) or PLC-5 on a 
ControlNet network.

15 RS-232 (DF1)
Communication Port

Connects to a PLC, SLC or MicroLogix controller with a DF1 port.

16 Ethernet Connector Connects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, MicroLogix, FlexLogix 
or CompactLogix (with appropriate bridge module) on an EtherNet/IP network.

17 RS-232 Printer/
File Transfer Port

Connects to a printer.  

On Remote I/O, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet terminals, this port 
also connects to the RS-232 port of a computer for transferring applications.

The RS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to connect a 
printer but not for file transfers.
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PanelView 900(1)/1000 
Features

This section defines features of the PanelView 900 and 1000 terminals.

PanelView 900/1000 Terminal Features (Front)

(1) PanelView 900 terminals are no longer available. Conatct your local sales office or authorized Rockwell Distributor for suitable substitutes.

3

4

1

2

Keypad Terminal

Cell 24

Cell 384

5

6

Touch Screen Terminal

Cell 1

Cell 361
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# Feature Description

1 Function Keys (F1 - F16) Use the function keys on keypad terminals to initiate functions on the terminal 
display.  These keys may have custom legends.

2 Cursor Keys Use the cursor keys to move the cursor in displayed lists, to select a numeric entry 
object or to enter configuration mode.

3 Numeric Entry Keys 0-9 Enters numeric values.
. Enters a decimal point.
- Enters a negative value.
← Clears entered digits or cancels the scratchpad.
↵ Stores an entered value.

4 Keypad Terminal Display On keypad terminals, initiate the function of a displayed object, such as an ON or 
OFF push button, by pressing a function key (F1 - F16).

5 Touch Screen 
Terminal Display

On touch screen terminals, initiate the function of a displayed object, such as an 
ON or OFF push button, by touching the screen object. Each interactive screen 
object occupies one or more of 384 cells.

6 Touch Cells
(Touch Screen terminal)

The 384 touch cells (24 columns x  16 rows) let you initiate functions by touching 
the screen.  Interactive screen objects are aligned with touch cells when the 
application is created.
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PanelView 900/1000 Terminal Features (Back)

1017

10

9817

98

1711, 12, 13, 14, 15, or 16

Remote I/O, DF1, DH+, DeviceNet, Ethernet,

DH-485 Version without additional RS-232 Port

DH-485 with additional RS-232 Port

RS-232 (DH-485) with additional RS-232 Port

1

2

3

4

5

6

7
  8, 9, 10

11, 12, 13, 14, 15, 16, 17

5

6

7

1

2

3

4

8, 9, 10
11, 12, 13, 14, 15, 16, 17

Keypad Terminal
Back View

Back View
Touch Screen Terminal

RS-232 (DH-485) without additional RS-232 Port

or ControlNet with additional RS-232 Port
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# Feature Description

1 Power Connection Terminals Connects to external power source.

2 Nameplate Label Provides product information.

3 Reset Button Resets the terminal.

4 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

5 Memory Card Slot Accepts a memory card which stores applications.

6 FAULT LED (Red) Indicates firmware or hardware faults.

7 COMM LED (Green) Indicates when communications is occurring.

8 DH-485 Communication Port Connects to an SLC or MicroLogix controller, DH-485 network, or Wallmount Power 
Supply (Cat. No. 1747-NP1).

9 DH-485 
Programming Connector

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC) for 
transferring applications.  Also connects to an SLC programmer, such as the 
Hand-Held Terminal (Cat. No. 1747-PT1).

10 RS-232 (DH-485) Communication Port Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 for point-to-point 
DH-485 communications. Connects to a MicroLogix controller through an AIC+ Link 
Coupler. Also connects to the RS-232 serial port of a computer for transferring 
applications.

11 Remote I/O Port Connects to a scanner or sub-scanner on a Remote I/O network.

12 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ControlLogix controller on a DH+ link.

13 DeviceNet Connector Connects to a DeviceNet network.

14 ControlNet Connector Connects to a ControlLogix controller (with 1756-CNB module) or PLC-5 on a 
ControlNet network.

15 RS-232 (DF1) 
Communication Port

Connects to a PLC, SLC or MicroLogix controller with a DF1 port.

16 Ethernet Connector Connects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, MicroLogix, FlexLogix 
or CompactLogix (with appropriate bridge module) on an EtherNet/IP network.

17 RS-232 Printer/
File Transfer Port

Connects to a printer. 

On Remote I/O, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet terminals, this port 
also connects to the RS-232 port of a computer for transferring applications.

The RS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to connect a 
printer but not for file transfers.
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PanelView 1400 Features This section defines features of the PanelView 1400 terminals.

PanelView 1400 terminals will not be available after September 2005. 
Contact your local Rockwell Automation sales office or authorized 
distributor for suitable substitutes.

PanelView 1400 Terminal Features (Front)

Keypad Terminal

1 2

34

Touch Screen Terminal

Cell 24

Cell 384

Cell 1

Cell 361

5

6
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# Feature Description

1 Function Keys (F1 - F21) Use the function keys on keypad terminals to initiate functions on the terminal 
display.  These keys may have custom legends.

2 Cursor Keys Use the cursor keys to move the cursor in displayed lists, to select a numeric entry 
object, or to enter configuration mode.

3 Numeric Entry Keys 0-9 Enters numeric values.
. Enters a decimal point.
- Enters a negative value.
← Clears entered digits or cancels the scratchpad.
↵ Stores an entered value.

4 Keypad Terminal Display On keypad terminals, initiate the function of a displayed object, such as an ON or 
OFF push button, by pressing a function key (F1 - F21).

5 Touch Screen 
Terminal Display

On touch screen terminals, initiate the function of a displayed object, such as an 
ON or OFF push button, by touching the screen object. Each interactive screen 
object occupies one or more of 384 cells.

6 Touch Cells
(Touch Screen terminal)

The 384 touch cells (24 columns x  16 rows) let you initiate functions by touching 
the screen.  Interactive screen objects are aligned with touch cells when the 
application is created.
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PanelView 1400 Terminal Features (Back and Sides)

1

2

3456

7, 8, 9
   10, 11, 12 

17

18

19

20

16

10, 11, 12, 13, 14, or 15

7

8

16

9

16

21

Right Side

Left Side

DH-485 with additional RS-232 Port

RS-232 (DH-485) with additional RS-232 Port

Remote I/O, DF1, DH+, DeviceNet, ControlNet,
or Ethernet with additional RS-232 Port

13, 14, 15, 16 
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# Feature Description
1 Brightness Control Adjusts the brightness of the color display.
2 Contrast Control Adjusts the contrast of the color display.
3 Nameplate Label Provides product information.
4 FAULT LED (Red) Indicates firmware or hardware faults.
5 COMM LED (Green) Indicates when communications is occurring.
6 Power Connection Terminals Connects to external power source.
7 DH-485 Communication Port Connects to an SLC or MicroLogix controller, DH-485 network, or Wallmount Power 

Supply (Cat. No. 1747-NP1).
8 DH-485 

Programming Connector
Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC) for 
transferring applications.  Also connects to an SLC programmer, such as the 
Hand-Held Terminal (Cat. No. 1747-PT1).

9 RS-232 (DH-485) Communication Port Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 for point-to-point 
DH-485 communications. Connects to a MicroLogix controller through an AIC+ Link 
Coupler. Also connects to the RS-232 serial port of a computer for transferring 
applications.

10 Remote I/O Port Connects to a scanner or sub-scanner on a Remote I/O network.
11 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ControlLogix controller on a DH+ link.
12 DeviceNet Connector Connects to a DeviceNet network.
13 ControlNet Connector Connects to a ControlLogix controller (with 1756-CNB module) or PLC-5 on a 

ControlNet network.
14 RS-232 (DF1) 

Communication Port
Connects to a PLC, SLC or MicroLogix controller with a DF1 port.

15 Ethernet Connector Connects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, MicroLogix, FlexLogix 
or CompactLogix (with appropriate bridge module) on an EtherNet/IP network.

16 RS-232 Printer/
File Transfer Port

Connects to a printer. On Remote I/O, DH+, DF1, DeviceNet, EtherNet/IP, or 
ControlNet terminals, this port also connects to the RS-232 port of a computer for 
transferring applications.

The RS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to connect a 
printer but not for file transfers.

17 Memory Card Eject Button Ejects memory card from slot.
18 Memory Card Slot Accepts a memory card which stores applications.
19 Sealing Gasket Seals the front of the terminal to an enclosure or panel.
20 Reset Button Resets the terminal.
21 CRT Board Adjustments See the warning below.

ATTENTION Only qualified service technicians should access the 
CRT board adjustments.  Failure to follow this 
caution could result in electrical shock, a misadjusted 
monitor, or a damaged monitor.
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Applications PanelView terminals operate with custom designed applications. The 
first time you power on the terminal, (no application file loaded), the 
terminal displays the Configuration Mode menu. Chapter 3 describes 
the terminal functions you can configure from this menu.

If an application is loaded, the terminal displays the application’s 
start-up screen.

How the terminal operates depends on the application and the type of 
terminal (touch screen or keypad).

TIP Remote I/O terminals provide an out-of-box 
application for setting Remote I/O communication 
parameters.

TIP The application designer is responsible for 
documenting the operation of the application and 
selecting a startup screen.
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Touch Screen Operation

Applications for touch screen terminals are controlled by touching 
screen objects.

Keypad Operation

Applications for keypad terminals are controlled by pressing function 
keys that correspond to screen objects. Data is entered manually using 
the numeric entry keys.

A function key legend kit is available for each terminal (except the 
300 Micro) to create custom labels for the function keys.  See the 
accessories at the end of this chapter.

ATTENTION Do not press multiple touch screen objects or 
multiple function keys at the same time. This may 
result in unintended operation.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1304 of 3168



Publication 2711-UM014E-EN-P

1-34        Terminal Overview

Configuration Mode Menu You can configure terminal functions from the Configuration Mode 
menu including:

• select a language

• upload/download applications with a memory card

• set or display serial communication parameters

• select preset values

• obtain terminal and application information

• adjust screen parameters

• set time and date

• set printer parameters (for terminals with an RS-232 printer port)

• return to run mode

Chapter 3 describes how to enter configuration mode and operations 
you can perform using the Configuration Mode menu.

Terminal Messages Terminal messages display:

• status of an operation

• minor faults, errors, or numeric entry mistakes

• operator prompts

Appendix B describes terminal messages and provides a list of 
recommended actions.

Printing PanelView terminals equipped with an RS-232 printer port can print:

• triggered messages in a message display

• triggered states of a multistate indicator

• alarm messages

• alarm list

Print attributes for objects are defined in the application.

Any printer that supports the IBM enhanced character set can be 
connected to the RS-232 printer port of a PanelView terminal.
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Alarm List PanelView terminals support an Alarm List queue to store information 
on triggered alarms. The Alarm List stores a maximum of 100 alarms 
or as many as the terminal can hold in nonvolatile RAM. The number 
of alarms stored in the list is configured using the PanelBuilder32 
software. 

The Alarm List stores the following data for each alarm:

• acknowledge indicator

• alarm date and time

• acknowledge date and time

• alarm trigger value

• alarm text including variables

The Alarm List is cleared:

• when an application is downloaded to the terminal

• when the terminal is reset or power is cycled

The Alarm List object may appear on the Alarm Banner or other 
application screens.  The data that displays in the Alarm List is 
configured using the PanelBuilder32 Software.

Accessories Software

Function Key Legend Kits

Catalog No. 300M 300 550 600 900 1000 1400 Description

2711-ND3 x x x x x x x Windows software required for creating 
PanelView applications on a personal computer.

Catalog No. 300 550 600 900 1000 1400 Description

2711-NF1 x 5 legend inserts with key labels F1-F10 on one side. Use blank side to create 
custom labels.

2711-NF2A x 1 legend insert for PV900 keypad (monochrome) terminal with key labels 
F1-F16 on one side. Use blank side to create custom labels. 

2711-NF2C x 1 legend insert for PV900 keypad (color) terminal with key labels F1-F16 on 
one side. Use blank side to create custom labels. 

2711-NF4 x 1 legend insert with key labels F1-F10 on one side. Use blank side to create 
custom labels.

2711-NF5 x 2 legend inserts. One has key labels F1-F16; the other has key labels F17-F21. 
Use blank sides to create custom labels.

2711-NF6 x 1 legend insert with key labels F1-F16. Use blank side to create custom labels.

2711-NF7 x 2 legend inserts with key labels F1-F4 and F5-F8. Use blank side to create 
custom labels.
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Memory Cards and Retainer 

Antiglare Overlay

Self-adhesive filters minimize the reflection of terminal displays.

DH-485 Operating and Programming Cables

Catalog No. 300 550 600 900 1000 1400 Description

2711-NM11(1) x x x x x x 256K memory card for storing applications.

2711-NM13 x x x x x x 2M flash memory card for storing applications.

2711-NM14 x x x x x x 4M flash memory card for storing applications.

2711-NM15 x x x x x x 10M flash memory card for storing applications.

2711-NM216(1) x x x x x x 16M flash ATA card for storing applications and font files.

2711-NM232 x x x x x x 32M flash ATA card for storing applications and font files.

2711-NMCC x x x x Secures memory card in the PanelView 500/600 keypad or the PanelView 
900/1000 keypad and touch screen. Prevents electrostatic discharge.

2711-NMCD x Secures memory card in 550 touch screen terminal and prevents electrostatic 
discharge.

2711-NMCE x x Secures memory card in PanelView 300 keypad and 600 touch screen 
terminals and prevents electrostatic discharge.

(1) Contact Rockwell Automation for availability.

Catalog No. 300M 300 550 600 900 1000 1400

2711-NV4 (Keypad) x

2711-NV4T (Touch Screen Terminals) x x

2711-NV3K (Keypad) x

2711-NV3T (Touch Screen Terminals) x

2711-NV5 (Keypad) x

2711-NV7K (Keypad Terminals) x

2711-NV7T (Touch Screen Terminals) x

2711-NV6K (Keypad Terminals) x

2711-NV6T (Touch Screen Terminals) x

2711-NV8 (Keypad Terminals) x

Catalog No. Description

1747-PIC Personal Computer Interface Converter converts RS-232 signals to/from RS-485 signals.  Use to transfer applications 
between a DH-485 terminal and a computer.

1747-C10 1.83 meter (6 foot) cable connects a DH-485 terminal to an SLC or DH-485 network.

1747-C11 0.30 meter (1 foot) cable connects a DH-485 terminal to an SLC or DH-485 network.

1747-C20 6.1 meter (20 foot) cable connects a DH-485 terminal to an SLC or DH-485 network.

1747-CP3 45 cm (17.7 inch) cable connects an RS-232 terminal to an AIC+ (Port1) through a null modem adapter.

1761-CBL-AP00 45 cm (17.7 inch) cable connects an RS-232 terminal to an AIC+ (Port2) through a null modem adapter.
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PanelView File Transfer Utility 

Power Supply and Link Couplers

The following items are available for all PanelView terminals.

1761-CBL-AC00 3 meter (9.8 foot) cable connects an RS-232 terminal to an AIC+ (Port1) through a null modem adapter.

1761-CBL-AS03 3 meter (9.8 foot) cable connects a DH-485 terminal to an AIC+ (Port3).

1761-CBL-AS09 9.9 meter (29.5 foot) cable connects a DH-485 terminal to an AIC+ (Port3).

1761-CBL-AM00 45 cm (17.7 inch) cable with 2 mini DIN, right angle connectors.

1761-CBL-HM02 2 meter (6.5 foot) cable with 2 mini DIN, right angle connectors.

2711-CBL-HM05 5 meter runtime cable with 2 mini DIN, right angle connectors.

2711-CBL-HM10 10 meter runtime cable with 2 mini DIN, right angle connectors. 

1761-CBL-PM00 45 cm (17.7 inch) cable connects an RS-232 terminal to an AIC+ (Port2) through a null modem adapter.

1761-CBL-PM02 2 meter (6.5 foot) cable connects an RS-232 terminal to an AIC+ (Port2) through a null modem adapter.

2711-CBL-PM05 5 meter programming cable with a D-shell and mini DIN connector.  

2711-CBL-PM10 10 meter programming cable with a D-shell and mini DIN connector.  

Catalog No. Description

Catalog No. Description

2711-ND7 Transfers .PVA files between a PanelView terminal and a computer running 
Windows. 

Catalog No. Description

1747-NP1 Wallmount Power supply provides power for DH-485 communications when 
an SLC or network is not connected.

1747-AIC AIC Link Coupler links devices on a DH-485 network.

1761-NET-AIC AIC+ Advanced Interface Converter links devices on a DH-485 network 
including MicroLogix.

1761-NET-DNI DeviceNet Interface links DF1 PanelViews on a DeviceNet network.

1761-NET-ENI Ethernet Interface links DF1 or Ethernet devices on an EtherNet/IP network.
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RS-232 Cables

Remote I/O or DH+  Cable

Catalog No. Description

2711-NC13 5 meter (15 foot) connects an RS-232 terminal to the Channel 0 port of an SLC 
5/03 controller or the RS-232 port of a computer or printer.

2711-NC14 10 meter (32 foot) cable connects an RS-232 terminal to the Channel 0 port of 
an SLC 5/03 controller or the RS-232 port of a computer or printer.

2711-NC21 5 meter (15 foot) connects an RS-232 terminal to a MicroLogix controller 
(except PV300 Micro).

2711-NC22 15 meter (49 foot) cable connects an RS-232 terminal to a MicroLogix 
controller (except PV300 Micro).

2706-NC13 3 meter (10 ft) cable connects an RS-232 terminal to an SLC 5/03 controller or 
the RS-232 port of a computer or printer.

1761-CBL-AP00 0.5 meter (1.5 ft) cable connects a PanelView 300 Micro RS-232 terminal to 
an SLC or PLC.

1761-CBL-PM02 2 meter (6.5 ft) cable connects a PanelView 300 Micro RS-232 terminal to an 
SLC or PLC.

2711-CBL-PM05 5 meter (15 ft) cable connects a PanelView 300 Micro RS-232 terminal to a 
ControlLogix, AIC+, SLC controller, or computer RS-232 port.

2711-CBL-PM10 10 meter (30 ft) cable connects a PanelView 300 Micro RS-232 terminal to a 
ControlLogix, AIC+, SLC controller, or computer RS-232 port.

1761-CBL-AMOO 0.5 meter (1.5 ft) cable connects a PanelView 300 Micro RS-232 terminal to a 
MicroLogix.

1761-CBL-HM02 2 meter (6.5 ft) cable connects a PanelView 300 Micro RS-232 terminal to a 
MicroLogix.

2711-CBL-HM05 5 meter (15 ft) cable connects a PanelView 300 Micro RS-232 terminal to a 
MicroLogix 1000/1200/1500, DeviceNet DNI, or AIC+ module.

2711-CBL-HM10 10 meter (30 ft) cable connects a PanelView 300 Micro RS-232 terminal to a 
MicroLogix 1000/1200/1500, DeviceNet DNI, or AIC+ module.

Catalog No. Description

1770-CD Shielded, 3-conductor cable (Belden 9463) for connecting a Remote I/O 
terminal to a Remote I/O network.
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Replacement Parts Backlight Lamps

Real Time Clock Modules

Catalog No. 550 600 900 1000 Description

2711-NL1 x Halogen backlight lamp for all PV550 
terminals. Provides backlighting for LCD 
display.

2711-NL2 x Backlight for PV900 color terminal.

2711-NL3 x Backlight for PV600 color terminal.

2711-NL4 x Backlight for PV1000 color terminal.

2711-NL5 x Backlight for PV 600 (Series C only)

2711-NL6 x Backlight for PV1000 color terminal 
(Series B only)

2711-NL7 x Backlight for PV1000 color terminal 
(Series C only)

2711-NL9 x Backlight for PV1000 color terminal 
(Series D and Series E only)
Backlight for PV1000 grayscale terminal 
(Series C and Series D only)

Catalog No. 300 550 600 900 1000 1400 Description

2711-NB2 x Real time clock module for PV550 (Series 
D or earlier). Does not apply to the PV550 
touch screen terminals. Contains lithium 
battery.

2711-NB3 x x x x x Real time clock module for PV600, PV900, 
PV1000, PV1400 or PV550 (Series E and 
F). Does not apply to PV550/PV600 touch 
screen terminals. Contains lithium 
battery.

2711-NB4 x x x x Real time clock module for PV300, PV550 
(Series G and later), PV550/PV600 touch 
screen, PV600 (Series C and later), 
PV1000 color (Series D and later), and 
PV1000 grayscale (Series B and later) 
terminals. Contains lithium battery.
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Panel Mount Clips and Studs

Remote I/O Connector

Power Input Connector

Catalog No. 600 900 1000 1400 Description

2711-NP1 x 10 panel mount clips for PV1400 terminal.

2711-NP2 x x x 6 panel mount clips for PV600, PV900 or 
PV1000 terminals.

2711-NP3 x Optional panel mount studs (18) for 
PV1400 terminals.

Catalog No. 550 600 900 1000 1400 Description

22112-046-03 x x x x x Terminal block connector plugs into Remote 
I/O port of Remote I/O terminals.

Catalog No. 300M 600 (Touch 
Only)

Description

2711-TBDC x x Removable DC power input connectors for PanelView 300 Micro 
(qty. of 10).
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Chapter 2

Applying Power and Resetting Terminal

Chapter Objectives This chapter provides information on:

• wiring and safety guidelines

• connecting AC or DC power

• resetting the terminal

• power-up sequence

Wiring and Safety 
Guidelines

Use publication NFPA 70E, Electrical Safety Requirements for 
Employee Workplaces when wiring the PanelView terminals. In 
addition to the NFPA general guidelines:

• connect the terminal to its own branch circuit.

• the input power should be protected by a fuse or circuit breaker 
rated at no more than 15 Amps.

• route incoming power to the PanelView terminal by a separate 
path from the communications cable.

• where power and communication lines must cross, they should 
cross at right angles.  Communication lines can be installed in 
the same conduit as low level DC I/O lines (less than 10 volts)

IMPORTANT Do not run signal wiring and power wiring in 
the same conduit.
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Hazardous Location 
Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, 
C, D; Class II, Division 2, Groups F and G; Class III; or non-hazardous 
locations only. The following WARNING statement applies to use in 
hazardous locations.

See the nameplate on terminal for hazardous locations certifications.

WARNING EXPLOSION HAZARD

• Substitution of components may impair suita- 
bility for Class I, Class II, Class III Division 2.

• Do not replace components or disconnect 
equipment unless power has been switched off 
or the area is known to be non-hazardous.

• Do not connect or disconnect components 
unless power has been switched off or the area 
is known to be non-hazardous.

• This product must be installed in an enclosure. 
All cables connected to the product must 
remain in the enclosure or be protected by 
conduit or other means.

• All wiring must comply with N.E.C. article 
501-4(b), 502-4(b), 503-3(b) as appropriate.

ATTENTION In Class I, Class II, Class III Division 2 Hazardous 
locations, the PanelView terminal must be wired 
per the National Electric Code as it applies to 
hazardous locations. Peripheral equipment must 
also be suitable for the location in which it is 
installed.
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Connecting AC Power Below are AC electrical ratings for the PanelView terminals. The 
PV550/PV600 touch screen only terminal is available only with DC 
power, not AC power.

AC Power Connections

The PanelView terminals are IEC 1131-2 Equipment Class I devices 

and require you to connect the GND (Ground) or  (Protective 
Earth) terminal to an earth conductor.

To connect power to the AC versions of the PanelView:

1. Secure AC power wires to the L1 and L2N terminal block screws.

2. Secure the Earth Ground/Protective Earth wire to the GND or 

the  screw on the terminal block.

3. Apply power to the terminal.

Terminal Type Supply Voltage Power Consumption

PV550 85 to 264V ac, 47 to 63 Hz 45 VA maximum

PV600 85 to 264V ac, 43 to 63 Hz 60 VA maximum

PV900M/PV900C 85 to 264V ac, 47 to 63 Hz 110 VA maximum

PV1000G/PV1000C 85 to 264V ac, 47 to 63 Hz 55 VA maximum

PV1400 85 to 264V ac, 43 to 63 Hz 200 VA maximum

ATTENTION Do not apply power to the PanelView terminal until 
all wiring connections have been made. Failure to do 
so may result in electrical shock.

IMPORTANT The PanelView terminals are designed for safe use 
when installed in a NEMA Type 12, 13, 4X (indoor 
use only), IP54 or IP65 rated enclosure.

ATTENTION Improper wiring of the power terminals may 
result in voltage at the communication connector 
shells. Refer to the figure below when wiring.
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PanelView 900/1000 Terminal

PanelView 550 Terminal

Black (Line)
White (Neutral)

Green (Earth Ground) Brown (Line)

Blue (Neutral)
Green/Yellow

(Protective Earth)

To Power Source To Power Source

120/240V ac, 3 Wire,
European Harmonized Color Code

120/240V ac, 3 Wire,
U.S. Color Code

Power Terminal
Block (fixed)

120/240V ac, 3 Wire,
U.S. Color Code

120/240V ac, 3 Wire,
European Harmonized Color Code

Black (Line)
White (Neutral)
Green (Earth Ground)

Blue (Neutral)
Brown (Line)

Green/Yellow (Protective Earth)

To Power Source To Power Source

GND/PE GND/PE

GND/PE

L2/N

L1/L

GND/PE

L2/N

L1/L
Green (Earth Ground)

White (Neutral)
Black (Line)

Green/Yellow (Protective Earth)
Blue (Neutral)

Brown (Line)

120/240V ac, 3 Wire,
U.S. Color Code

120/240V ac, 3 Wire,
European Harmonized Color Code

L1 L2N

L1 L2N L1 L2N

GND L1 L2N GND

PanelView 1400 Terminal

Power Terminal (Fixed)
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Connecting DC Power The L1 versions (Cat. No. 2711-K5A1L1, -T9C1L1) of the PV300, PV300 
Micro, PV550, PV600, PV900, and PV1000 terminals connect to a 24V 
dc power source.

The table below shows the electrical ratings for the DC versions of the 
terminals.  Electronic circuitry and an internal fuse protect the 
terminals from reverse polarity and over-voltage conditions.

Terminal Type Supply Voltage 
(24V dc nominal)

Power Consumption

PV300 Micro 11 to 30V dc 2.5 Watts max.  (0.105A @ 24V dc)

PV300 18 to 32V dc 6 Watts max. (0.25A @ 24V dc)

PV550 18 to 30V dc 18 Watts max. (0.75A @ 24V dc)

PV550  (touch only) 18 to 32V dc 18 Watts max. (0.75A @ 24V dc)

PV600 18 to 32V dc 24 Watts max. (1.0A @ 24V dc)

PV600 (touch only) 18 to 32V dc 24 Watts max. (1.0A @ 24V dc)

PV900M 18 to 30V dc 58 Watts max. (2.5A @ 24V dc)

PV900C 18 to 32V dc 50 Watts max. (2.1A  @ 24V dc)

PV1000G 18 to 32V dc 24 Watts max. (1.0A @ 24V dc)

PV1000C 18 to 32V dc 24 Watts max. (1.0A @ 24V dc)

ATTENTION Do not connect a DC rated PanelView terminal to an 
AC power source. Connecting to an AC power 
source may damage the terminal.

IMPORTANT The PanelView terminals are designed for safe use 
when installed in a NEMA Type 12, 13, NEMA 4X 
(indoor use only), IP54 or IP65 rated enclosure.

ATTENTION Do not power PanelView terminals from the I/O 
power on a controller or from DeviceNet network 
power.

ATTENTION Use only a safety extra-low voltage (SELV) power 
supply as a source for the PanelView 300 Micro, 
PanelView 300 or 550 touch screen terminal. A SELV 
power supply does not exceed 42.4V dc.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1316 of 3168



Publication 2711-UM014E-EN-P

2-6        Applying Power and Resetting Terminal

DC Power Connections

Connect the power source to the terminal at the 3-screw terminal 
block (PV300 Micro removable and PV600 Touch only, all others 
fixed).

WARNING Explosion Hazard

• Substitution of components may impair suitability 
for Class I, Class II, Class III, Division 2.

• Do not replace components or disconnect 
equipment unless power has been switched off 
or the area is known to be non-hazardous.

• Do not connect or disconnect components unless 
power has been switched off or the area is 
known to be non-hazardous.

• This product must be installed in an enclosure. 
All cables connected to the product must remain 
in the enclosure or be protected by conduit or 
other means.

• All wiring must comply with N.E.C. article 
501-4(b).
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To connect power to the DC versions of the PanelView:

1. Secure the DC power wires to the terminal block screws.

2. Secure the Functional Earth Ground (FE) wire to the correct 
terminal block screw.

The DC negative and Functional Earth Ground wires are 
internally connected in the PanelView 300 Micro.

3. Apply 24V dc power to the terminal.

+ -

Remove Terminal Block 
Insert tip of screw driver 
here.

Press terminal block 
base in first with 
block leaning outward

Push top back to 
vertical position 
to lock-in.

Use #16 to #22 AWG Solid Wire or 
#18 to #22 AWG Stranded Wire.

PanelView 550/600 Terminal
PanelView 300 Terminal PanelView 900/1000 Terminal

Power Terminal
Block (fixed)

Power Terminal
Block (fixed)

Earth Ground
DC Negative
DC Positive

PanelView 300 Micro Terminal

Install Terminal Block

DC Positive

DC Negative

Functional Earth Ground

+
-

Note: In the PanelView 300, the Earth Ground
and DC Negative wires are internally connected.
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Resetting the Terminal Resetting the terminal re-initializes the PanelView terminal (same as 
cycling power).

To reset the PV300, PV300 Micro, PV550 (keypad, keypad & 
touch) or the PV600 (keypad, keypad & touch): 

• Simultaneously press the Left arrow , Right arrow , and Enter 
↵ keys. The terminal performs its powerup sequence.

The sequence in which keys are pressed (while running an 
application), determines what appears after the reset.

• If you press the Left  and Right  arrow keys before the Enter 
↵ key, the Configuration Mode menu appears.

• If you press the Enter ↵ key before the arrow keys, the terminal 
runs the loaded application.

To reset the PV550 & PV600 (touch 
only)/PV900/PV1000/PV1400:

1. Use a narrow non-conductive tool to press the reset button 
shown below. The terminal performs its powerup sequence.

TIP If the Left  or Right  arrow keys on the PanelView 
300 Micro are assigned as function keys, you must 
use the GoTo Configuration Screen button.

ATTENTION Use a nonconducting object to press the Reset 
button. Do not use a conducting object such as a 
paper clip which may damage the terminal. Do 
not use the tip of a pencil, graphite may damage 
the terminal.

On the PV550/PV600 touch screen terminals, the Reset button is 
located on the right, below the Memory Card slot.

Reset Button

PanelView 1400 PanelView 900/1000
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Power-up Sequence When resetting or applying power to a PanelView terminal, the 
terminal runs a series of self-tests. The initial display shows copyright 
information and the status of each self-test number. See Appendix B 
for a description of the self-test numbers.

For DH-485 and RS-232 Terminals

• If an application is loaded, the terminal displays either the 
screen that was present prior to reset or power down, or the 
startup screen.

• If an application is not loaded, the Configuration Mode menu 
appears.

COPYRIGHT ALLEN-BRADLEY COMPANY
1999, ALL RIGHTS RESERVED VXX.XX

TESTING  VERIFICANADO  PRUFEN
VERIFICATION  AUTOTEST

                       

Self-test Number

2

Function keys do not 
appear on touch 

screen terminals.

Note: On PV550/600 terminals, the Reset Video is F9.

On PV300 and PV300 Micro terminals, the Reset Video is F2.

PV900 Keypad Terminal
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For Remote I/O Terminals

An out-of-box application screen opens allowing you to set Remote  
I/O parameters for the terminal. This screen is only available for initial 
setup. Once an application is downloaded, the Remote I/O setup 
screen is erased.

The table on the next page defines the Remote I/O Parameters.

0

 PV550 Terminal

PV900 Keypad Terminal
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Press this function key on: To set this RIO 
Parameter:

Description Options

550/600 900/1000/1400

F1 Rack # Rack address of terminal on RIO network.

On PV550/600: Press ↵ to open the 
scratchpad. Enter the rack address and 
press ↵ again.

On PV900/PV1000/PV1400: Press F1 to 
set the rack #, then use the up and down 
arrow keys to select an address.

0 to 76

F1 F2 Rack Size Rack size of terminal. Each key press 
displays a different size. The terminal 
occupies a single rack.

1/4, 1/2, 3/4, Full

F2 F3 Starting Module Group Starting module group number of the 
terminal in the assigned rack. Each key 
press displays a different module group.

0,1   2,3   4,5   6,7

F3 F4 Pass-Through Enabled Enables or Disables Pass-Through, which 
lets you transfer applications between a 
computer on a DH+ link and a terminal on 
a Remote I/O link. A PLC-5 controller 
passes data between the networks.

Yes or No

F4 F5 Last Chassis Specifies whether the terminal occupies 
the last module group in the assigned 
rack (applies only to PLC2 controllers).

Yes or No

F5 Block Transfer Timeout Timeout value for block transfers. Each 
key press toggles a value.

0 to 60 seconds
(0 is the default)

F6 F6 Baud Rate Baud rate at which the terminal will 
communicate on the RIO network.

BaudMax. Cable Length
57.6K    10,000 ft
115.2K   5,000 ft
230.4K   2,500ft
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Chapter 3

Configuring the Terminal

Chapter Objectives This chapter shows how to use the Configuration Mode menu to 
configure terminal settings and perform operations including how to:

• access the Configuration Mode menu

• select a language

• use a memory card

• configure communications (DH485, DH+, Remote I/O, 
ControlNet, DeviceNet, DF1, EtherNet/IP)

• configure presets

• view terminal information

• set the time and date

• adjust display parameters

• set up the printer

Application Settings Configuration parameters are set from the terminal or from the 
PanelBuilder32 software when creating the application. Settings 
downloaded with the application have priority over terminal settings if 
the following option is enabled in the Terminal Setup dialog of the 
PanelBuilder32 software.

In addition, the application may allow the controller to change the 
following while the application is running:

• time and date

• current display screen

• piloted control lists

x Use Downloaded configuration settings
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Accessing the              
Configuration Mode Menu

The Configuration Mode menu appears on powerup if an application 
is not loaded or if the menu was last displayed prior to a reset or 
power down.

To access Configuration Mode on keypad terminals:
• If an application is running, simultaneously press the Left  and 

Right  arrow keys on the terminal keypad.  

To access Configuration Mode on touch screen terminals:
• press the GoTo Config. Screen button on application screen or

• press the filled box in the lower right corner of the screen 
during powerup.

.

Operations List
Select an operation using the Up  or Down  arrow keys. Press the 

Enter ↵ key (keypad terminals) or press  (touch screen terminals) 

to enter the selection.

Language
Displays the language menu.

TIP If the Left  or Right  arrow keys on the PanelView 
300 Micro are assigned as function keys, you must 
use the GoTo Config. Screen button.

TIP Most of the screens in this chapter are for the 
PanelView 900 keypad terminal. The screens for 
other terminals are similar. On keypad terminals you 
press terminal function keys to modify settings. 
These keys may differ between terminals depending 
on the screen size and function key placement. On 
touch screen terminals, you press the screen field or 
button

Function keys do not 
appear on touch 
screen terminals.

On PV550/600 terminals, the Reset Video button is F9. On PanelView 
300, 300 Micro terminals, the Reset Video button is F2.

PV300/PV300 Micro Keypad Terminal

Scrolling 
List
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Run Mode
Runs the loaded application.

Reset Video
Resets the video to default settings. The reset video function is useful 
if the screen is set to non-viewable settings.

Comm and Fault LED
The 2 LEDs on the Configuration Mode menu indicate the operating 
state of the terminal. The operating states vary for each 
communication protocol (and the PV300 Micro). See Chapter 13.

Selecting a Language Press the Language button, [F8] key, from the Configuration Mode 
menu to display the Language Selection screen.

The terminal supports 5 languages:

• French

• German

• Italian

• Spanish

• English

Language List
Select a language using the up or down arrow keys. All configuration 
screens and terminal messages will be displayed in the selected 
language.

Exit
Returns to the Configuration Mode menu.

TIP On PV300 and PV300 Micro terminals, scroll down 
on the main configuration menu to select a language.

Deutsches Meün auswãhlen
Scagliere Italiano
Escoger Español
Select English

Choisir Français

FIN
EXIT

USCITA
SALIR
EXIT
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Using a Memory Card Select Memory Card from the Configuration Mode menu to transfer 
applications between a memory card and the terminal. The PanelView 
300 Micro does not support a memory card. Chapter 4 describes the 
transfer procedure.

Memory Card Listing
Displays the file names of applications on the memory card. Only 1 
file name is displayed at a time. Press the Memory Card Listing button 
or [F1] to scroll through the file names. This button does not display 
the names of font files (*.OTF).

Disconnect Card
Closes all files on the memory card. Press Disconnect before removing 
the card from the slot to ensure all files are closed. A message appears 
when you can remove the card from the card slot. Failure to follow 
this procedure could damage the card. 

Applications on Card
Displays the selected application file stored on the memory card.

Restore From Card
Transfers the application under Applications on Card to the terminal. 
Any application in the terminal is overwritten.

Save to Card
Saves the current application in the terminal to the memory card.

Erase/Format Card
Erases and formats a 2711-NM11, -12, -13, -14, 15 memory card. This 
function deletes all applications on the card. You can’t delete 
individual files. Don’t perform this operation on a 2711-NM2xx ATA 
card or the card will be inoperable.

Exit
Returns to the Configuration Mode menu.

Valid Card Inserted

Memory
Card
Listing

Disconnect
CardF8

F1
APPLICATIONS ON CARD

\*.PVA

############

F2 Restore from Card
F3 Save to Card
F4 Erase / Format Card F16

EXIT
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Configuring 
Communications

Select Communication Setup from the Configuration Mode menu to 
display or change the communication settings for your PanelView 
terminal. The screen that appears depends on the communication 
protocol of the terminal.

DH-485 Communications

The DH-485 screen lets you modify or display DH-485 settings for 
either a DH-485 or RS-232 PanelView terminal. Default settings are:

• Max Node Address = 31

• Node Address = 2

• Baud Rate = 19200

Max Node
Opens the numeric entry scratchpad. Enter the highest node number 
on the network (up to 31) and press the Enter ↵ key. (On touch 
screen terminals, press the ↵ key on the scratchpad). A change to the 
maximum node address takes effect immediately.

Node
Opens the numeric entry scratchpad. Enter the node address of the 
terminal (0 to 31) and press the Enter ↵ key. (On touch screen 
terminals, press the ø key on the scratchpad). If you enter a value 
greater than the maximum node address, the value is accepted and 
the maximum node address is updated. A node address change takes 
effect immediately.

IMPORTANT Settings downloaded with a DH-485 application take 
priority over terminal settings and take effect 
immediately after the download.

DH-485

Max Node:

Node:

F1

F2

Comm F16
EXIT

LED
Fault
LED

31

2

Baud: F319200
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Baud
Steps through the baud rates with each key press: 1200, 2400, 9600, 
19200. The selected baud rate takes effect immediately.

Comm LED
• solid fill - normal operating state

• blinking - no communications established

• no fill - hardware failure

Fault LED
• no fill - normal operating state

• blinking - hardware is functioning but an application is not 
loaded or the current application is corrupted.

• solid fill - hardware failure
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DH+ Communications

The DH+ screen lets you display or modify communication settings 
for the DH+ version of the PanelView terminals.

Node
Opens the numeric entry scratchpad. Enter the node address (0 - 77 
octal) of the terminal on the DH+ link and press the Enter ↵ key. (On 
touch screen terminals, press the Enter key on the scratchpad). A 
node change takes effect immediately.

Baud
Steps through the baud rates with each key press: 57.6K (default), 
115.2K, 230.4K. The selected rate takes effect immediately. The 
maximum cable length is restricted at higher baud rates.

Comm LED
• solid fill - normal operating state

• blinking - no communications established

• no fill - hardware failure

Fault LED
• no fill - normal operating state

• blinking - hardware is functioning but an application is not 
loaded or the current application is corrupted.

• solid fill - hardware failure

Exit
Returns to the Configuration Mode menu.

IMPORTANT Settings downloaded with a DH+ application take 
priority over terminal settings and take effect 
immediately after the download.

DH+

Node:

Baud:

F1

F257.6 K

Comm F16
EXIT

LED
Fault
LED

2

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1330 of 3168



Publication 2711-UM014E-EN-P

3-8        Configuring the Terminal

Remote I/O Communications

The RIO Configuration screen lets you display communication settings 
for a Remote I/O terminal. Remote I/O settings are configured with 
the out-of-box application provided with the terminal or from the 
PanelBuilder32 software.

 

Settings are read only, except for baud rate.

Rack Number (read only)
Displays the current rack number (0 to 76 octal) of the terminal.

Rack Size (read only)
Displays the current rack size (1/4, 1/2, 3/4 or Full) of the terminal. 

Starting Group (read only)
Displays the starting module group of the terminal: 0,1  2,3  4,5  6,7

Pass-Through Enabled (read only)
Enables/disables Pass-Through which allows you to transfer 
applications between a computer on the Allen-Bradley DH+ network 
and a terminal on the Remote I/O link. A PLC-5 controller passes data 
between the two networks.

Last Chassis (ready only)
Indicates whether the terminal occupies the last module group in its 
assigned rack.

Baud
Steps through the baud rates with each key press: 57.6K (default), 
115.2K, 230.4K. The selected rate takes effect immediately. The 
maximum cable length is restricted at higher baud rates.

Exit
Returns to the Configuration Mode menu.

RIO Configuration

Rack Number:

Rack Size:
Starting Group:
Pass-Through Enabled:

Last Chassis:

Baud:

Full

0,1
Yes
Yes

115.2K F3

No PLC Communication F16
EXIT

3
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ControlNet Communications

The ControlNet screen lets you display communications settings for a 
ControlNet terminal. You are only allowed to change the Node 
Address and Interscan Delay settings.

New Node Address
Opens the numeric entry scratchpad. Enter the node address (01 - 99 
decimal) of the terminal and press the Enter ↵ key. On touch screen 
terminals, press the ↵ key on the scratchpad. The initial default is 3. 
The change takes effect after the terminal is reset. If you enter a value 
greater than the UMAX node address, the terminal will not go online 
with the network.

Active Node Address (read only)
Displays the current address of the PanelView terminal.

Interscan Delay
Opens the numeric entry scratchpad so you can change the Interscan 
Delay. Enter the delay (100 to 1000 milliseconds in multiples of 100) 
and press the Enter key. On touch screen terminals, press the ↵ key 
on the scratchpad. The initial default is 100. A change takes effect 
immediately.

FW Revision (read only)
Shows the revision # of the firmware in the ControlNet terminal.

Serial Number (read only)
Displays a unique, 32-bit serial number for the PanelView terminal.

IMPORTANT Settings downloaded with a ControlNet application 
take priority over terminal settings and take effect 
immediately after the download.

New Node Address F2:

F16
EXIT

Terminal
Restart

F1

ControlNet

##

Active Node Address:

Interscan Delay F3:

03

100

FW Revision: ######## 

Channel
Status
Comms
Status

Channel B

Connected

ms

EXIT

Serial #: ######## 
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Comms Status
Displays the current status of the communication card. Connected 
appears when the PanelView is connected to the network and 
operating properly.

Channel Status
Displays a value indicating the current status of channel A and B. The 
definition of each status condition follows the table. If multiple status 
conditions apply, the highest priority condition is displayed. 

Displayed 
Value

Status A
B

Displayed 
Value

  Status 
A B

Displayed 
Value

 Status 
A B

Displayed 
Value

  Status 
A B

119 7 7 87 7 5 55 7 3 23 7 1

118 6 7 86 6 5 54 6 3 22 6 1

117 5  7 85 5 5 53 5 3 21 5 1

116 4 7 84 4 5 52 4 3 20 4 1

115 3 7 83 3 5 51 3 3 19 3 1

114 2 7 82 2 5 50 2 3 18 2 1

113 1 7 81 1 5 49 1 3 17 1 1

112 0 7 80 0 5 48 0 3 16 0 1

103 7 6 71 7 4 39 7 2 7 7 0

102 6 6 70 6 4 38 6 2 6 6 0

101 5  6 69 5 4 37 5 2 5 5 0

100 4 6 68 4 4 36 4 2 4 4 0

99 3 6 67 3 4 35 3 2 3 3 0

98 2 6 66 2 4 34 2 2 2 2 0

97 1 6 65 1 4 33 1 2 1 1 0

96 0 6 64 0 4 32 0 2 0 0 0

Status Indicates Priority

7 Terminal failure.  Contact Allen-Bradley for technical 
support.

1 (Highest)

6 Self test being performed.  Wait for end of test. 2

5 Incorrect node configuration.  Check for duplicate nodes. 3

4 Incorrect network configuration (such as 
overflow/underflow if signaled by host, out-of-step). 
Check for a node greater than UMAX.

4

3 Cable fault or lonely connection (such as disconnected 
cable, redundancy warning).

5

2 Temporary network errors (such as bad MAC frame, 
screeners not programmed).

6

1 Channel ok. 7

0 Channel disabled. 8 (Lowest)
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Restart Terminal
Resets the PanelView terminal. A new node address takes affect after a 
reset.

Exit
Returns to the Configuration Mode menu.

DeviceNet Communications

The DeviceNet screen lets you display or modify communication 
settings for a DeviceNet terminal.

Restart Terminal 
Resets the terminal.

New Node Address
Opens the numeric entry scratchpad. Type the node address (0 - 63) 
of the PanelView on the DeviceNet link or enter 64 to use the address 
stored on the communications card (Program Mode “PGM” displayed). 
Press the Enter ↵ key to store the address. On touch screen terminals, 
press the ↵ key on the scratchpad. A node change takes effect on 
reset. If 64 is entered, the node address can be set from the network 
using a DeviceNet network configuration tool.

Active Node Address (read only)
Displays the current network operating address of the PanelView 
terminal. The default is 63.

IMPORTANT Settings downloaded with a DeviceNet application 
take priority over terminal settings and take effect 
immediately after the download.

DeviceNet

New Node Address F2:
Active Node Address:

Input Size:
Output Size:

New Baud F3:
Active Baud:

Bus-off Interrupt F4:

Comms Firmware Revision: Serial Number: 

Terminal
Restart

F1 F16
EXIT

125K 
125K 

ms 
Hold in Reset 

Mod/Net LED:
Not Connected

2 

0 
0 

500 Interscan Delay F5:

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1334 of 3168



Publication 2711-UM014E-EN-P

3-12        Configuring the Terminal

New Baud
Step through the baud rates with each key press: 125K (default), 250K, 
500K, AutoBaud, PGM. If you select AutoBaud, the terminal 
determines the baud rate on startup (provided there is sufficient 
network traffic). If you select PGM, the terminal uses the most recent 
baud rate stored on the communications card. The selected baud rate 
takes effect on reset. The maximum cable length is restricted at higher 
baud rates.

Active Baud (read only)
Displays the current baud rate of the PanelView terminal. The new 
baud is displayed after a reset. If the baud rate was set to AutoBaud, 
active baud displays the rate set by the terminal. If the baud rate was 
set to PGM, the active baud displays the most recent baud stored on 
the communications card.

Bus-off Interrupt
Specifies what occurs when a CAN bus-off interrupt occurs on the 
DeviceNet network. The PanelView is not allowed network access 
when Hold on Reset is selected and a Bus-off Interrupt occurs.

• Hold in Reset: holds the PanelView and waits for a 
communications reset or a terminal reset. 

• Reset and Continue Communications: resets DeviceNet 
communications and re-establishes the communications link.

Interscan Delay
Opens the numeric entry scratchpad so you can change the delay 
between scans of the Explicit-Client tags. Enter a value of 0 to 65535 
milliseconds and press the Enter ↵ key. (On touch screen terminals, 
press the ↵ key on the scratchpad.) The default is 500 milliseconds.

This time delay is inserted between each full scan of the 
Explicit-Client tags in the current screen context. The value is initially 
set by the downloaded application but can be changed by an 
operator. The new value takes effect at the end of the current scan 
delay.

Explicit-Client mode will generate low priority, network messaging at 
intervals less than 500 milliseconds.

Input Size
Displays the number of words (0 to 64) sent by the PanelView in an  
I/O message. The default value is 0, which indicates that no input data 
is exchanged with the scanner. This value is set by the downloaded 
application.
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Output Size
Displays the number of words (0 to 64) received by the PanelView in 
an I/O message. The default value is 0, which indicates no output data 
is exchanged with the scanner. This value is set by the downloaded 
application.

Comm LED
• solid fill - normal operating state

• blinking - no communications established

• no fill - hardware failure

Exit
Returns to the Configuration Mode menu.

DF1 Communications

The DF1 screen lets you display or modify DF1/full duplex 
communication settings for a DF1 PanelView terminal.

Communication Parameters
Sets the communication parameters for the DF1 port on the PanelView 
terminal. The settings must match the target device. Each key press 
toggles through the available combinations for:

• Parity = None (default), Even or Odd

• Data Bits = 8

• Stop Bits = 1 (default) or 2

IMPORTANT Settings downloaded with a DF1 application have 
priority over terminal settings and take effect 
immediately after the download.

DF1 - Full Duplex

Handshaking

Communication
Parameters Baud Rate
No Parity

8 Data Bits
1 Stop Bit

9600

OFF

F1 F2

F16
EXIT

Error

CRCF3
Detection

Node

64F4 F5

Comm Fault
LED LED

Connected

DF1 - Full Duplex

N/8/1F1 Comms

F4 EXITF3 MORE

9600F2 Baud

Typical DF1 Setup Screens
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The DF1 port on the PLC-5 controllers allows a parity of Even or None 
parity with 8 Data Bits. For the SLC controllers, the parity is fixed at 
None and uses CRC error detection.

Baud Rate
Steps through the baud rates for the DF1 communications port with 
each key press: 1200, 2400, 4800, 9600, 19200. The initial default is 
9600.The baud rate must match the baud rate of the target device. 

Error Detection
Specifies the type of error checking performed on data. The default is 
CRC (Cyclic Redundancy Check).

• BCC (Block Check Character) - modulo-256 arithmetic sum of an 
array of data bytes used for medium-level data verification.

• CRC (Cyclic Redundancy Code) - calculated on an array of data 
bytes and used for high-level data verification.

Node
Specifies the node number (0 - 254 decimal) for DF1 network 
communications. For point-to-point communications with an SLC, 
PLC, MicroLogix or a 1761-NET DNI module, the default node number 
of 64 is used.

When you press F4, the numeric entry scratchpad opens. Enter a node 
number and press the Enter ↵ key. (On touch screen terminals, press 
the ↵ key on the scratchpad.)

Handshaking
Specifies the type of handshaking used by the RS-232 port.

• On (CTS/RTS enabled)

• OFF (CTS/RTS disabled)

Press F5 or touch the box to select an option. The default is Off.

Comm LED
• solid fill - normal operating state 

• blinking - no communications established with logic controller

•  no fill - hardware failure

Fault LED
• no fill - normal operating state

• blinking - hardware is functioning but an application is not 
loaded or the current application is corrupted.

Exit
Returns to the Configuration Mode menu.
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EtherNet/IP Communications

The EtherNet/IP screen lets you display or modify some of the 
EtherNet/IP communication settings for an Ethernet PanelView 
terminal. 

Additional parameters (Gateway Address, DNS Server and Domain 
Name, and Timeout values) are set in the Communications Setup 
dialog of the PanelBuilder32 software and downloaded with the 
application.

DHCP/BootP Enable
DHCP/BootP Enable (Dynamic Host Configuration Protocol) 
automatically allocates network devices and configurations to newly 
attached devices on a TCP/IP network.  When DHCP/BootP Enable is 
enabled, the PanelView terminal is automatically assigned an IP 
Address and Subnet Mask. These fields will be read only. Select 
disable to manually enter an IP Address or Subnet Mask for the 
PanelView terminal.  

IMPORTANT Settings downloaded with an EtherNet/IP application 
have priority over terminal settings and take effect 
immediately after the download.

IMPORTANT If DHCP/BootP is enabled in the downloaded 
application and then disabled on the terminal, the 
terminal will not have the necessary information 
(Gateway Address, IP address, Subnet Mask) to 
connect to the network on a restart. The Gateway 
Address cannot be entered at the the terminal; you 
must configure this address in the Communication 
Setup dialog of PanelBuilder32.

DHCP/BootP Enable:

F16
EXIT

Terminal
Restart

F1

EtherNet/IP

Enabled

Subnet Mask:

Interscan Delay F3: 100

Ethernet Address: ##:##:##:##:##:##:## 

Comms
Status

Attached

ms

EXIT

IP Address: 131.200.55.30

255.255.255.0

 FW Revision: ######## Serial #: ######## 
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IP Address
A unique address identifying the PanelView node on the EtherNet/IP 
network. The IP address is formatted as four sets of decimal numbers 
with periods between them (10.0.0.1). The range of values for the first 
set of decimal numbers is 1 - 255, unless all fields are set to 0.0.0.0.  
The range of values for the last three sets of decimal numbers is 0 - 
255. The default value is 0.0.0.0. A change is not effective until you 
reset the terminal.

Subnet Mask
A 32-bit value forming the PanelView terminal’s subnet mask. This 
parameter interprets IP addresses when the network is divided into 
multiple networks. The subnet mask is formatted as four sets of 
decimal numbers with periods between them (255.255.255.1). The 
range of values for the first set of decimal numbers is 1 - 255. The 
range of values for the last three sets of decimal numbers is 0 - 255. 
The value of 0.0.0.0 is not a valid subnet mask.

Interscan Delay
The length of time the PanelView terminal delays before re-reading 
data from the logic controller. Valid values range from 100 to 1,000 
milliseconds. The default is 100. The terminal must be restarted for a 
new interscan delay value to be accepted.

Restart Terminal 
Resets the terminal.

Exit
Returns to the Configuration Mode menu.
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Configuring Presets Select Preset Operations from the Configuration Mode menu to set the 
values of control objects after a reset or power cycle. You can set 
presets to:

• values provided by the PanelView application or

• last values entered from terminal prior to a reset or power 
down.

Power-Up with Presets or Last States
Displays the current power-up selection. Use the up and down arrow 
keys on keypad terminals (or the up and down keys on touch screen 
terminals) to select an option. The selection takes effect the next time 
the terminal is powered on.

• Select Presets to load initial values of control objects (into 
controller data tables) with values supplied by the application.

• Select Last States to load initial values of control objects (into 
controller data tables) with values entered at the terminal prior 
to a terminal reset or power down.

Restart Unit and Load Values
Loads the values selected in the Power-Up With list and resets the 
terminal.

Key Repeat Rate
Specifies the number of repeats that occur per second when a key is 
pressed and held. Steps through key repeat rates: 0 (disabled), 200ms 
(5 times/sec), 250ms (4 times/sec), 330ms (3 times/sec), 500ms (2 
times/sec), 1000ms (1 time/sec). 

Key Repeat Delay
Specifies how long a key must be pressed before it is repeated. Steps 
through delay rates: 200ms, 400ms, 600ms, 800ms, 1000ms, 1500ms, 
2000ms, 2500ms.

Exit
Returns to the Configuration Mode menu.

PRESET OPERATIONS

Last States
Presets

Key Repeat
Rate

1000 msF7

Key Repeat
Delay

200 msF15
Restart Unit

And
Load Values

F1

Power Up With:

F16
EXIT
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Viewing Terminal 
Information

Select Terminal Info from the Configuration Mode menu to display 
information about your terminal. This information may be needed 
when calling for technical support.

Boot
Displays the boot code revision. 

Firmware
Displays the firmware revision.

Hardware
Displays the hardware configuration.

Keypad (CPS)
Touch Screen (TS)
Keypad and Touch Screen (TS CPS)
Communications Port (P#.xxx, for example, P0.485 or P1.232)
Screen Size (SS5.5, SS6.0, SS9.0, SS10.0, SS14.0)

Filename
Displays the name of the active application file. If the application file 
exists but is invalid, the file name appears as ********.

• Bytes Used displays the number of bytes used by the loaded 
application.

• Bytes Free displays the number of bytes available.

Font File
Displays the name of the external font file used by the application.

Exit
Returns to the Configuration Mode menu.

TERMINAL INFO
Boot: ############

Firmware: ############
Hardware:
#######################################

Filename:

Fontfile:
############
############

############
############

Bytes Used

Bytes Free F16
EXIT
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Adjusting Screen 
Parameters

Select Screen Setup from the Configuration Mode menu to adjust 
settings of the terminal display. Changes take effect immediately.

PanelView 300 Micro Screen Setup 
The PanelView 300 Micro backlight is always on and intensity is not 
adjustable.

Contrast
Increases or decreases the display contrast. The contrast settings range 
from 0 to 10.

Video Mode
Toggles between normal video (dark text/graphics on a light 
background) and reverse video (light text/graphics on a dark 
background). Changes take effect immediately.

Screen Saver Mode
Mode - Select Timed or Off screen saver.  When Timed, the screen 
intensity is reduced if user input or a controller screen change is not 
received within the time specified in the Screen Saver Timeout

Timeout
Specifies when an inactive screen enters screen saver mode. The 
timeout is adjusted in steps with each key press: 5, 10, 15, 20, 25, or 
30 minutes.

Reset Video
Resets the display to normal (default settings).  If the screen is set to a 
non-viewable setting, press the Left  and Right  arrow keys 
simultaneously to enter the configuration mode and enter screen 
setup to reset the screen settings.

SCREEN SETUP

F1  Contrast   

F4 EXIT

6

F3 MORE

F2  Mode   Normal

SCREEN SAVER

F1  Mode   

F4 EXIT

Off
F2  Timeout   5 min.

SCREEN SETUP

F1  Reset Video   

F4 EXITF3 MORE

F3 MORE
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PanelView 300 Screen Setup 

Contrast
Increases or decreases the display contrast. The contrast settings range 
from 0 to 10.

Video Mode
Toggles between normal video (dark text/graphics on a light 
background) and reverse video (light text/graphics on a dark 
background). Changes take effect immediately.

Reset Video
Resets the display to normal (default settings). The [F3] key is also 
active on the Configuration Mode menu. If the screen is set to a 
non-viewable setting, press the Left  and Right  arrow keys 
simultaneously. Then press [F3] to reset the screen.

Screen Saver Mode
Mode - Select Timed or Off screen saver.  When Timed, the screen 
intensity is reduced if user input or a controller screen change is not 
received within the time specified in the Screen Saver Timeout

Timeout
Specifies when an inactive screen enters screen saver mode. The 
timeout is adjusted in steps with each key press: 5, 10, 15, 20, 25, or 
30 minutes.

Exit
Returns to the Configuration Mode menu.

SCREEN SETUP

F1  Contrast   

F8 EXIT

6

F7 MORE

F2  Mode   Normal
F3  Reset Video  

SCREEN SAVER

F1  Mode  

F8 EXIT

Off

F7 MORE

F2  Timeout   10 min.

IMPORTANT Certain settings may make viewing the screen 
difficult. Do not exit this screen until viewing 
adjustments are acceptable.
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PanelView 550 Screen Setup 

Backlight
Turns the backlight On, Off or to Timed mode. When set to Timed, 
the Backlight Timeout value determines when the backlight is turned 
off.  

Contrast
Increases or decreases the display contrast. The contrast settings range 
from 0 to 10.

Video Mode
Toggles between normal video (dark text/graphics on a light 
background) and reverse video (light text/graphics on a dark 
background). Changes take effect immediately.

Backlight Timeout
Specifies when the backlight turns off if user input or a controller 
screen change is not received. The timeout settings are 5, 10, 20, 25, 
or 30 minutes. The Backlight Timeout value is used when the 
Backlight parameter is set to Timed.  

Reset Video
Resets the display to normal (default settings). The reset video [F9] key 
is also active on the Configuration Mode menu. If the screen is set to a 
non-viewable setting, press the Left  and Right  arrow keys 
simultaneously. Then press [F9] to reset the screen.

Exit
Returns to the Configuration Mode menu.

IMPORTANT Certain settings may make viewing the screen 
difficult. Do not exit this screen until viewing 
adjustments are acceptable.

SCREEN SETUP

Backlight
OffF2

Contrast

F3

Video Mode

F4

Backlight
Timeout

F7 Reset
Video

Reverse

10 min.
F9

10

F10
EXIT
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PanelView 600/900/1000 Color - Screen Setup

Normal Intensity
Adjusts the intensity of the display with each key press. PV600/1000 
settings are 10  - 100, in 10 step increments. PV900 settings are 50 - 
100, in 10 step increments.

Contrast (PV600 touch-screen only)
Adjusts the contrast of the display with each key press. Valid settings 
are 1 - 32. The initial default is 14.

Screen Saver Mode
Sets the screen saver to Timed or Off. When Timed, the screen 
intensity is reduced if user input or a controller screen change is not 
received within the time specified in the Screen Saver Timeout box.

Screen Saver Timeout
Specifies when an inactive screen enters screen saver mode. The 
timeout is adjusted in steps with each key press: 5, 10, 15, 20, 25, or 
30 minutes.

Screen Saver Intensity
Adjusts the intensity of the display during screen saver mode. 
PV600/1000 settings are 0 - 100, in 10 step increments. PV600 
touch-screen only settings are 0 or 100. PV900 settings are 0, and 50 - 
100, in 10 step increments. It is recommended that you set the 
intensity to a value less than 100 to prolong the life of the backlight.

Reset Video
Resets the display to normal video (default settings). The reset video 
[F9] and [F15] keys are active on the Configuration Mode menu. If the 
screen is non-viewable, press the left  and right  arrow keys 
simultaneously. Then press [F9] or [F15] to reset the screen.

Exit
Returns to the Configuration Mode menu.

SCREEN SETUP
Screen

10 min.
Timeout

0
Intensity

F9 F10

Off

F1

F16
EXIT

 Saver

SCREEN SAVER

100

F2

Normal
Intensity

Reset
Video

F15
10 min.

0

F9

F10

F1

F16
EXIT

14

F2

F15

PV600 color touch-screen onlyPV600/900/1000 color

SCREEN SAVER

Timed

Timeout

Intensity

Video
Reset

Contrast

SCREEN SETUP

color palette
adjusts with contrast

IMPORTANT Certain settings may make viewing the screen 
difficult. Do not exit this screen until viewing 
adjustments are acceptable.
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PanelView 900 Monochrome - Screen Setup

Normal Intensity
Adjusts the intensity of the display with each key press: 35, 40, 50, 60, 
70, 80, 90, 100. A new setting takes effect immediately.

Video Mode
Toggles between normal video (light text/graphics on a dark 
background) and reverse video (dark text/graphics on a light 
background). The change takes effect immediately. Normal video is 
recommended.

Screen Saver Mode
Sets the screen saver to Timed or Off. When Timed, the screen 
intensity is reduced if user input or a controller screen change is not 
received within the time specified in the Screen Saver Timeout box.

Screen Saver Timeout
Specifies when an inactive screen enters screen saver mode. The 
timeout is adjusted in steps with each key press: 5, 10, 15, 20, 25 or 30 
minutes.

Screen Saver Intensity
Adjusts the intensity of the display during screen saver mode. The 
intensity is adjusted with each key press: 0, 35, 40, 50, 60, 70, 80, 90, 
100.

IMPORTANT Certain settings may make viewing the screen 
difficult. Do not exit this screen until viewing 
adjustments are acceptable.

SCREEN SETUP
SCREEN SAVER

Mode
Timed

10 min.
Timeout

80
Intensity

F3

F4

F5

Mode
Disabled

F6

## :
Hour

0#
Minute

F7 F8

SCREEN
Normal Intensity

80

F1
Video Mode

Normal
F2

Reset
Video

F15 F16
EXIT

 CONDITIONER
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Screen Conditioner Mode
Enables or disables the screen conditioner. This parameter sets a daily 
schedule for conditioning the display of a PV900 monochrome 
terminal to prevent image burn-in.

The conditioning process takes approximately 30 minutes and will not 
start until the terminal is inactive and in screen saver mode. You can 
interrupt the screen saver or conditioner at any time by pressing a key 
or the touch screen. If the screen conditioner is interrupted, it will 
resume when the screen saver is reactivated.

If you do not use the conditioner, random pixels will illuminate 
around objects after a period of time (approximately one year).

Screen Conditioner Hour
Specifies the hour at which to start the screen conditioner. The 
numeric entry scratchpad opens. Enter a value between 0 - 23, then 
press the Enter ↵ key (on touch screen terminals, press the Enter key 
on the scratchpad).

Screen Conditioner Minute
Specifies the minute at which to start the screen conditioner. The 
numeric entry scratchpad opens. Enter a value between 0-59, then 
press the Enter ↵ key (on touch screen terminals, press the Enter key 
on the scratchpad).

Reset Video
Resets the display to normal video (default settings). 

On keypad terminals, the reset video [F15] key is also active on the 
Configuration Mode menu. If the screen is non-viewable, press the 
Left  and Right  arrow keys simultaneously. Then press [F15] to 
reset the screen.

Exit
Returns to the Configuration Mode menu.
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PanelView 1000 Grayscale -Screen Setup

Video Mode
Toggles between normal video (darker text/graphics on a light 
background) and reverse video (lighter text/graphics on a dark 
background). The change takes effect immediately. Normal video is 
recommended.

Screen Saver Mode
Sets the screen saver to Timed or Off. When Timed, the screen 
intensity is reduced if user input or a controller screen change is not 
received within the time specified in the Screen Saver Timeout box.

Screen Saver Timeout
Specifies when an inactive screen enters screen saver mode. The 
timeout is adjusted in 5 minute increments with each key press, from 
5 to 30 minutes. 

Screen Saver Intensity
Adjusts the intensity of the display during screen saver mode. Settings 
are 0 (lowest intensity) or 100 (highest intensity). 0 is recommended 
to prolong the display life.

Reset Video
Resets the display to normal video (default settings). 

On keypad terminals, the reset video [F15] key is also active on the 
Configuration Mode menu. If the screen is non-viewable, press the 
Left  and Right  arrow keys simultaneously. Then press reset video 
[F15] to reset the screen.

Exit
Returns to the Configuration Mode menu.

IMPORTANT Certain settings may make viewing the screen 
difficult. Do not exit this screen until viewing 
adjustments are acceptable.

F16
EXIT

  SCREEN SETUP
Screen
Saver

Video
Mode

Off Normal Reset
Video

SCREEN SAVER

10 min. 0
Timeout Intensity

F9 F10

F1 F2 F15
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PanelView 1400 Color Setup

Screen Saver Mode
Sets the screen saver to Timed or Off. When Timed, the screen 
intensity is reduced if user input or a controller screen change is not 
received within the time specified in the Screen Saver Timeout box.

Screen Saver Timeout 
Specifies when an inactive screen enters screen saver mode. The 
timeout is adjusted in 5 minute increments with each key press, from 
5 to 30 minutes.

Screen Saver Intensity
Adjusts the intensity of the display during screen saver mode. The 
intensity is adjusted with each key press: 0, 25, 50, 75, 100.

Degauss Auto
Enables or disables automatic degaussing. The degauss process takes 
a few seconds and will not start until the terminal is inactive. 
Automatic degaussing occurs at midnight unless you adjust the hour 
and time parameters.

Degauss Hour
Specifies the hour to start automatic degaussing. The numeric entry 
scratchpad opens. Enter a value between 0 - 23, then press the Enter 
↵ key (on touch screen terminals, press the Enter key on the 
scratchpad).

Degauss Minute
Specifies the minute to start automatic degaussing. The numeric entry 
scratchpad opens. Enter a value between 0 - 59, then press the Enter 
↵ key (on touch screen terminals, press the Enter key on the 
scratchpad).

IMPORTANT Certain settings may make viewing the screen 
difficult. Do not exit this screen until viewing 
adjustments are acceptable.

  SCREEN SETUP
SCREEN
 SAVER   DEGAUSS

Mode Auto
Normal
Intensity

Enabled 100Off

5 min.

100
Intensity

Timeout
F1

F2

F3

F4 F8

Reset
Video## 0#:

Hour Minute

F5 F6 F15

Manual
Degauss

F7
F16

EXITALIGN

Touch Screen only

GRID
TOUCH
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Manual Degauss
Allows you to manually degauss the display.  When you press [F7], the 
display is degaussed immediately.

Normal Intensity
Adjusts the intensity of the display with each key press: 25, 50, 75, 
100. The new setting takes effect immediately.

Reset Video
Resets the display to normal video (default settings). 

On keypad terminals, the reset video [F15] key is also active on the 
Configuration Mode menu. If the screen is non-viewable, press the 
Left  and Right  arrow keys simultaneously. Then press [F15] to 
reset the screen.

Align Touch Grid - PV1400 Touch Screen only
Opens the touch alignment screen, which lets you realign the screen 
with the touch grid. This function is useful when the terminal is 
positioned at an angle and viewing the screen is difficult unless you 
realign the screen.

Move the screen until it aligns with the touch cells. Alignment changes 
are permanent.

Exit
Returns to the Configuration Mode menu.

Press: To:

Move the screen up one pixel.

Move the screen down one pixel.

Move the screen to the right 2 pixels.

Move the screen to the left 2 pixels.

Move the screen to its factory default position.

Exit Exit the touch alignment screen and return to Screen Setup.

F16
EXIT
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Setting the Time and Date Select Date/Time from the Configuration Mode menu to reset the date 
and/or time.  

Setting the Time
Use screen buttons (touch screens) or function keys to set the time.

The scratchpad opens to enter each setting. Use the terminal keypad 
to enter the values. Press ↵ after each entry. Changes take effect 
immediately.

Use screen buttons (touch screens) or function keys to set the date.

The scratchpad opens to enter each setting. Use the terminal keypad 
to enter the values. Press ↵ after each entry. Changes take effect 
immediately.

Exit
Returns to the Configuration Mode menu.

On PV300, 
PV300 Micro:

On PV550/PV600 
Press:

On 
PV900/1000/1400 
Press:

To:

Use  the left and right 
cursor keys to select 
the time or date item 
you want to change.  
Use the up and down 
cursor keys to adjust 
the selected date or 
time variable.

Hours button [F6] Hour button [F9] key Set current hour

Minute  button [F7] Minute button [F10] Set minutes

Second  button [F8] Second button [F11] Set seconds

Press: To:

Year button [F1] key Set current year

Month button [F2] Set month (1 to 12)

Day button [F3] Set day (1 to 31)

Year
####

Month
####

Day
####

Hour
####

Minute
####

Second
####

MMM/DD/YYYY MHH:MM:SS PM
F16

EXIT

DATE/TIME

F1 F3

F9 F10 F11

F2
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Setting up the Printer Select Printer Setup from the Configuration Mode menu to set 
parameters for those terminals equipped with an RS-232 printer port. 
Any printer that supports the IBM enhanced character set can be 
connected to the RS-232 printer port.

Printer settings are maintained between power cycles.

Page format parameters for printing are defined in the Terminal Setup 
dialog of PanelBuilder32 and downloaded with the application.

Handshaking
Specifies the type of handshaking used by the RS-232 port.

• None (initial default)

• Hardware

• XON/XOFF

If you change the type of handshaking used, you must reset your 
PanelView before the change takes effect.

Communication Parameters
Sets the communication parameters for the printer port. Each key 
press toggles through the available combinations for:

• Parity (None, Even or Odd)

• Data Bits (7 or 8)

• Stop Bits (1 or 2)

Baud Rate
Sets the baud rate of the printer port. The baud rate must match the 
baud rate of the printer. The baud rate is adjusted with each key press: 
1200, 2400, 4800, 9600, 19200. The initial default is 9600.

IMPORTANT The PanelView 300 Micro does not support printer 
functions.

PRINTER SETUP

Handshaking Communication Parameters Baud Rate

XON/XOFF No Parity
8 Data Bits
1 Stop Bit

19200

F1 F2 F3

Port Mode
Top Of Printing

Enabled

F9 F10

Form
F16

EXIT
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Top of Form
Notifies the PanelView terminal the printer is at the top of a page.

Manually adjust the printer to the top of the page before pressing the 
Top of Form button. The printer also uses the Perforation Skip Value 
(if defined in the Printer Setup of the PanelBuilder32 software) when 
the Top of Form button is pressed.

On powerup, the terminal assumes the printer is at the top of a page.  
We recommend that you also set the PanelView terminal to the top of 
the page so that the printer and PanelView are at the same starting 
point.  Otherwise your printout may not start at the top of the page.

Port Mode
Enables or disables printing for the RS-232 port.

The RS-232 port on some terminals supports both printing and 
application transfers. If you disable printing, the port is used for 
application transfers.

Exit
Returns to the Configuration Mode menu.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1353 of 3168



1 Publication 2711-UM014E-EN-P

Chapter 4

Using a Memory Card

Chapter Objectives This chapter describes:

• supported memory cards

• using the memory card retainer

• loading application from a memory card

• loading application on a memory card

• storing font files on a memory card

• removing a memory card

Supported Memory Cards Memory cards are available to transfer application files to/from a 
PanelView terminal with a memory card slot. The PanelView 300 
Micro does not support a memory card.

PanelView terminals running firmware 3.0 (or later) and computers 
with an ATA card drive support the following cards.

• 4M flash ATA card (Catalog No. 2711-NM24)

• 8M flash ATA card (Catalog No. 2711-NM28)

• 16M flash ATA card (Catalog No. 2711-NM216)

All PanelView terminals and computers with a DataBook TMB240 or 
TMB250 card drive support these cards:

• 256K flash memory card (Catalog No. 2711-NM11)

• 1M flash memory card (Catalog No. 2711-NM12)

• 2M flash memory card (Catalog No. 2711-NM13)

• 4M flash memory card (Catalog No. 2711-NM14)

• 10M flash memory card (Catalog No. 2711-NM15)

• 32M flash memory card (Catalog No. 2711-NM232)
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Using the Memory Card 
Retainer

A Memory Card Retainer (Catalog No. 2711-NMCC, -NMCD, -NMCE) is 
shipped with all PanelView terminals, except the PV300 Micro and the 
PV1400. It is required for:

• UL508 installations

• vibration/mechanical shock environments

• CE certified installations

• installations where the application uses a font file on a memory 
card, and the card must remain in the terminal during operation. 

The following illustration shows the memory card and the memory 
card retainer. The card loads in the back of the terminal with the key 
slot on top.

TIP The back of the PanelView 900 terminal is shown 
above. The location of the card slot will vary 
between the different terminals.

Memory Card Slot
Memory Card 
Retainer

Key Slot

A-B logo on right side
Connector Slots
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The Memory Card Retainer protects against:

• electrical shock from loose high voltage wires in an electrical 
enclosure per UL508

• electrostatic discharge (ESD) up to 15KV

• accidental removal or ejection of the memory card from the card 
slot.

ATTENTION When permanently installing a memory card in 
an electrical enclosure, the memory card 
retainer must be used to avoid accidental 
contact of high voltage leads to metal surfaces 
on the card. Failure to use the retainer could 
result in physical injury or damage to the 
terminal.

ATTENTION Without the memory card retainer installed, 
electrostatic discharge could reset or damage 
the PanelView terminal.

ATTENTION Accidental removal of an ATA flash card from 
the card slot could result in damage to the 
card.
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Loading Application 
from a Memory Card

The procedure below shows how to load an application on a memory 
card into the PanelView terminal.

To load an application from a memory card:

1. Insert the memory card in the card slot of the terminal.

If the terminal does not have an application loaded, the 
Configuration Mode menu appears.  Skip step 2.

2. Open the Configuration Mode menu by simultaneously pressing 
the Left  and Right  arrows (on keypad terminals), or the 
Goto Config. Screen button (on touch screen terminals).

3. Select Memory Card and press the Enter ↵ key.

ATTENTION Explosion Hazard - Do not install or remove memory 
card unless power has been switched off or the area 
is known to be non-hazardous.

Function keys do not 
appear on touch  
screen terminals.
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4. Press Memory Card Listing, [F1] on keypad terminals, until the 
application file you want to load is displayed.

5. Press Restore From Card, [F2] on keypad terminals, to begin the 
transfer.

Because this operation overwrites the current application in the 
terminal, you are prompted to abort or continue.

Proceed with download?
F1 - Abort|
F2 - Continue

The terminal displays the status of the transfer.

6. When the transfer is complete, the PanelView terminal checks 
the validity of the application, resets and runs the application.

In progress . . .
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Loading Application 
on a Memory Card

The steps below show how to load an application in the terminal onto 
a memory card.

To transfer an application to a memory card:

1. Insert the memory card into the card slot of the terminal.

2. Open the Configuration Mode menu by simultaneously pressing 
the Left  and Right  arrows (on keypad terminals), or the 
Goto Config. Screen button (on touch screen terminals).

3. Select Memory Card and press the Enter ↵ key.

ATTENTION Explosion Hazard - Do not install or remove memory 
card unless power has been switched off or the area 
is known to be non-hazardous.

Function keys do not 
appear on touch  
screen terminals.
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4. If necessary, press Erase/Format Card, [F4] key on keypad 
terminals, to format or erase a 2711-NM11, -12, -13, -14, -15 
memory card. 

Because this operation erases all data on the memory card, you 
are prompted to abort or continue.

Format erases entire card?
F1 - Abort
F2 - Continue

5. Press Save to Card, [F3] on keypad terminals, to transfer the 
application in the terminal to the card.

If the application already exists on the memory card, you are 
prompted to abort or continue.

The .PVA file exits:
F1 - Abort
F2 - Upload with new PVA file

The terminal displays the status of the transfer.

6. When the transfer is complete, the application file name appears 
in the Applications on Card list. Press Memory Card Listing, [F1] 
key on keypad terminals, to scroll through the list.

For files with eight character names, a digit overwrites the last 
character. For example, Motorcon.pva becomes Motorco0.pva.

IMPORTANT Do not perform this operation on a 
2711-NM2xx ATA card (where xx is size 
in megabytes). The card becomes 
inoperable.

TIP If you upload a file that exists on the memory 
card, the uploaded file name is altered with a 
sequential digit as a suffix. For example, 
Control.pva becomes Control0.pva.

In progress . . .

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1360 of 3168



Publication 2711-UM014E-EN-P

4-8        Using a Memory Card

Storing Font Files 
on a Memory Card

Memory cards also store font files for languages used by PanelView 
applications. The font file contains the character set for the language.

The memory card containing the font file must be inserted in the 
PanelView terminal while the application is running. The terminal 
uses the font file to display characters on the application screen.

To view the name of the font file used by an application, select 
Terminal Info from the Configuration Mode menu.

Because the memory card must remain in the terminal while the 
application is running, it is recommended that you use the Memory 
Card Retainer (Cat. No. 2711-NMCC, -NMCD, -NMCE) to secure the 
card in the card slot. The retainer ensures the card is not accidentally 
removed or dislodged during terminal operation.

Removing a Memory Card Follow the procedure below to remove a memory card from the 
PanelView terminal. Failure to follow this procedure may result in 
damage to the card.

1. Select Memory Card from the Configuration Mode menu.

2. Press the Disconnect Card button. This ensures that all files are 
closed on the card.

A message prompts you to remove the card from the slot. You 
can continue or abort the operation.

3. Press the Continue button.

4. Remove the memory card from the card slot.

On PV1400 terminals, press the Memory Card Eject button.
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Chapter 5

Running Applications

Chapter Objectives This chapter describes operating procedures common to most 
applications:

Application Information The application designer is responsible for documenting the operation 
of an application. Before running the application, you should 
understand what processes are being controlled and monitored.

Important Information for 
PanelView 300 Micro 
Operations

The Up/Down and Left/Right cursor keys on the PanelView 300 Micro 
may be assigned as additional function keys.  It is the responsibility of 
the application designer to inform the operator of the assigned 
functions.

If cursor keys are assigned as function keys, the following (applies to 
the currently active screen):

• List Selectors and Increment / Decrement objects are disabled if 
the Up or Down cursor keys are used as function keys.

• Simultaneous pressing of Left and Right cursor keys does not 
cause the terminal to enter Configuration Mode if the Left and 
Right cursor keys are assigned as function keys anywhere in the 
application.

• If both the Left/Right cursor keys are used on a screen and more 
than one cursor operated object is present on the screen, all of 
the cursor operated objects must be assigned to a function key.

screen security alarms

push button operation printing

control lists time or date

numeric entry controls message displays

ASCII entry controls numeric data displays

screen selectors bar graphs

list indicators analog gauges

multistate indicators

ATTENTION Do not press multiple touch screen objects at the 
same time. Pressing multiple objects simultaneously 
may result in unintended operation.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1362 of 3168



Publication 2711-UM014E-EN-P

5-2        Running Applications

Screen Security Access to some application screens (including the terminal 
configuration screens) may be restricted. Secured screens require you 
to enter a password before the screen is displayed. It is the 
responsibility of the application designer to provide operators with 
required passwords.

Other screens may allow an authorized operator to select and change 
the passwords of operators at the terminal.

Push Button Operation Screen push buttons function like mechanical push buttons.

Push buttons have a variety of appearances. Push buttons may change 
their inner text, fill pattern, border or shape when pressed (each state 
assigned different attributes).

The following are common to most push buttons:

• All push buttons are momentarily disabled (0.5 second) after a 
screen change. This prevents multiple buttons, in the same 
location on different screens, from being pressed inadvertently.

• All push buttons must be released on the previous screen before 
buttons can be pressed on the new screen.

• Momentary push buttons are assigned a hold time. The hold 
time maintains the pressed state so that each change of state can 
be read by the controller at least once. The hold time varies 
between 0 and 1 second depending on the configured setting.

ON OFF

Push Button

OFF ON STOPSLOW

Toggle 
Foreground/Background

Border, White Fill No Border, 
Diagonal Fill

Border, White Fill Ellipse, White Fill
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Control Lists Control lists perform functions similar to push buttons. They can 
modify either individual bits or values at a controller address.

Active List Item
Active item is highlighted.

Active Control List
Has a vertical indicator bar on the left side of the list. Only one control 
list or numeric entry cursor point can be active on a screen.

To activate a control list:

• touch the object (touch screen terminals only)

• or press the assigned function key

• or on a screen with multiple control lists or numeric entry cursor 
points, press the Left  or Right  arrows to move the indicator 
bar between the objects.

Active selection 
is highlighted

Cursor indicates selected item

Vertical bar indicates active control list

Empty Tank

1/2 Fill Level
Full Tank

1/4 Fill Level
Open Hopper 1

Open Hopper 2
Close Hopper 2

Open Hopper 2

Hopper ControlTank Level Control

Moves the vertical bar
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Cursor
Indicates the selected item. Move the cursor up or down the control 
list using the Up  and Down  arrow keys. Cursor operation is 
configured by the application designer. If the cursor is at the first or 
last item in a control list pressing the Up arrow (when at the top) or 
the Down arrow (when at the bottom) will either:

• cause no movement of the cursor, or

• move the cursor to the top or bottom of the list.

If the list contains more items than can appear at one time, the list 
scrolls. If the cursor is at the top or bottom of a scrolling list, the list 
scrolls one row at a time as the arrow keys are pressed.

List Keys
Touch screen terminals require list keys on the screen to move the 
cursor in a control list and select entries. The following table shows 
the list keys.

List Key Type Description

Move Up Moves the  cursor to the previous item in the list.

Move Down Moves the cursor to the next item in the list.

Home Moves the cursor to the first item in the list.

End Moves the cursor to the last item in the list.

Page Up Moves the cursor up one page in a scrolling list.

Page Down Moves the cursor down one page in a scrolling list.

Backspace Returns the cursor to the currently highlighted 
selection.

Enter Confirms a selection and sends the value to the 
controller if Write on Enter was configured for the 
control list.

1/2 Fill Level
Full Tank

1/4 Fill Level1/4 Fill Level
Empty Tank

1/2 Fill Level
1/4 Fill Level1/4 Fill Level

Full Tank

Empty Tank

Tank Level Control Tank Level Control
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Cursor - Piloted Control Lists
On a piloted control list, some items are under controller operation 
only. In addition, some items may be designated as inactive. You 
cannot select controller items or inactive items. In both cases, the 
cursor is hollow when you select the item.

To select an item on a control list:

1. Select the control list by:

• touching the screen object (touch screen terminals only)

• or pressing its function key

• or pressing the Left  or Right  arrow keys until the control 
list has a vertical bar indicating it is active

2. Move the cursor up or down the list using the Up  or Down  

arrows. If the cursor is hollow, the item cannot be selected.

3. Depending on the application design, you may or may not have 
to press ↵ to enter the selection indicated by the cursor.

Two types of controls allow a numeric value at a controller address: 
Cursor Point and Keypad Enable button.

State 1

State 4
State 5

State 1
State 2
State 3

State 4
State 5

State 2
State 3

State 1

State 5

State 2
State 3
State 4

State2

Cursor at state 2,
an active state

Cursor at inactive state 3,
Cursor changes and highlight
remains in original position

Cursor at inactive state 3,
Cursor changes and highlight
remains in original position

Cursor at active state 4,
Cursor changes back and
highlight moves to selection

Active State Inactive State

Active State

 Motor 2

100

45

  Motor 1

Press F1 to Enter New Speed
Current Speed = 100 RPM

Cursor Point

Active 
Cursor Point
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Numeric Entry Cursor Point

Cursor points appear as a box. A vertical line on the left side of the 
box appears when the cursor point is selected. Data is entered in a 
numeric entry scratchpad.

Keypad Enable Button

A keypad enable button appears like a standard push button. The data 
displayed in the button is the last value sent to the button’s tag 
address. When selected, a numeric entry scratchpad opens.

Scratchpad

Both controls display a numeric entry scratchpad in the center of the 
screen. The scratchpad shows the current value entered and the range 
of possible values you can enter.

During data entry, wait until the number you enter appears in the 
scratchpad before entering the next number.

To enter a cursor point:

1. Select the cursor point by:

• touching the object (touch screen terminal only)

• pressing the associated function key

• press the Left  or Right  arrows until the cursor point 
shows a vertical bar

2. Press Enter ↵ or type the first digit of the number you want to 
enter.
The scratchpad opens.

3. Enter the value using the terminal keypad and press Enter ↵.

34962

Enter
Value
 367

Keypad and Keypad/Touch Screen 
Terminal Scratchpad

900/1000/1400 Touch 
Screen Terminal Scratchpad

550/600 Touch Screen only 
Terminal Scratchpad

Current value entered in scratchpad
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To enter a value using the keypad enable button:

1. Press the keypad enable button.

The scratchpad opens.

2. Enter the value using the terminal keypad and press Enter ↵.

To change an entry on a scratchpad:

1. Press the backspace ← key to delete one character at a time. 

2. Enter a new value and press Enter ↵.

To cancel a scratchpad:

1. Press the Backspace ← key to delete one character at a time.

When pressing the Backspace  ← key in an empty scratchpad

PanelView 300, 300 Micro Thumbwheel Scratchpad
The thumbwheel scratch pad allows an operator to enter values on 
terminals without a numeric keypad or touch screen by cycling 
through the available characters one position at a time.  Use the Up  
and Down  cursors to cycle through the available characters.  The 
thumbwheel scratchpad shows:

• display area where the value is entered or modified

• ESC - F1 key to exit the scratchpad without saving any changes 
or sending a value. 

Scroll through and select digits 0-9.  You can select the sign  (+, -) 
from the leftmost column.  If the decimal point is keypad controlled, 
you can also select a decimal point (if one has not been previously 
selected).

Keys Function

Left / Right Cursor

  

Moves the cursor one position to the left or right in the 
display area.  The cursor wraps around to the opposite 
side when reaching the leftmost or rightmost character,

Up /Down Cursor

  

Cycles through the available characters at the cursor 
position.

Enter Key Send the numeric value to the logic controller.  Leading 
and trailing spaces are removed.

TIP The Up/Down/Left/Right cursor keys can have an 
autorepeat configured.  If you hold down the key, 
the key is repeated at the set key repeat rate.
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ASCII Entry Controls ASCII entry controls allow you to send an alphanumeric string (up to 
128 characters) to a controller. Like numeric entry controls, the ASCII 
entry control can appear on a screen as a keypad enable button or a 
cursor point. When either object is activated, the ASCII scratchpad 
opens. The look of the scratchpad depends on the terminal.

ASCII Scratchpad - Keypad or Keypad/Touch Screen Terminals

Select characters from the Character Keyboard by moving the cursor 
(with the keypad arrows) over a character and pressing the Sel-F1 
function key. The character appears in the Display Area. This area 
scrolls so you can enter a string that is longer than the Display Area. 
All characters are sent to the controller even if not visible.

After entering characters, press ↵ to send the string to the controller. 
The leftmost character is placed in the high byte of the first word (of 
the write tag), the next character in the low byte, and so on.

Display Area

Character Keyboard

Controls

TIP DeviceNet ASCII entry allows for byte swapping.

Controls Location Function

Terminal Keypad Moves the cursor up, down, left, or right in the Character Keyboard.

¨ Terminal Keypad Deletes the character to the left of the cursor in the Display Area. If the cursor is at the leftmost position 
when you press ←, the scratchpad closes.

ø Terminal Keypad Sends the character string to the assigned write tag address in the controller.

When opening the ASCII scratchpad, the string is highlighted. If you select a character immediately, the 
terminal clears the Display Area and displays the selected character. If you press a control key, the terminal 
continues to display the existing string, allowing you to edit it.

SEL F1 Function Keys Selects the highlighted character and places it at the cursor position in the Display Area.

INS F2 Function Keys Toggles between Insert and Overstrike mode. Overstrike mode appears in reverse video. In Insert mode, the 
selected character is inserted before the cursor in the Display Area. If the maximum number of characters is 
entered in the Display Area, new characters are ignored. In Overstrike mode, the selected character replaces 
the character at the cursor in the Display Area.

<< F3 Function Keys Moves the cursor one character to the left in the Display Area.
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ASCII Scratchpad - 300 Micro/300 Terminals

The thumbwheel scratch pad allows an operator to enter values on 
terminals without a numeric keypad or touch screen by cycling 
through the available characters one position at a time. This is the 
character sequence:

The default scratchpad indicates <space>.  Pressing the Up or Down 
cursor keys on a <space> cycles through the available characters 
beginning at A. Pressing the Down cursor cycles back through the list 
beginning at 9.

The scratchpad has the following function keys:

>> F4 Function Keys Moves the cursor one character to the right in the Display Area.

ESC 5 Function Keys Closes the scratchpad without making any changes.

CTRL F6 Function Keys Clears the string in the Display Area.

Controls Location Function

Keys Function

F1 - ESC Exits the scratchpad without saving any changes or 
sending characters to the logic controller.

F2 - Clear Clears all characters in the display area.

F3 - INS Inserts a space at the current cursor position.

F4 - DEL Deletes the character at the current cursor position.

<space> A - Z, a - z, + - = ( ) [  ] {  } < > / \ $ & @ ‘ “ , . ; : ? ! % # * _ ^ ~ ` ¬ ¡ ¿
ß ° £ ç Ç μ â à á ä Ä ê è é É î  ì  í Ñ ñ ô ò ó ö Ö û ù ú ü Ü, 0 - 9
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ASCII Scratchpad - 550/600 Touch Screen Terminals

To select characters from the Character Keyboard, press the cursor 
control keys to move the cursor over a character and then press the 
SEL key. The character is entered in the Display Area. This area scrolls 
so you can enter a string that is longer than the Display Area. All 
characters are sent to the controller even if not visible.

After entering the characters, press ↵ to send the string to the 
controller. The leftmost character is placed in the high byte of the first 
word (of the write tag), the next character in the low byte, and so on.

.

Character Keyboard

Cursor 
Control Keys

Cursor Display Area

Controls

TIP DeviceNet ASCII entry allows for byte swapping.

Controls Function

Moves the cursor up, down, left, or right in the Character Keyboard.

SEL Selects the highlighted character and places it at the cursor position in the 
Display Area.

INS Toggles between Insert and Overstrike mode. Overstrike mode appears in reverse 
video. In Insert mode, the selected character is inserted before the cursor in the 
Display Area. If the maximum number of characters is entered in the Display Area, 
new characters are ignored. In Overstrike mode, the selected character replaces the 
character at the cursor in the Display Area.

<< Moves the cursor one character to the left in the Display Area.

>> Moves the cursor one character to the right in the Display Area.

ESC Closes the scratchpad without making any changes

CLR Clears the string in the Display Area.

← Deletes the character to the left of the cursor in the Display Area.

 ↵ Sends the character string to the assigned write tag address in the controller.

When opening the ASCII scratchpad, the string is highlighted. If you select a character 
immediately, the terminal clears the Display Area and displays the selected character. 
If you press a control key, the terminal continues to display the existing string so you 
can edit it.
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ASCII Scratchpad - 900/1000/1400 Touch Screen Terminals

Select characters by touching the Character Keyboard on the screen.  
The character is entered in the Display Area. This area scrolls so you 
can enter a string that is longer than the Display Area. All characters 
are sent to the controller even if not visible.

After entering the characters, press ↵ on the scratchpad to send the 
characters to the controller. The leftmost character is placed in the 
high byte of the first word (of the write tag), the next character in the 
low byte, and so on.

Character Keyboard

Controls

Display Area

TIP DeviceNet ASCII entry allows for byte swapping.

Controls Function

SHF

(Shift)

By default this function is off and keys are in unshifted state. When you press SHF, the 
button appears in reverse video. All character keys, including numbers and symbols, 
appear in the shifted state. For example, a becomes A; 2 becomes @.

CAPS By default, keys appear in lowercase. When you press CAPS, the button appears in 
reverse video. Letters appear and are entered in uppercase but numbers and symbols 
are not shifted. This state is maintained between power cycles.

INS Toggles between Insert and Overstrike mode. Overstrike mode appears in reverse 
video.

In Insert mode, the selected character is inserted before the cursor in the Display Area. 
If the maximum number of characters is entered in the Display Area, new characters 
are ignored. 

In Overstrike mode, the selected character is replaced at the cursor in the Display 
Area.

<< Moves the cursor one character to the left in the Display Area.

>> Moves the cursor one character to the right in the Display Area.

ESC Closes the scratchpad without making any changes.

CLR Clears the string in the Display Area.

← Deletes the character to the left of the cursor in the Display Area.

 ↵ Sends the character string to the assigned write tag address in the controller.

After pressing ↵ to open the ASCII scratchpad, the string is highlighted. If you select 
a character immediately, the terminal clears the Display Area and displays the 
selected character. If you press a control key, the terminal continues to display the 
existing string so you can edit it.
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ASCII Scratchpads in Other Languages

The ASCII Scratchpad is available with character keyboards in:

• French

• German

• Italian

• Spanish

If the PanelView terminal is configured for operation in one these 
languages, the ASCII scratchpad will display the appropriate Character 
Keyboard.

The SHF control toggles between SHF/SHF2. In SHF mode, the 
Character Keyboard displays the shifted state characters (e.g., a to A, 
and 3 to #). In SHF2 mode, the Character Keyboard displays additional 
characters available for the language.
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Screen Selectors The 2 types of screen selector controls are Screen List Selectors and 
Screen buttons.

Goto and Return screen buttons can have a variety of appearances 
such as unique inner text, fill pattern, border or shape. Return screen 
buttons display the previous screen. Goto screen buttons display the 
assigned screen.

Screen lists display a list of application screens. The selected screen is 
highlighted.

To activate a screen list:

• touch the object (touch screen only)

• or press the assigned function key

• or on a screen with multiple screen lists, press the Left  or 
Right  arrow key until a vertical bar appears.

 To select an item on a screen list:

1. Move the cursor up or down the list using the Up  or Down  
arrow keys.

2. Press Enter ↵ to enter the selection.

The selected screen is displayed.

 Tank
Screen

 Previous
  ScreenTank Control

Pump Status
Monitor

Valve Status

Screen Controls
Screen List Selector

Goto Screen Button

Return Screen ButtonVertical Bar 
indicates active list
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Cursor Operation
Cursor operation is configured by the application designer. If the 
cursor is at the first or last item in a screen list, pressing the Up  
arrow (when at top) or Down  arrow (when at bottom) will either:

• cause no movement of the cursor, or

• move the cursor to the top or bottom of the list

If a screen list contains more items than can appear at one time, the 
list scrolls. If the cursor is at the top or bottom of a scrolling list, the 
list scrolls one row at a time as the Up/Down arrows are pressed.

List Keys
Touch screen terminals require list keys on the screen to move the 
cursor in a screen list and select an entry. The following table shows 
the list keys.

List Key Type Description

Move Up Moves the cursor to the previous item in the list.

Move Down Moves the cursor to the next item in the list.

Home Moves the cursor to the first item in the list.

End Moves the cursor to the last item in the list.

Page Up Moves the cursor up one page in a scrolling list.

Page Down Moves the cursor down one page in a scrolling list.

Backspace Returns the cursor to the currently highlighted 
selection.

Enter Confirms a selection and displays the screen.

Valve Status
Tank Control

Pump Status
Valve Status
Pump Status

Tank Control

MonitorMonitor

Screen ControlsScreen Controls
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List Indicators List indicators highlight an item from a list depending upon the status 
of either a bit or value at a controller address.

An indicator list may have a maximum of 255 entries. The list 
automatically scrolls to display the status of an item.

Multistate Indicators Multistate indicators display the status of either a bit or value at a 
controller address.

Multistate indicators can have a variety of appearances. In addition, 
multistate indicators may change their inner text, fill pattern, or 
graphic with each state (each state assigned different attributes). Each 
indicator may have up to 2,000 states. 

Bar Graph Displays Bar graphs provide a graphical representation of a variable value. Bar 
graphs can appear with or without scales and border, and can have a 
variety of fill patterns.

Mixer
On

Mixer
Off

Off
Low
Medium
High

 Mixer Speed
List Indicator

Current status 
is highlighted

TIP List indicators do not have a cursor  like control or 
screen selector lists.

Temp Temp
NormalOFF High Low

Toggle Foreground/Background Border, White Fill Cross Hatch, No Border Ellipse,  White Fill

+10-10 0

-200

+200

0

100

Vertical Bar

Solid Fill, with Scale

3 Vertical Bars

Various Fills, with Scale

2  Horizontal Bars

Different Fill, with Scale

Vertical Bar

Hatched Fill, No Scale
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Analog Gauges The analog gauge uses a rotating needle to display a process variable 
such as speed, temperature or pressure. The gauge consists of a 
circular scale with tick-marks, 1 to 4 needles, and a label with text or 
variable data. The circular scale is an integral part of the gauge but 
can be created separately. 

Numeric Data Displays Numeric Data Displays may appear with or without supporting text.
 

Depending on the application design, displayed data may have these 
properties:

• zero fill

• fixed, floating or no decimal point

• different field widths (number of digits)

• various text sizes

• scaled

Message Displays Message displays contain alphanumeric characters and are displayed 
when triggered by a controller. The message display can be any size 
and will not overlap other controls. Messages may contain:

• alphanumeric text

• variable data

• graphics

• time and date

0

20

40

100

60

80 120

140

160

180

200

Pressure

Flow=    37   Gallons 0 0 0 2 3 9 . 4 5

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1377 of 3168



Publication 2711-UM014E-EN-P

Running Applications        5-17

Time or Date Time and date information can appear as a separate item or in some 
control/display objects (push buttons, multistate indicators, message 
displays or data displays). A time and date can appear with or without 
supporting text.

The date can have a variety of formats.

The time can also have a variety of formats.

Printing Terminals equipped with an RS-232 printer port can print:

• triggered messages in a message display

• triggered states of a multistate indicator

• alarm messages

• alarm list

Text is printed without formatting options. Print attributes for objects 
and alarms are defined in the application.

Printing is a background operation. While printing, the terminal 
continues to update and you can perform other terminal operations.

The terminal prints messages in the order they are received. If the 
print buffer is full, the terminal displays a queue full warning message. 
New print requests are aborted.

The print queue is not maintained between power cycles. Any 
messages in the queue when the terminal is reset are cleared.

Month/Day/Year 7/3/01

Day/Month/Year 3/7/01

Year/Month/Day 01/7/3

With Leading Zeroes 
07/03/01

With 4 Digit Year 
3/7/2001

With User-Defined Separator 
7*3*01

12 Hour Format  2:56

24 Hour Format 14:56

with Seconds 14:56:29

With Time Zone & Time 
Standard Designations 

07/03/00
With Leading Zeroes 

02:56

With User-Defined Separator 
14*56*29
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Alarms Applications that support alarms may contain:

• Alarm Banner display that pops up when an alarm is triggered

• Alarm buttons that enable the operator to act on an alarm (Print 
Alarm, Acknowledge Alarm, Clear Alarm, Acknowledge All)

• Alarm List which stores information on triggered alarms (Print 
Alarm List or Clear Alarm List button)

Alarm configurations are application dependent. Consult your 
application designer for details on how to handle alarms for your 
application.
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Chapter 6

Installing the PV300 Micro Terminal

Chapter Objectives This chapter shows how to install the PanelView 300 Micro terminal 
and covers:

• hazardous locations

• enclosures

• required tools

• mounting dimensions

• clearances

• cutout dimensions

• installing the PV300 micro terminal in a panel

Hazardous Location 
Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, 
C, D or non-hazardous locations only. The following WARNING 
statement applies to use in hazardous locations.

Use only the following communication cables in Class 1, Division 2, 
Hazardous Locations.

WARNING EXPLOSION HAZARD

• Substitution of components may impair suitability 
for Class I, Division 2.

• Do not replace components or disconnect 
equipment unless power has been switched off or 
the area is known to be non-hazardous.

• Do not connect or disconnect components unless 
power has been switched off or the area is known 
to be non-hazardous.

• This product must be installed in an enclosure. All 
cables connected to the product must remain in 
the enclosure or be protected by conduit or other 
means.

• All wiring must comply with N.E.C. article 501-4(b).

Environmental Classification Communication Cable
Class I, Division 2, Hazardous Locations 1761-CBL-PM01, Series C

1761-CBL-HM02, Series C

1761-CBL-AM00, Series C

1761-CBL-AP00, Series C

2711-CBL-PM05, Series C

2711-CBL-HM05, Series C

2711-CBL-PM10, Series C

2711-CBL-HM10, Series C
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Enclosures Mount the PanelView 300 Micro terminal in a panel or enclosure to 
protect the internal circuitry. The terminal meets NEMA 12/13, 4X 
(indoor use), IP54 or IP65 ratings only when properly mounted in a 
panel or enclosure with the equivalent rating. Allow enough space 
within the enclosure for adequate ventilation. Consider heat produced 
by other devices in the enclosure. The ambient temperature around 
the PanelView 300 Micro terminal must be between 0° and 55° C (32° 
and 131° F).

Make provisions for accessing the side panel of the terminal for 
wiring, maintenance and troubleshooting.

Required Tools Other than the tools required to make panel or enclosure cutouts, the 
tools required for installation are:

• 7mm   (M4) deep well socket wrench or nut driver

• small slotted screwdriver

• torque wrench (in/lbs)

Mounting Dimensions

133 mm 
(5.23 in.)

111 mm 
(4.38 in.)

35 mm 
(1.39 in.)

48 mm 
(1.87 in.)
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Cutout Dimensions Use the full size template shipped with the PV300 Micro to mark the 
cutout dimensions. The figure below shows a reduced scale cutout. A 
full scale template is also available inside the back cover of this 
document.

Clearances Allow 51 mm (2.0 inches) of space on all sides of the terminal for 
adequate ventilation and maintenance.
 

4.42 in. (112 mm)

4.0 in. (102 mm)

3.62 in.  
(92 mm)

2.12 in. 
(54 mm)

0.178 in. (4.5 mm) 
Diameter

2.0 in. (51 mm)

2.0 in. (51 mm)

Side, Top and Bottom Clearances
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Installing Terminal in Panel To install the PV300 Micro in a panel:

1. Cut an opening in the panel using the panel cutout provided 
with the terminal. Remove sharp edges or burrs.

2. Make sure the sealing gasket is properly positioned on the 
terminal (as shown below). This gasket forms a compression 
type seal. Do not use sealing compounds.

3. Place the terminal in the panel cutout.

4. Install the 4 self-locking nuts, hand tight.

ATTENTION • Disconnect all electrical power from the panel 
before making cutout.

• Make sure area around the panel cutout is clear.

• Take precautions so that metal cuttings do not 
enter any components already installed in panel.

• Failure to follow this warning may result in 
personal injury or damage to the panel 
components.

Sealing Gasket

Self-Locking Nuts (4 
used, 6 provided)
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5. Alternately tighten the self-locking nuts until the terminal is held 
firmly against the panel. Tighten the nuts to a torque of 10 
inch-pounds. Do not overtighten. 

ATTENTION Mounting nuts must be tightened to a torque of 10 
inch-pounds to provide a proper seal and to prevent 
potential damage to the terminal. Allen-Bradley 
assumes no responsibility for water or chemical 
damage to the terminal or other equipment within 
the enclosure because of improper installation. A 
properly installed terminal has a small gap between 
the bexel and enclosure.
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Chapter 7

Installing the PV300 Terminal

Chapter Objectives This chapter shows how to install the PanelView 300 terminal and 
covers:

• hazardous locations

• enclosures

• required tools

• mounting dimensions

• clearances

• cutout dimensions

• installing the PV300 terminal in a panel

Hazardous Locations This equipment is suitable for use in Class I, Division 2, Groups A, B, 
C, D; Class II, Division 2, Groups F and G; Class III Division 2; or 
non-hazardous locations only. The following WARNING statement 
applies to use in hazardous locations.

WARNING EXPLOSION HAZARD

• Substitution of components may impair 
suitability for Class I, Class II, Class III Division 
2.

• Do not replace components or disconnect 
equipment unless power has been switched off 
or the area is known to be non-hazardous.

• Do not connect or disconnect components 
unless power has been switched off or the area 
is known to be non-hazardous.

• This product must be installed in an enclosure. 
All cables connected to the product must 
remain in the enclosure or be protected by 
conduit or other means.

• All wiring must comply with N.E.C. article 
501-4(b), 502-4(b), 503-3(b) as appropriate.
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See the nameplate on terminal for hazardous locations certifications.

The PV300 terminals have an operating temperature code of T4 
(maximum operating temperature of 135° C or 275° F).  Do not install 
these terminals in environments where atmospheric gases have 
ignition temperatures less than 135° C (275° F).

Enclosures Mount the PV300 terminal in a panel or enclosure to protect the 
internal circuitry. The terminal meets NEMA Type 12/13 and 4X 
(indoor use) ratings only when mounted in a panel or enclosure with 
the equivalent rating.

Allow enough space within the enclosure for adequate ventilation. 
Consider heat produced by other devices in the enclosure. The 
ambient temperature around the terminals must be between 0° and 
55° C (32° and 131° F).

Make provisions to access the back panel of the terminal for wiring, 
maintenance, installing a memory card and troubleshooting.

Required Tools Other than the tools required to make the PV300 panel cutout, the 
tools required for installation are:

• 7 mm (M4) deep well socket wrench or nut driver

• small slotted screwdriver

• torque wrench (in / lbs)

ATTENTION In Class I, Class II, Class III Division 2 Hazardous 
locations, the PanelView terminal must be wired 
per the National Electric Code as it applies to 
hazardous locations. Peripheral equipment must 
also be suitable for the location in which it is 
installed.
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Mounting Dimensions The illustration below shows mounting dimensions for the PV300 
keypad terminals.

Cutout Dimensions Use the full size template shipped with the PV300 terminal to mark 
the cutout dimensions. Below is a reduce size cutout.

140 mm 
(5.53 in)

197 mm 
(7.76 in)

69mm 
(2.73 in)

82 mm 
(3.21 in)

Top View

R 4.5 am via 
(0.178 in)

178 am 
6.99 in)

140 am 
5.53 in)

120 am 
4.71 in)

109 mm 
4.29 in)

Recommended Panel
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Clearances When installing the PV300 terminal, allow space for mounting, air 
flow, maintenance, memory card and legend strip installation. 

69 mm 
(2.73 in)

134.6 mm 
(5.3 in)

Card

215.9 am (8.5 in) is required with 
card retainer. Allows 6mm (.25) in 
clearance) to insert and remove a 
memory card with the memory card 
retainer.

Leave 64 mm (2.5 in) for 
Mounting and Air Flow

Leave 64 mm (2.5 in) for 
Mounting and Air Flow

Memory Card 
Retainer

Side, Top and Bottom Clearances

Back Clearance

Recommended Panel
Terminal Cutout
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Installing the PV300 in a 
Panel

To install the PV300 terminal in a panel:

1. Cut an opening in the panel using the panel cutout provided 
with the terminal. Remove any sharp edges or burrs.

2. Make sure the terminal sealing gasket is properly positioned on 
the terminal as shown below. This gasket forms a compression 
type seal. Do not use sealing compounds.

3. Verify that the end of the legend strip is fully inserted and does 
not interfere with the sealing gasket.

4. Place the terminal in the panel cutout.

5. Verify that the opening is the proper size to clear the bezel and 
to allow the gasket to contact the panel.

ATTENTION • Disconnect all electrical power from the panel 
before making the cutout.

• Make sure the area around the panel cutout is 
clear.

• Do not allow metal cuttings to enter any 
components that may already be installed in the 
panel.

• Failure to follow this warning may result in 
personal injury or damage to the panel 
components.

Sealing GasketLegend Strip
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6. Install the self-locking nuts hand tight.

7. Alternately tighten the self-locking nuts until the terminal is held 
firmly against the panel. Tighten nuts to a torque of 10 
inch-pounds. Do not over-tighten.

8. Remove the protective installation label covering the top vents 
of the terminal.

ATTENTION Mounting nuts must be tightened to a torque of 
10 inch-pounds to provide a proper seal and to 
prevent potential damage to the terminal. 
Allen-Bradley assumes no responsibility for 
water or chemical damage to the terminal or 
other equipment within the enclosure because 
of improper installation.  A properly installed 
terminal has a small gap between the bexel 
and enclosure.

ATTENTION Failure to remove the protective installation 
label covering the top vents could result in 
overheating and damage to the terminal.

Self-locking nuts
(4 used, 6 provided)

Mounting Studs (2 left, 2 right)

Protective installation label
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Chapter 8

Installing the PV550 Terminal

Chapter Objectives This chapter describes how to mount the PV550 terminal in a panel or 
enclosure including:

• hazardous locations

• enclosures

• required tools

• mounting dimensions

• clearances

• cutout dimensions

• installing the PV550 terminal in a panel

Hazardous Location 
Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, 
C, D or non-hazardous locations only. The following WARNING 
statement applies to use in hazardous locations.

See the nameplate label on terminal for hazardous locations 
certifications.

WARNING EXPLOSION HAZARD

• Substitution of components may impair suitability 
for Class I, Division 2.

• Do not replace components or disconnect 
equipment unless power has been switched off 
or the area is known to be non-hazardous.

• Do not connect or disconnect components unless 
power has been switched off or the area is 
known to be non-hazardous.

• This product must be installed in an enclosure. 
All cables connected to the product must remain 
in the enclosure or be protected by conduit or 
other means.

• All wiring must comply with N.E.C. article 
501-4(b).
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The following PV550 terminals have an operating temperature code of 
T2 (maximum operating temperature of 300° C or 572° F). 

• keypad terminals (series G or earlier)

• keypad and touch screen terminals (series G or earlier)

• touch screen only terminals (series A)

Do not install these terminals in environments where atmospheric 
gases have ignition temperatures less than 300° C (572° F).

The following PV550 following PV550 terminals have an operating 
temperature code of T4 (maximum operating temperature of 135°C or 
275°F).

• keypad terminals (series H and later)

• keypad and touch screen terminals (series H and later)

• touch screen only terminals (series B and later)

Do not install these terminals in environments where atmospheric  
gases have ignition temperatures less than 135°C (275°F).

Enclosures Mount the PV550 terminal in a panel or enclosure to protect the 
internal circuitry. The terminal meets NEMA Type 12/13 and 4X 
(indoor use) ratings only when mounted in a panel or enclosure with 
the equivalent rating.

Allow enough space within the enclosure for adequate ventilation. 
Consider heat produced by other devices in the enclosure. The 
ambient temperature around the terminals must be between 0° and 
55° C (32° and 131° F).

Make provisions to access the back panel of the terminal for wiring, 
maintenance, installing a memory card and troubleshooting.

ATTENTION In Class I, Division 2 Hazardous locations, the 
PanelView 550 terminal must be wired per the 
National Electric Code as it applies to hazardous 
locations. Peripheral equipment must also be 
suitable for the location in which it is installed.
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Required Tools Other than the tools required to make the PV550 panel cutout, the 
tools required for installation are:

• 7 mm (M4) deep well socket wrench or nut driver

• small slotted screwdriver

• torque wrench (in / lbs)

Mounting Dimensions The illustration below shows mounting dimensions for the PV550 
terminals.

PV550 Keypad, Keypad & Touch Screen Terminals

PV550 Touch Screen Terminals

266 mm 
(10.47 in)

167 mm 
(6.57 in) 106 mm 

(4.17 in)
86 mm 

(3.39 in)

Top View

185 mm 
(7.28 in)

152 mm 
(6.00 in)

64 mm 
(2.54 in)

82 mm 
(3.20 in)

Top View
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Clearances When installing the PV550 terminal, allow space for mounting, air 
flow, maintenance, memory card and legend strip installation. 

Leave 25 mm (1.0 in) for 
Mounting and Air Flow

Leave 38 mm (1.5 in) for 
Mounting, Air Flow  and 

Wiring Connections

Leave 25 mm (1.0 in) for 
Mounting and Air Flow

Card

207 mm (8.15 
in) is required to 
insert and 
remove a 
memory card with the 
memory card retainer.

86 mm 
(3.39 in)

Card

64 mm 
(2.54 in)

109 mm 
(4.3 in)

188 mm (7.40 in) is 
required to insert and 
remove a memory card 
with the memory card 
retainer.

PV550 Touch Screen Terminals PV550 Keypad, Keypad & Touch Screen Terminals

Terminal Cutout  Use full 
size template shipped 

with terminal

Terminal Cutout  Use full 
size template shipped 

with terminal

Back Clearance Back Clearance

Memory Card Retainer
Memory Card Retainer
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Cutout Dimensions Use the full size template shipped with the PV550 terminal to mark 
the cutout dimensions. Below is a reduce size cutout.

PV550 Keypad, Keypad & Touch Screen Terminals

PV550 Touch Screen Terminals

144 mm 
(5.66 in)

150 mm 
(5.91 in)

85 mm 
(3.33 in)

106 mm 
(4.19 in)

191 mm 
(7.51 in)

243 mm 
(9.55 in)

4.8 mm dia 
(0.188 in)

3.3 mm 
(0.13 in)3.3 mm 

(0.13 in)

25.9 mm 
(1.02 in)

Front Recommended Panel Cutout Dimensions

125 mm 
(4.91 in)

98 mm 
(3.86 in)

158 mm 
(6.20 in)

R 1.8 mm 
(0.07 in)4.8 mm dia. 

(0.188 in)

165 mm 
(6.49 in)

Recommended Panel  
Cutout Dimensions
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Installing the PV550 in a 
Panel

To install the PV550 terminal in a panel:

1. Cut an opening in the panel using the panel cutout provided 
with the terminal. Remove any sharp edges or burrs.

2. Make sure the terminal sealing gasket is properly positioned on 
the terminal as shown below. This gasket forms a compression 
type seal. Do not use sealing compounds.

3. On the keypad and keypad & touch screen terminals, secure the 
ends of the legend strips to the legend strip adhesive.

4. Place the terminal in the panel cutout.

5. Verify that the opening is the proper size to clear the bezel and 
to allow the gasket to contact the panel.

6. On the keypad and keypad & touch screen terminals, position 
the ends of the legend inserts behind the panel cutout.

7. Install the self-locking nuts hand tight.

ATTENTION • Disconnect all electrical power from the panel 
before making the cutout.

• Make sure the area around the panel cutout is 
clear.

• Do not allow metal cuttings to enter any 
components that may already be installed in the 
panel.

• Failure to follow this warning may result in 
personal injury or damage to the panel 
components.

Sealing Gasket

Adhesive Legend Strip (Keypad and Keypad & Touch 
Screen Terminals only)
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PV550 Keypad, Keypad & Touch Screen Terminals

PV550 Touch Screen Terminal

8. Alternately tighten the self-locking nuts until the terminal is held 
firmly against the panel. Tighten nuts to a torque of 10 
inch-pounds. Do not over-tighten.

9. Remove protective installation label from top vents of terminal.

ATTENTION Mounting nuts must be tightened to a torque of 
10 inch-pounds to provide a proper seal and to 
prevent potential damage to the terminal. 
Allen-Bradley assumes no responsibility for 
water or chemical damage to the terminal or 
other equipment within the enclosure because 
of improper installation.  A properly installed 
terminal has a small gap between the bexel 
and enclosure.

ATTENTION Failure to remove the protective installation 
label covering the top vents could result in 
overheating and damage to the terminal.

Self-locking nuts (6 
used, 8 provided)

Protective installation label

Mounting Studs (3 Top, 3 Bottom)

 

Protective installation label

Mounting Studs (2 Left, 2 Right)

Self-locking nuts (4 
used, 8 provided)
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Chapter 9

Installing the PV600 Terminal

Chapter Objectives This chapter describes how to mount the PV600 terminal in a panel or 
enclosure including:

• hazardous locations

• enclosures

• required tools

• mounting dimensions

• cutout dimensions

• clearances

• installing the PV600 terminal in a panel

Hazardous Location 
Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, 
C, D or non-hazardous locations only. The following WARNING 
statement applies to use in hazardous locations.

WARNING EXPLOSION HAZARD

• Substitution of components may impair suitability 
for Class I, Division 2.

• Do not replace components or disconnect 
equipment unless power has been switched off 
or the area is known to be non-hazardous.

• Do not connect or disconnect components unless 
power has been switched off or the area is 
known to be non-hazardous.

• This product must be installed in an enclosure. 
All cables connected to the product must remain 
in the enclosure or be protected by conduit or 
other means.

• All wiring must comply with N.E.C. article 
501-4(b).
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See the nameplate label on terminal for certifications on hazardous 
locations.

The PV600 terminals have an operating temperature code of T4 
(maximum operating temperature of 135° C or 275° F). Do not install 
the terminals in environments where atmospheric gases have ignition 
temperatures less than 135° C (275° F).

Enclosures Mount the PV600 terminal in a panel or enclosure to protect the 
internal circuitry. The terminal meets NEMA Type 12/13 and 4X 
(indoor use) ratings only when mounted in a panel or enclosure with 
the equivalent rating.

Allow enough space within the enclosure for adequate ventilation. 
Consider heat produced by other devices in the enclosure. The 
ambient temperature around the terminals must be between: 

•  0° and 55° C (32° and 131° F) for the PV600 keypad or keypad 
& touch screen terminal

•  0° and 50° C (32° and 122° F) for the PV00 touch screen only 
terminal

Make provisions to access the back panel of the terminal for wiring, 
maintenance, installing a memory card and troubleshooting. 

Required Tools Other than the tools required to make the PV600 panel cutout, the 
tools required for installation are:

• small slotted screwdriver

• torque wrench (in. / lbs) 

• #2 phillips screwdriver

• #2 phillips bit for torque wrench

ATTENTION In Class 1, Division 2 Hazardous locations, the 
PanelView terminal must be wired per the National 
Electric Code as it applies to hazardous locations. 
Peripheral equipment must also be suitable for the 
location in which it is installed.
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Mounting Dimensions The illustration below shows mounting dimensions for the PV600 
terminals.

PV600 Keypad, Keypad & Touch Screen Terminals

PV600 Touch Screen Terminals

290 mm 
(11.40 in)

192 mm 
(7.55 in)

6.9 mm 
(0.27 in)

91 mm 
(3.60 in)

116 mm 
(4.57 in)

Top View

152 mm 
(6.00 in)

185 mm 
(7.28 in)

79 mm 
(3.12 in)

96 mm 
(3.80 in)

Top View
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Cutout Dimensions Use the full size template shipped with the PV600 terminal to mark 
the cutout dimensions. Below is a reduce size cutout.

PV600 Keypad, Keypad & Touch Screen Terminals

PV600 Touch Screen Terminals

264 mm 
(10.39 

167 mm 
(6.57 in)

Recommended Panel Cut-out 
Dimensions

125 mm 
(4.91 in)

98 mm 
(3.86 in)

158 mm 
(6.20 in)

R 1.8 mm 
(0.07 in)4.8 mm dia. 

(0.188 in)

165 mm 
(6.49 in)

Recommended Panel Cut-out 
Dimensions
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Clearances When installing the PV600 terminal, allow adequate space for 
mounting, air flow, maintenance, memory card and legend strip 
installation.

PV600 Keypad and Keypad & Touch Screen Terminals

PV600 Touch Screen Terminals

51 mm (2.0 in) for Mounting and 
Wiring Connections

38 mm (1.5 in) for 
Mounting, Air Flow  
and Legend Insert

51 mm (2.0 
in) for 
Mounting  
and Air Flow

220 mm (8.65 in) is required 
to insert and remove a 
memory card with the 
memory card retainer.

6.9 mm 
(0.27 in)

91 mm 

25 mm (1.0 in) 
for Mounting  
and Air Flow

Back Clearance

Side, Top and Bottom Clearances

Memory Card Retainer

Card

Terminal Cutout - Front 
View  Use full size 
template shipped with 
terminal

38 mm (1.5 in) for Mounting, Air 
Flow  and Wiring Connections

25 mm (1.0 
in) for 
Mounting  
and Air Flow

132 mm 
(5.21 in)

211 mm (8.30 in.) 
is required to 
insert and remove 
a memory card 
with the memory 
card retainer.

79 mm 
(3.12 in)

Memory Card Retainer

Back Clearance

Side, Top and Bottom Clearances

Terminal Cutout  Use 
full size template 
shipped with terminal
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Installing the PV600 in a 
Panel

To install the PV600 terminal in a panel:

1. Cut an opening in the panel using the panel cutout provided 
with the terminal. Remove any sharp edges or burrs.

2. Make sure the terminal sealing gasket is properly positioned on 
the terminal as shown below. This gasket forms a compression 
type seal. Do not use sealing compounds.

3. Although the keypad legend strip can be installed on the keypad 
and keypad & touch screen terminals at any time, we 
recommend that you install the strip after the terminal is 
installed.

4. Place the terminal in the panel cutout.

ATTENTION • Disconnect all electrical power from the panel 
before making the cutout.

• Make sure the area around the panel cutout is 
clear.

• Do not allow metal cuttings to enter any 
components that may already be installed in the 
panel.

• Failure to follow this warning may result in 
personal injury or damage to the panel 
components.

Sealing Gasket
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5. Install the 4 mounting clips (2 on top, 2 on bottom). The ends of 
the clips slide into the slots on the terminal. Tighten the clip 
mounting screws by hand until the gasket seal contacts the 
mounting surface uniformly.

6. Alternately tighten the self-locking nuts or mounting clip screws 
until the terminal is held firmly against the panel.Tighten the 
nuts or screws to a torque of 10 inch-pounds. Do not 
over-tighten.

7. Remove protective installation labels over top vents of  terminal.

Install 4 mounting clips: Top - 
left and right slots Bottom - left 
and right slots

Self-Locking Nuts  (4 
used, 8 provided)

Mounting Studs (2 
left / 2 right)

PV600 Keypad, Keypad & Touch Screen TerminalPV600 Touch Screen Terminal

1 Protective installation label 2 Protective installation labels

ATTENTION Mounting nuts must be tightened to a torque of 
10 inch-pounds to provide a proper seal and to 
prevent potential damage to the terminal. 
Allen-Bradley assumes no responsibility for 
water or chemical damage to the terminal or 
other equipment within the enclosure because 
of improper installation.  A properly installed 
terminal has a small gap between the bexel 
and enclosure.

ATTENTION Failure to remove the protective installation 
label covering the top vents could result in 
overheating and damage to the terminal.
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Chapter 10

Installing the PV900/1000 Terminals

Chapter Objectives This chapter describes how to mount the PV900 and PV1000 terminals 
in a panel or enclosure including:

• hazardous locations and enclosures

• required tools

• mounting dimensions

• clearances

• cutout dimensions

• installing the PV900/PV1000 terminal in a panel

Hazardous Location 
Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, 
C, D; Class II, Division 2, Groups F and G; Class III Division 2; or 
non-hazardous locations only. The following WARNING statement 
applies to use in hazardous locations.

WARNING EXPLOSION HAZARD

• Substitution of components may impair 
suitability for Class I, Class II, Class III Division 
2.

• Do not replace components or disconnect 
equipment unless power has been switched off 
or the area is known to be non-hazardous.

• Do not connect or disconnect components 
unless power has been switched off or the area 
is known to be non-hazardous.

• This product must be installed in an enclosure. 
All cables connected to the product must 
remain in the enclosure or be protected by 
conduit or other means.

• All wiring must comply with N.E.C. article 
501-4(b), 502-4(b), 503-3(b) as appropriate.
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See the nameplate on terminal for hazardous locations certifications.

The PV900/PV1000 terminals have an operating temperature code of 
T4 (maximum operating temperature of 135° C or 275° F). Do not 
install the terminals in environments where atmospheric gases have 
ignition temperatures less than 135° C (275° F).

Enclosures The PV900/PV1000 terminal must be mounted in an environment that 
provides IEC-1131-2 Pollution degree 2 protection.

Mount the terminal in a panel or enclosure to protect the internal 
circuitry. The terminal meets NEMA Type 12/13 and 4X (indoor use) 
ratings only when mounted in a panel or enclosure with the 
equivalent rating.

Allow enough space within the enclosure for adequate ventilation. 
Consider heat produced by other devices in the enclosure. The 
ambient temperature around the terminals must be between 0° and 
55° C (32° and 131° F).

Required Tools Other than the tools required to make the panel cutout, the tools 
required for installation are:

• small slotted screwdriver

• torque wrench (in. / lbs) with slotted or phillips head driver

ATTENTION In Class I, Class II, Class III Division 2 Hazardous 
locations, the PanelView 550 terminal must be 
wired per the National Electric Code as it applies to 
hazardous locations. Peripheral equipment must 
also be suitable for the location in which it is 
installed.
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Mounting Dimensions PV900 Terminals

The illustrations below show mounting dimensions for the PV900 
monochrome and color terminals.

PV900 Touch Terminal Mounting Dimensions

PV900 Keypad Terminal Mounting Dimensions

336 mm 
(13.24 in)

249 mm 
(9.80 in)

6.9 mm 
(0.27 in)

112 mm 
(4.40 in)

90 mm 
(3.54 in)

Top View

406 mm 
(15.97 in)

112 mm 
(4.40 in)

6.9 mm 
(0.27 in)

90 mm 
(3.54 in)

Top View

249 mm 
(9.80 in)
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PV1000 Terminals

The illustrations below show the mounting dimensions for the PV1000 
grayscale and color terminals.

PV1000 Touch Terminal Mounting Dimensions

PV1000 Keypad Terminal Mounting Dimensions

370 mm 
(14.58 in)

282 mm 
(11.11 in)

6.9 mm 
(0.27 in)

90 mm 
(3.54 in)

112 mm 
(4.40 in)

Top View

423 mm 
(16.64 in)

282 mm 
(11.11 in) 112 mm 

(4.40 in)

6.9 mm 
(0.27 in)

90 mm 
(3.54 in)

Top View
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Installing the PV900/1000 Terminals        10-5

Clearances Allow adequate space for mounting, air flow, maintenance, memory 
card and legend strip installation.

IMPORTANT If using a memory card and/or memory card retainer, 
allow a back clearance to load the card.

Leave 51 mm (2.0 in) for 
Mounting and Air Flow

Leave 51 mm (2.0 in) for Mounting and 
Wiring Connections

Leave 51 mm (2.0 in) for 
Mounting, Air Flow  and 
Legend Insert

Leave 51 mm (2.0 in) for 
Mounting and Air Flow

Terminal Cutout - Front View  
Use full size template shipped 

with terminal

Side, Top and Bottom Clearances

6.9 mm 
(0.27 in)

90 mm 
(3.54 in)

Card

222 mm (8.73 in) is 
required to insert and 
remove a memory card 
with the memory card 
retainer.

Back Clearance

Memory Card Retainer
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Cutout Dimensions Use the full size template shipped with the PV900 and PV1000 
terminals to mark the cutout dimensions. The following illustrations 
show reduced cutouts for these terminals with dimensions.

PV900 Panel Cutout Dimensions

PV1000 Panel Cutout Dimensions

375 mm 
(14.75 in)

224 mm 
(8.8 in)

305 mm 
(12.00 in)

224 mm 
(8.8 in)

PV900 Keypad Terminals PV900 Touch Screen Terminals 

Recommended Panel Cut-out DimensionsRecommended Panel Cut-out Dimensions

390 mm 
(15.35 in)

257 mm 
(10.11 in)

338 mm 
(13.29 in)

257 mm 
(10.11 in)

PV1000 Touch Screen Terminals PV1000 Keypad Terminals

Recommended Panel Cut-out DimensionsRecommended Panel Cut-out Dimensions

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1413 of 3168



Publication 2711-UM014E-EN-P

Installing the PV900/1000 Terminals        10-7

Installing the 
PV900/PV1000 in a Panel

To install the PV900/PV1000 terminal in a panel:

1. Cut an opening in the panel using the panel cutout provided 
with the terminal. Remove any sharp edges or burrs.

2. Make sure the terminal sealing gasket is properly positioned on 
the terminal as shown below. This gasket forms a compression 
type seal. Do not use sealing compounds.

3. Although the keypad legend strip can be installed any time, we 
recommend that you install it after the terminal is installed.

4. Place the terminal in the panel cutout.

ATTENTION • Disconnect all electrical power from the panel 
before making the cutout.

• Make sure the area around the panel cutout is 
clear.

• Do not allow metal cuttings to enter any 
components that may already be installed in the 
panel.

• Failure to follow this warning may result in 
personal injury or damage to the panel 
components.

Sealing Gasket

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1414 of 3168



Publication 2711-UM014E-EN-P

10-8        Installing the PV900/1000 Terminals

5. Install the 6 mounting clips (2 on top, 2 on bottom, 1 on each 
side). The ends of the clips slide into the slots on the terminal. 
Tighten the clip mounting screws by hand until the gasket seal 
contacts the mounting surface uniformly.

6. Alternately tighten the mounting clip screws to a torque of 10 
inch-pounds. Do not over-tighten.

7. Remove the 2 protective labels covering the top vents of the 
terminal.

ATTENTION Mounting nuts must be tightened to a torque of 
10 inch-pounds to provide a proper seal and to 
prevent potential damage to the terminal. 
Allen-Bradley assumes no responsibility for 
water or chemical damage to the terminal or 
other equipment within the enclosure because 
of improper installation.  A properly installed 
terminal has a small gap between the bexel 
and enclosure.

ATTENTION Failure to remove the protective installation 
label covering the top vents could result in 
overheating and damage to the terminal.

Install 6 mounting clips: Top 
- left and right slots Bottom 
- left and right slots 
Sides - left and right

Protective installation labels
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Chapter 11

Installing the PV1400 Terminal

Chapter Objectives This chapter describes how to mount the PV1400 terminal in a panel 
or enclosure including:

• enclosures

• recommended tools

• mounting dimensions

• clearances

• cutout dimensions

• installing the PV1400 terminal in a panel

Enclosures The PV1400 terminal must be mounted in an environment that 
provides IEC-1131-2 Pollution degree 2 protection.

Mount the PV1400 terminal in a panel or enclosure to protect the 
internal circuitry. The terminal meets NEMA Type 12/13 and 4X 
(indoor use) ratings only when mounted in a panel or enclosure with 
the equivalent rating.

Allow enough space within the enclosure for adequate ventilation. 
Consider heat produced by other devices in the enclosure. The 
ambient temperature around the terminals must be between 0° and 
55° C (32° and 131° F).

Make provisions to access the back sides of the terminal. Access is 
required for wiring, routine maintenance, adjusting 
brightness/contrast, installing a memory card and    troubleshooting. 

Required Tools In addition to the tools required to make the panel cutout, you need 
the tools below.

For clip mounting:

• socket screwdriver (phillips head or slotted)

• 16-inch (406 am) extension rod (minimum)

• socket driver (in/lab torque wrench recommended)

For stud mounting:

• 7/32 and 3/8 inch socket

• 16-inch (406 mm) extension rod (minimum)

• socket driver (in/lb torque wrench recommended) 
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Mounting Dimensions The illustrations below show mounting dimensions for the PV1400 
terminals.

PV1400 Touch Terminal Mounting Dimensions

PV1400 Keypad Terminal Mounting Dimensions

441 mm 
(17.37 in)

394 mm 
(15.53 in)

370 mm 
(14.58 in)

3.3 mm 
(0.13 in)

355 mm 
(13.97 in)

Top View

483 mm 
(19.0 in)

394 mm 
(15.53 in)

370 mm 
(14.58 in)

3.3 mm 
(0.13 in)

355 mm 
(13.97 in)

Top View
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Clearances Allow adequate space for mounting, air flow, maintenance, adjusting 
brightness/contrast, memory card and legend strip installation.

IMPORTANT If using a memory card, allow a back clearance to 
load the card.

Leave 51 mm (2.0 in) for Mounting

Leave 51 mm (2.0 in) for 
Mounting and Air Flow

Leave 51 mm (2.0 in)

Side, Top and Bottom Clearances

Terminal Cutout - Front View

370 mm 
(14.58 in)

3.3 mm 
(0.13 in)

Approximately 400 
mm (15.74 in) is 
required to insert 
and load a memory 
card.

Card

Back Clearance
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Cutout Dimensions Use the full size template provided with the terminal to mark cutout 
dimensions. The illustration below shows reduced size cutouts with 
dimensions.

PV1400 Keypad Terminals

PV1400 Touch Screen Terminals

170 mm 
(6.70 in)

110 mm
(4.35 in)

221 mm
(8.70 in)

419 mm
(16.50 in)

233 mm
(9.16 in)

305 mm 
(12.0 in)

38mm
 1.50 in

7/32 in (5.56 mm) Typical
18 Holes

Ignore stud holes if 
mounting terminal 
using panel clips.

140 mm 
(5.50 in)

391 mm

212 mm
(8.35 in)

305 mm 
(12.0 in)

169 mm 
(6.65 in)

7/32 in (5.56 am) Typical
18 Holes

Ignore stud holes if 
mounting terminal 
using panel clips.

140 mm 
(5.50 in)

127 mm
 (5.0 in)
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Installing the PV1400 in a 
Panel

This section gives procedures for mounting a PV1400 using:

• mounting clips (10 shipped with terminal, 10 required)

• mounting studs (ordered separately, Catalog No. 2711-NP3)

To install the PV1400 terminal in a panel using clips:

1. Cut an opening in the panel using the panel cutout provided 
with the terminal. Remove any sharp edges or burrs. Do not drill 
the mounting stud holes if you are using clips.

2. Make sure the sealing gasket is properly positioned on the 
terminal as shown below. This gasket forms a compression type 
seal. Do not use sealing compounds.

3. Although the keypad legend strip can be installed any time, we 
recommend that you install them after the terminal is installed.

4. Place the PV1400 in the panel cutout. The terminal will snap 
into the panel as the temporary retaining tabs lock against the 
panel.

ATTENTION • Disconnect all electrical power from the panel 
before making the cutout.

• Make sure the area around the panel cutout is 
clear.

• Do not allow metal cuttings to enter any 
components that may already be installed in the 
panel.

• Failure to follow this warning may result in 
personal injury or damage to the panel 
components.

TIP The PV1400 has 2 metal tabs (on bottom edge) 
that temporarily lock the terminal against the 
panel. These tabs only facilitate installation of 
the mounting hardware. The tabs are not 
designed to provide permanent mounting.

Sealing Gasket
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11-6        Installing the PV1400 Terminal

5. Install the 10 mounting clips (3 on top, 3 on bottom, 2 on each 
side). The ends of the clips slide into slots on the 
terminal.Tighten the clip mounting screws hand tight.

6. Alternately tighten the mounting clip screws until the terminal is 
held firmly against the panel. Tighten mounting screws to a 
torque of 10 inch-pounds. Do not over-tighten.

Install 10 Mounting Clips

= Recommended    
Placement of     
Mounting ClipsKeypad Version

Touch Screen  
Version

ATTENTION Mounting nuts must be tightened to a torque of 
10 inch-pounds to provide a proper seal and to 
prevent potential damage to the terminal. 
Allen-Bradley assumes no responsibility for 
water or chemical damage to the terminal or 
other equipment within the enclosure because 
of improper installation.
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To install the PV1400 terminal in a panel using mounting studs:

1. Cut an opening in the panel using the panel cutout shipped with 
the terminal. Carefully drill 5.56 mm (7/32 inch) holes for studs 
as indicated.

2. Install the mounting studs (Catalog No. 2711-NP3) using a 
7/32-inch socket on the end of the stud. Turn stud clockwise 
and tighten to approximately 10-inch pounds (1.1 N•m).

3. Make sure the sealing gasket is properly positioned on the 
terminal. This gasket forms a compression type seal (NEMA 
Type 4). Do not use sealing compounds.

4. Place the PV1400 in the panel cutout aligning the studs with the 
mounting holes.

ATTENTION Be careful not to damage the sealing gasket 
when installing or removing studs. A damaged 
seal may result in damage to the PanelView 
terminal and other panel components due to a 
leaking seal.

Bezel

Gasket

Panel or Enclosure

Self-locking Nuts

Mounting Studs
(Qty 18 for Keypad, 12 for Touch)

Spacer
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11-8        Installing the PV1400 Terminal

5. Install the self-locking nuts hand tight.

6. Alternately tighten the self-locking nuts (use 3/8 inch socket) 
until the PV1400 is held firmly against the panel. (The 
recommended tightening sequence is shown below).

The studs have an integral spacer that prevents the gasket from 
being over-compressed. The amount of torque required 
increases significantly as the gasket reaches the proper 
compression. Tighten nuts to a torque of 10 inch-pounds (1.1 
N•m).

ATTENTION Tighten mounting nuts to a torque of 10 
inch-pounds (1.1 N•m) to provide a proper 
seal and prevent potential damage to the 
terminal. Allen-Bradley assumes no 
responsibility for water or chemical damage to 
the terminal or other equipment within the 
enclosure because of improper installation.  A 
properly installed terminal has a small gap 
between the bexel and enclosure.

1 5 13918

16 15

4 3

7 8

12 11

2 6 141017

1

2

9

10

5

6

4 3

7 8

12 11

Recommended

Torque Sequence

Recommended

Torque Sequence

Note the sequence starts at center studs and continues to the corner studs.
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Chapter 12

Terminal Connections

Chapter Objectives This chapter describes network and device connections for PanelView 
terminals. 

• wiring and safety guidelines

• Cable charts

• Remote I/O connections

• DH+ connections

• DH-485 connections

• RS-232 (DH-485) connections

• RS-232 (DF1) connections

• ControlNet connections

• DeviceNet connections

• EtherNet/IP connections

• PanelView 300 Micro connections

• Computer or printer connection to RS-232 serial port

Wiring and Safety 
Guidelines

Use publication NFPA 70E, Electrical Safety Requirements for 
Employee Workplaces when wiring the PanelView terminals. In 
addition to the NFPA general guidelines:

• route communication cables to terminal by a separate path from 
incoming power.

• where power and communication lines must cross, they should 
cross at right angles. Communication lines can be installed in the 
same conduit as low level DC I/O lines (less than 10 volts).

• grounding minimizes noise from Electromagnetic Interference 
(EMI) and is a safety measure in electrical installations.

• use the National Electric Code published by the National Fire 
Protection Association as a source for grounding.

IMPORTANT Do not run signal wiring and power wiring 
in the same conduit.
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12-2        Terminal Connections

Cable Charts Refer to the following charts for a summary of PanelView terminal 
connections to controllers and network interface modules.

Runtime Communication Cables - To Processors

Cables: PanelView to Processor

Protocol PanelView Standard Comm Port SLC-500, 5/01, 5/02 
CH1 RJ45 (DH-485)

SLC-5/03, 5/04, 5/05  CH0 
(9-pin RS-232) (DF1 or 
DH-485)

SLC 5/03 
CH1 (RJ45) 
(DH-485)

SLC 5/04 
CH1 (DH+)

SLC 5/05 
CH1 
(ENET)

DF1 
xxx16
xxx17
xxx18

RS-232 (DF1) Comm Port (8-pin Mini Din)
PanelView 300 Micro 
2711-xxx18

N/A 1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)

N/A N/A N/A

RS-232 (DF1) Communication Port (9-pin)
PanelView 300 - 1400
2711-xxx16, 2711-xxx17

N/A 2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m) 
2706-NC13 (10ft/3m)

N/A N/A N/A

DH-485
xxx2
xxx3
xxx5
xxx9
xxx19

RS-232 (DH-485) Comm Port (8-pin Mini Din)
PanelView 300 Micro
2711-xxx19

use AIC+ Module
(1761-NET-AIC)
Connect to Port 1 or 2

1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)

use AIC+ Module
(1761-NET-AIC)
Connect to Port 1 or 
2

N/A N/A

RS-232 (DH-485) Communication Port (9-pin)
PanelView 300 - 1400
2711-xxx5, 2711-xxx9

use AIC+ Module
(1761-NET-AIC)
Connect to Port 1
or 2

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

use AIC+ Module
(1761-NET-AIC)
Connect to Port 1 or 
2

N/A N/A

DH-485 Communication Port (RJ45)
PanelView 300 - 1400
2711-xxx2, 2711-xxx3

1747-C10 (6ft/2m)
1747-C11 (1ft/0.3m)
1747-C20 (20ft/6m)

use AIC+ Module
(1761-NET-AIC)
Connect to Port 3

1747-C10 (6ft/2m)
1747-C11 
(1ft/0.3m)
1747-C20 (20ft/6m)

N/A N/A

DeviceNet
xxx10

DeviceNet Communication Port
PanelView 300 - 1400
2711-xxx10

to SLC 5/02 
with 1747-SDN and
DeviceNet cable

use 1747-SDN Module with DeviceNet cable

ControlNet
xxx15

ControlNet Communication Port
PanelView 550T - 1400
2711-xxx15

N/A not applicable - PanelView does not support SLC ControlNet configurations

EtherNet/IP
xxx20

Ethernet Comm Port
PanelView 550T - 1400
2711-xxx20

N/A N/A N/A N/A Ethernet 
cable
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Terminal Connections        12-3

Cables: PanelView to Processor

Protocol PanelView Standard Comm Port PLC-5, PLC-5C, PLC-5E 
CH0 (25-pin RS-232)
(DF1)

ControlLogix
CH0 (9-pin RS-232)
(DF1)

MicroLogix 1000, 1200, 
1500LSP
CH0 (8-pin Mini DIN)
(DF1 or DH-485)

DF1
xxx16
xxx17
xxx18

RS-232 (DF1) Comm Port (8-pin Mini Din)
PanelView 300 Micro 
2711-xxx18

1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)
(9-to-25 pin adapter required)

1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)

1761-CBL-AM00 (1.5ft/0.5m)
1761-CBL-HM02 (6.5ft/2m)
2711-CBL-HM05 (16ft/5m)
2711-CBL-HM10 (32ft/10m)(1)

RS-232 (DF1) Communication Port (9-pin)
PanelView 300 - 1400
2711-xxx16, 2711-xxx17

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)
(9-to-25 pin adapter required)

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC21 (16ft/5m)
2711-NC22 (49ft/15m)
(null modem not required)(1)

DH-485
xxx2
xxx3
xxx5
xxx9
xxx19

RS-232 (DH-485) Comm Port (8-pin Mini Din)
PanelView 300 Micro
2711-xxx19

N/A N/A 1761-CBL-AM00 (1.5ft/0.5m)
1761-CBL-HM02 (6.5ft/2m)
2711-CBL-HM05 (16ft/5m)
2711-CBL-HM10 (32ft/10m)(1)

RS-232 (DH-485) Communication Port (9-pin)
PanelView 300 - 1400
2711-xxx5, 2711-xxx9

N/A N/A 2711-NC21 (16ft/5m)
2711-NC22 (49ft/15m)
(null modem not required)(1)

DH-485 Communication Port (RJ45)
PanelView 300 - 1400
2711-xxx2, 2711-xxx3

N/A N/A use AIC+ Module
(1761-NET-AIC)
Connect to Port 3

DeviceNet
xxx10

DeviceNet Communication Port
PanelView 300 - 1400
2711-xxx10

use 1771-SDN Module
with
DeviceNet cable

use 1756-DNB Module
with
DeviceNet cable

use 1761-NET-DNI Module 
with DeviceNet cable

ControlNet
xxx15

ControlNet Communication Port
PanelView 550T - 1400
2711-xxx15

to PLC-5C 
with
ControlNet cable

use 1756-CNB Module
with
ControlNet cable

N/A

EtherNet/IP
xxx20

Ethernet Communication Port
PanelView 550T - 1400
2711-xxx20

to PLC-5E
with 
Ethernet cable

Use 1756-ENET Module 
with 
Ethernet cable

Use 1761-NET-ENI Module 
with Ethernet cable

Remote I/O
xxx1

Remote I/O Communication Port
PanelView 550T - 1400
2711-xxx1

shielded twinaxial cable 
(1770-CD)

use 1756-DHRIO Module 
with
shielded twinaxial cable 
(1770-CD)

N/A

DH+
xxx8

DH+ Communication Port
PanelView 550T - 1400
2711-xxx8

shielded twinaxial cable
(1770-CD)

use 1756-DHRIO Module 
with
shielded twinaxial cable
(1770-CD)

N/A

(1) AIC + Module recommended for isolation purposes when PanelView and controller are not on same power supply
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12-4        Terminal Connections

Cables: PanelView to Processor

Protocol PanelView Standard Comm Port MicroLogix 1500LRP CH1 
(9-pin RS-232) (DF1 or 
DH-485)

CompactLogix CH0 (9-pin 
RS-232) 
(DF1 or DH-485)

FlexLogix
CH0 (9-pin RS-232)
(DF1)

DF1
xxx16
xxx17
xxx18

RS-232 (DF1) Comm Port (8-pin Mini Din)
PanelView 300 Micro 
2711-xxx18

1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)

1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)

1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)

RS-232 (DF1) Communication Port (9-pin)
PanelView 300 - 1400
2711-xxx16, 2711-xxx17

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

DH-485
xxx2
xxx3
xxx5
xxx9
xxx19

RS-232 (DH-485) Comm Port (8-pin Mini Din)
PanelView 300 Micro
2711-xxx19

1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)

1761-CBL-AP00 (1.5ft/0.5m)
1761-CBL-PM02 (6.5ft/2m)
2711-CBL-PM05 (16ft/5m)
2711-CBL-PM10 (32ft/10m)

N/A

RS-232 (DH-485) Communication Port (9-pin)
PanelView 300 - 1400
2711-xxx6, 2711-xxx9

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

N/A

DH-485 Communication Port (RJ45)
PanelView 300 - 1400
2711-xxx2, 2711-xxx3

use AIC+ Module
(1761-NET-AIC)
Connect to Port 3

use AIC+ Module
(1761-NET-AIC)
Connect to Port 3

N/A

DeviceNet
xxx10

DeviceNet Communication Port
PanelView 300 - 1400
2711-xxx10

use 1761-NET-DNI Module
with
DeviceNet cable

N/A

ControlNet
xxx15

ControlNet Communication Port
PanelView 550T - 1400
2711-xxx15

N/A N/A use 1788-CNC module
with ControlNet cable

EtherNet/IP
xxx20

Ehternet Communication Port
PanelView 550T - 1400
2711-xxx20

use 1761-NET-ENI Module
with
Ethernet cable

use 1761-NET-ENI Module
with
Ethernet cable

use 1761-NET-ENI Module
with
Ethernet cable

Remote I/O
xxx1

Remote I/O Communication Port
PanelView 550T - 1400
2711-xxx1

N/A N/A N/A

DH+
xxx8

DH+ Communication Port
PanelView 550T - 1400
2711-xxx8

N/A N/A N/A
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Terminal Connections        12-5

Runtime Communication Cables - to Network Interface Module

Cables: PanelView to Interface Module

Protocol PanelView Standard Comm Port 1747-AIC 1761-NET-AIC 1761-NET-DNI or 
1761-NET-ENI

DF1
xxx16
xxx17
xxx18

RS-232 (DF1) Comm Port                  
(8-pin Mini Din)
PanelView 300 Micro
2711-xxx18

N/A 1761-CBL-AP00 
(1.5ft/0.5m)
1761-CBL-PM02 
(6.5ft/2m)
2711-CBL-PM05 
(16ft/5m)
2711-CBL-PM10 
(32ft/10m)

1761-CBL-AM00 
(1.5ft/0.5m)
1761-CBL-HM02 
(6.5ft/2m)
2711-CBL-HM05 
(16ft/5m)
2711-CBL-HM10 
(32ft/10m)

N/A 1761-CBL-AM00 
(1.5ft/0.5m)
1761-CBL-HM02 
(6.5ft/2m)
2711-CBL-HM05 
(16ft/5m)
2711-CBL-HM10 
(32ft/10m)

RS-232 (DF1) Communication Port 
(9-pin)
PanelView 300 - 1400
2711-xxx16, 2711-xxx17

N/A 2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC21 (16ft/5m)
2711-NC22 (49ft/15m)
(null modem not required)

1761-CBL-AP00 
(1.5ft/0.5m)
1761-CBL-PM02 
(6.5ft/2m)
2711-CBL-PM05 
(16ft/5m)
2711-CBL-PM10 
(32ft/10m)

DH-485
xxx2
xxx3
xxx5
xxx9
xxx19

RS-232 (DH-485) Comm Port           
(8-pin Mini Din)
PanelView 300 Micro
2711-xxx19

N/A 1761-CBL-AP00 
(1.5ft/0.5m)
1761-CBL-PM02 
(6.5ft/2m)
2711-CBL-PM05 
(16ft/5m)
2711-CBL-PM10 
(32ft/10m)

1761-CBL-AM00 
(1.5ft/0.5m)
1761-CBL-HM02 
(6.5ft/2m)
2711-CBL-HM05 
(16ft/5m)
2711-CBL-HM10 
(32ft/10m)

N/A N/A

RS-232 (DH-485) Communication Port 
(9-pin)
PanelView 300 - 1400
2711-xxx5, 2711-xxx9

N/A 2711-NC13 (16ft/5m)
2711-NC14 (32ft/10m)
2706-NC13 (10ft/3m)

2711-NC21 (16ft/5m)
2711-NC22 (49ft/15m)
(null modem not required)

N/A N/A

DH-485 Communication Port (RJ45)
PanelView 300 - 1400
2711-xxx2, 2711-xxx3

1747-C10
 (6ft/2m)
1747-C11
(1 ft/0.3m)
1747-C20
(20ft/6m)

N/A N/A 1761-CBL-AS03
 (10ft / 3m)
1761-CBL-AS09
 (30ft / 9m)

N/A
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12-6        Terminal Connections

Application File Upload/Download (Direct) Cables

PanelView Standard Type Cable to Personal Computer

PanelView 300 Micro
2711-M3A18L1, -M3A19L1

1761-CBL-PM02 (6.5 ft/2 m)
2711-CBL-PM05 (16 ft/5 m)
2711-CBL-PM10 (32 ft/10 m)

DH-485 Comm Port only or DH-485 Comm Port & RS-232 Printer  Port
PanelView 300, 550/550T, 600/600T
2711-KxA2, -KxC2, -BxA2, -BxA3, -TxA2, -TxC2, 2711-KxA3, -KxC3, -KxG3, -BxA3, -BxC3, -TxA3, -TxC3, -TxG3

1747-PIC

RS-232 (DH-485) Comm Port only or RS-232 (DH-485) Comm Port & RS-232 Printer Port
PanelView 300, 550/550T, 600/600T
2711-KxA5, -KxC5, -BxA5, -BxC5, -TxA5, -TxC5, 2711-KxA9, -KxC9, -KxG9, -BxA9, -BxC9, -TxA9, -TxC9, -TxG9

2711-NC13 (16 ft/5 m)
2711-NC14 (32 ft/10 m)
2706-NC13 (10 ft/3 m)

RS-232 (DF1) Comm Port only
PanelView 300   
 2711-K3A17

RS-232 (DF1) Comm Port & RS-232 Printer/Download  Port
PanelView 550T - 1400
2711-KxA16, -KxC16, -KxG16, -BxA16, -BxC16, -TxA16, -TxC16, -TxG16

DeviceNet Comm Port & RS-232 Printer Port
PanelView 300 - 1400
2711-KxA10, -KxC10, -KxG10, -BxA10, -BxC10, -TxA10, -TxC10, -TxG10

ControlNet Comm Port & RS-232 Printer Port
PanelView 550T - 1400
2711-KxA15, -KxC15, -KxG15, -BxA15, -BxC15, -TxA15, -TxC15, -TxG15

Remote I/O Comm Port & RS-232 Printer Port
PanelView 550T - 1400
2711-KxA1, -KxC1, -KxG1, -BxA1, -BxC1, -TxA1, -TxC1, -TxG1

Ethernet Comm Port and RS-232 Printer Port
PanelView 550T - 1400
2711-KxA20, -KxC20, -KxG20, -BxA20, -BxC20, -TxA20, -TxC20, -TxG20

DH+ Comm Port & RS-232 Printer Port
PanelView 550T - 1400
2711-KxA8, -KxC8, -KxG8, -BxA8, -BxC8, -TxA8, -TxC8, -TxG8

Profibus Comm Port & RS-232 Printer Port
PanelView 550T - 1400
2711-KxA12, -KxC12, -KxG12, -BxA12, -BxC12, -TxA12, -TxC12, -TxG12

Modbus Comm Port & RS-232 Printer Port
PanelView 550T - 1400
2711-KxA14, -KxC14, -KxG14, -BxA14, -BxC14, -TxA14, -TxC14, -TxG14
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Terminal Connections        12-7

Remote I/O Terminal 
Connections

This section describes connections for the Remote I/O PanelView 
terminals including:

• Remote I/O port

• supported controllers

• making Remote I/O connections

• Remote I/O Pass-Through

Remote I/O Terminal Ports

The Remote I/O versions of the PanelView terminal (catalog numbers 
ending in 1) have a Remote I/O port and an RS-232 port.

Use the Remote I/O port to:
• communicate with the Remote I/O scanner port on a PLC 

controller.

• communicate with SLC controllers using a 1747-SN Remote I/O 
scanner module.

• communicate with other Remote I/O scanners.

• transfer applications using Remote I/O Pass-Through.

Use the RS-232 Port to:
• transfer PanelView applications between a computer and the 

terminal.

• connect a printer.

For details on connecting to the RS-232 port, see the last section in 
this chapter.

Remote I/O Port

Remote I/O Port RS-232 Port

RS-232 Port

PanelView 1000 KeypadPanelView 550 Keypad
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12-8        Terminal Connections

Supported Controllers

The Remote I/O terminal connects to any Allen-Bradley 1771 Remote 
I/O link. Applicable host controllers include almost all Allen-Bradley 
PLCs, computers, VME controllers, and DEC Q-Bus controllers with a 
Remote I/O scanner module. New PLC product releases that support 
1771 Remote I/O will also work with PanelView.

When connecting a PanelView terminal to a controller refer to the 
user manual for your controller or scanner module for connection 
diagrams and any Remote I/O limitations. The table below provides a 
summary of possible connections.

Controller Scanner Comments

ControlLogix 1756-DHRIO Connect PanelView terminals through the 1756-DHRIO module.

PLC-5/11, 5/15(1), 
5/20, 5/25, 
5/30, 5/60, 5/80, 
5/250

PLC Integral 1771-SN Connect PanelView terminals directly to the Remote I/O port (scanner mode). 
Connect PanelView terminals through the 1771-SN subscanner module.

PLC-5/10, 5/12 1771-SN Connect PanelView terminals through the 1771-SN subscanner module.

PLC-2 1771-SN or 1772-SD2(2) Connect PanelView terminals to the PLC-2 family of processors through a 
1771-SN I/O subscanner module.

PLC-3 and 
PLC-3/10

None
PLC-3/10 
Remote I/O Scanner(3)

Connect PanelView terminals directly to a PLC-3.
Connect PanelView terminals to the PLC-3/10 through the Remote I/O 
scanner.

SLC-5/02, 5/03, 5/04,
5/05

1747-SN Connect PanelView terminals through the 1747-SN subscanner module. 
Each module provides an additional Remote I/O link for up to 4 racks.

Important:  Only Series B and later versions of the 1747-SN subscanner 
support block transfers.

IBM PC 6008-SI 6008-SI I/O scanner is compatible with IBM PC or compatible computers. 
The scanner provides a computer access to the 1771 Remote I/O link.

VME 6008-SV 6008-SV I/O scanner provides access to the 1771 Remote I/O link for VME 
controllers.

DEC Q-BUS 6008-SQ 6008-SQ I/O scanner provides access to the 1771 Remote I/O link for DEC 
Q-BUS controllers.

(1) If using a PLC-5/15 with partial rack addressing and block transfers, you must use Series B, Rev. J or later.

(2) If using a 1772-SD2 Remote Scanner/Distribution Panel, use revision 3 or later.

(3) If using a 1775-S4A Remote Scanner/Distribution Panel, user Series B or later.
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Terminal Connections        12-9

Making Remote I/O Connections

To connect a PanelView terminal to a Remote I/O scanner, use cable 
Catalog No. 1770-CD (equivalent to Belden 9463). The maximum 
cable length (link distance) is determined by the baud rate.

• 2,800 meters (10,000 feet) for 57.6K baud

• 1,400 meters (5,000 feet) for 115.2K baud

• 700 meters (2,500 feet) for 230.4K

See Programmable Controller Wiring and Grounding Guidelines 
(Publication 1770-4.1). The user manual for the I/O scanner module 
also provides cabling information.

TIP The polarity of the Remote I/O Connector on the 
PanelView terminal is reversed from the PLC Scanner 
connector. However, the polarity is the same as the 
scanner card connection to the SLC.

Remote I/O Port 3-pin Terminal Block 
Connector

Clear = 2 Blue = 1
Shield

Cable (Catalog No. 1770-CD)

Connector (One provided 
with terminal)

To PLC or Scanner  
Remote I/O Port

PanelView 1000 Keypad

PanelView 550 Keypad
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12-10        Terminal Connections

Remote I/O Pass-Through using DH+

Remote I/O terminals allow the transfer of applications from a 
computer on the Allen-Bradley DH+ link to a PLC-5 or SLC-5/04 
controller. The controller passes data to the PanelView terminal over 
the Remote I/O network.

To transfer an application using Remote I/O Pass-Through:

1. A Data Highway Plus Interface Module must be installed in the 
computer. Allen-Bradley offers a variety of interface cards for a 
DH+ connection between a computer and a controller.

2. The appropriate communication driver must be configured on 
the computer.

3. Connect the computer to the PLC. See the instruction sheets 
provided with the communication module or card to select the 
proper cable. Connect the cable between the computer and the 
controller.

4. Pass-Through must be enabled for the terminal. Check the RIO 
Configuration screen on the terminal’s Configuration Mode 
menu. Pass-Through is enabled using the out-of-box application 
provided with the terminal or when defining Remote I/O 
parameters in the PanelBuilder32 software.

5. Refer to the online help in the PanelBuilder32 software for 
procedures on how to transfer applications using Pass-Through.

DH+

PLC-5

Remote I/O Network

PanelView

Computer Remote I/O
 Pass-Through
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DH+ Terminal Connections This section describes connections for the DH+ PanelView terminals 
including:

• DH+ ports

• typical DH+ system configuration

• making DH+ connections

DH+ Terminal Ports

The DH+ versions of the PanelView terminals (catalog numbers 
ending in 8) have a DH+ port and an RS-232 port.

Use the DH+ port to:
• communicate with a PLC-5 controller on the Allen-Bradley DH+ 

link via the processor’s DH+ port.

• communicate with an SLC 5/04 controller (Channel 1 port) on 
the Allen-Bradley DH+ link via the processor’s DH+ port.

• communicate with a ControlLogix controller on the 
Allen-Bradley DH+ link via the 1756-DHRIO module.

• transfer applications over the DH+ link from a computer with a 
DH+ connection.

Use the RS-232 port to:
• transfer PanelView applications between a computer and the 

DH+ terminal using a direct connection.

• connect a printer. For connection details, see the last section in 
this chapter.

DH+ Port

DH+ Port RS-232 Port

RS-232 Port

PanelView 550 PanelView 1000
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Typical DH+ System Configuration

For more information on the Allen-Bradley DH+ link, refer to:

• 1785-5.7 Enhanced PLC-5 Programmable Controllers Installation 
Instructions

• 1770-6.2.2 Data Highway/Data Highway Plus/Data Highway 
II/Data Highway 485 Cable Installation Manual.

DH+ Port
DH+ Port

RS-232 Port

Computer for developing 
PanelView applications

DH+ RSLinx Port DH+ 
communication card 
installed in computer

Download applications to PanelView 1 
over local DH+ link 2 over a direct 
serial link

PanelView 600 DH+ TerminalPanelView 1000 DH+ Terminal

SLC 5/04 PLC-5

11

2  Serial Link
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Making DH+ Connections

Use the Belden 9463 twin axial cable (1770-CD) to connect a DH+ 
PanelView terminal to the DH+ link.

You can connect a DH+ link in 2 ways:

• trunk line/drop line - from the drop line to the connector 
screw terminals on the DH+ connectors of the processor

• daisy chain - to the connector screw terminals on the DH+ 
connectors on the processor

Follow these guidelines when installing DH+ communication links.

• do not exceed these cable lengths:

– trunk line-cable length: 3,048 m (10,000 cable ft)

– drop-cable length: 30.4 m (100 cable-ft)

• do not connect more than 64 stations on a single DH+ link

Clear 1
Shield SH

Blue 2

Blue 2
Shield SH

Clear 1
1770-CD (Belden 

Cable)

Blue 2
Shield SH

Clear 1

PLC 5/11, -5/20, 5/26 Processor

PLC-5/30, -5/40, -5/46, -5/40L, - 5/60, -5/60C
-5/60L, -5/80, 5/80C, -5/86 Processor

PanelView 1000 DH+ Terminal

PanelView 550 DH+ Terminal

82 or 150 Ohm Resistor

82 or 150 Ohm Resistor
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DH-485 Terminal 
Connections

This section describes connections for the DH-485 PanelView 
terminals.

• DH-485 terminal ports

• Connecting to a single SLC controller (Point-to-Point)

• Connecting to a DH-485 network

• Connecting a computer

• Connecting a Hand-held terminal

DH-485 Terminal Ports (RJ45)

DH-485 PanelView terminals with catalog numbers ending in 2 have 
two DH-485 ports. Terminals with catalog numbers ending in 3 also 
have an RS-232 printer port.

Use the DH-485 Communications port to:
• communicate with a single or multiple SLC controllers over a 

DH-485 network. 

Use the DH-485 SLC Programming connector to:
• upload/download PanelView applications.

• monitor SLC operation, enter/modify SLC programs, test network 
devices.

Use the RS-232 Printer port to:
• connect a printer that supports the IBM enhanced character set. 

For details on connecting to the RS-232 port, see the last section 
in this chapter.

TIP For PanelView 300 Micro terminals, refer to page 
12-41.
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The DH-485 communications port and programming connector may 
appear in different locations on specific terminals. Identify the ports 
by their size and shape or by the port labels.

Connecting to a Single SLC Controller (Point-to-Point)

To connect a DH-485 terminal to a single SLC controller use one of 
these cables:

• 0.3 meter (1 foot) Catalog No. 1747-C11

• 1.83 meter (6 foot) Catalog No. 1747-C10

• 6.1 meter (20 foot) Catalog No. 1747-C20

RS-232  
Printer Port

DH-485 
Communications Port

DH-485 SLC 
Programming Port

DH-485 
Communications Port

RS-232 Printer Port

DH-485 SLC 
Programming Port

DH-485 Communications Port

SLC 500 Communications Connector

Cable, Catalog No. 1747-C10 
Cable, Catalog No. 1747-C11 
Cable, Catalog No. 1747-C20

To PanelView Terminal 8-pin 
Female Plug

Connection Diagram

1

2

3

4

1

2

3

4

Connect to: Pin #Pin #

To SLC Communications Connector 
8-pin, Male, Modular Plug

Side shown is opposite latch

Pin 1

Pin 8

Pin 1

Pin 8

SLCPanelView 1000
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The DH-485 connectors are not electrically isolated. If electrical 
isolation is required, use Link Couplers (Catalog No. 1747-AIC) as 
shown on next page.

Connecting to a DH-485 Network

This section shows how to connect a DH-485 terminal to multiple SLC 
controllers on a DH-485 network through the AIC Link Coupler.

ATTENTION Electrical isolation using Link Couplers (Catalog No. 
1747-AIC) is required where the distance between 
the PanelView terminal and the SLC is greater than 
6.1 meters (20 feet).

TIP For PanelView 300 Micro terminals, refer to page 
12-41.

Belden 9842

Power Source 
or 1747-NP1

SLC

SLC 5/01

PanelView 1000

Cable Catalog No. 
1747-C10 Catalog No. 
1747-C11 Catalog No. 

1747-C20

Link Coupler Catalog 
No. 1747-AIC
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The illustration below shows how to connect a DH-485 terminal to a 
MicroLogix or SLC controller using the AIC+ Link Coupler (Catalog 
No. 1761-NET-AIC).

IMPORTANT The DH-485 network cable requires proper 
shielding, grounding and termination. Refer to Data 
Highway / Data Highway Plus / Data Highway-485 
Cable Installation Manual (Publication No. 
1770-6.2.2).

Cable Cat. No. 
1761-CBL-AS03 Cat. No. 
1761-CBL-AS09

Cable

Cat. No. 1761-CBL-AS03

Cat. No. 
1761-CBL-HM02 
1761-CBL-AM00

Cat. No. 1747-CP3

To 24V dc Power 

Cable Cat. No. 
1747-C10 Cat. No. 
1747-C11 Cat. No. 
1747-C20

Cat. No. 
1761-CBL-HM02 
1761-CBL-AM00

AIC+ 
1761-NET-AIC

AIC+ 
1761-NET-AIC

AIC+ 
1761-NET-AIC

AIC 
1747-AIC

Belden 9842

To PanelView

Do not connect the PanelView 
to Port 3 of the AIC+ when Port 
3 is networked to other devices.

PanelView 1000

PanelView 1000

MicroLogix 1000, 1200, 1500LSP

SLC 5/03, 5/04, 5/05

MicroLogix 1000, 1200, 1500LSP

Channel 0 Port

PanelView 1000
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Connecting a Computer

On DH-485 terminals, PanelView applications are transferred:

• through the DH-485 programming connector to the terminal.

• through any node on a DH-485 network.

To connect a computer to the PanelView terminal, you need:

• a cable (same cables used to transfer applications from APS 
software to SLC)

– 0.3 meter (1 foot) cable, Catalog No. 1747-C11

– 1.83 meter (6 foot) cable, Catalog No. 1747-C10

– 6.1 meter (20 foot) cable, Catalog No. 1747-C20

• Personal Computer Interface Converter (PIC), Catalog No. 
1747-PIC. The PIC connects to the computer. The cable connects 
the PIC to the DH-485 programming connector.

Personal Computer Interface Converter (PIC) 

The Personal Computer Interface Converter (PIC) receives power from 
a controller through DH-485 connections. When connecting a 
computer directly to a PanelView terminal without a controller 
connected, you need to use a power supply (Catalog No. 1747-NP1). 
The power supply connects to the DH-485 communications connector 
with the same cables used to connect an SLC.

Connecting Earth Ground to PanelView Terminals

When using the 1747-PIC converter with the PV600, PV900, PV1000 
color and PV1000 grayscale terminals, you must connect the Earth 
Ground terminal on the back of the terminal to Earth Ground.

Connect the Earth Ground terminal using 14-gauge, stranded wire no 
longer than 1 meter (40 inches).

IMPORTANT The terminal must be connected to an SLC, DH-485 
network, or power supply (Catalog No. 1747-NP1). 
This connection provides power to the PIC.

Earth Ground Terminal
PV900 Color Terminal
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Cable Cat. No. 
1747-C10 Cat. No. 
1747-C11 Cat. No. 

1747-C20

Personal Computer  
Interface Converter 
(Cat. No. 1747-PIC)

25-pin to 9-pin  
Adapter (if 
required)

Wallmount Power Supply 
Cat. No. 1747-NP1

PanelView 1000PanelBuilder32

To DH-485
Programming Connector

To DH-485 
Communications Port

Connecting a Computer to DH-485 Connector Using a Power Supply

Connecting a Computer to DH-485 Connector Using a DH-485 Powered Devcie

Personal Computer  
Interface Converter 
(Cat. No. 1747-PIC)

25-pin to 9-pin 
Adapter (if 
required)

SLC 500 or DH-485 
Network

Cable Cat. No. 
1747-C10 Cat. No. 
1747-C11 Cat. No. 

1747-C20

To DH-485 Programming
Connector

To DH-485 
Communications Port

PanelView 1000PanelBuilder32

TIP The computer can connect to any node on the 
network. It is not necessary to directly connect the 
computer to the PanelView terminal.
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Connecting a Hand-Held Terminal

To connect a Hand-Held Terminal (HHT) to the PanelView terminal, 
use cable Catalog No. 1747-C10. One end of the cable connects to the 
HHT connector and the other end connects to the DH-485 
programming connector on the terminal. All power is supplied to the 
HHT through the cable.

IMPORTANT The PanelView terminal must be connected to an 
SLC, DH-485 network or power supply. This 
connection provides power for the HHT.

PanelView 1000Hand-Held Terminal 
Catalog No. 1747-PT1

To DH-485 Programming 
Connector

DH-485 Comunications Port Must be connected 
to an SLC, DH-485 network, or wallmount power 
supply (Cat. No. 1747-NP1) to provide power for 
the HHT.

Cable, 2 meters (6 feet) Catalog No. 1747-C10
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RS-232 (DH-485) Terminal 
Connections

This section describes connections for the RS-232 (DH-485) PanelView 
terminals including:

• RS-232 ports

• connecting to a SLC, CompactLogix, or MicroLogix Controller 
(point-to-point)

• connecting to a MicroLogix Controller through the AIC+ module

• connecting a computer

• connecting to a DH-485 link

Refer to page 12-41 for PanelView 300 Micro RS-232 connections

RS-232 Terminal Ports

RS-232 (DH-485) PanelView terminals with catalog numbers ending in 
5 have a single RS-232 communications port.  Terminals with catalog 
numbers ending in 9 also have an RS-232 printer port.

Use the RS-232 communications port to:
• communicate with a single SLC 5/03, 5/04 or 5/05 controller  

(Channel 0 port) or MicroLogix 1000, 1200 or 1500 controller  
using point-to-point communications

• download/upload PanelView applications

Use the RS-232 printer port to:
• connect a printer that supports the IBM enhanced character set. 

For connection details, see the last section in this chapter.

The RS-232 communications port and the printer port are reversed on 
the PanelView 550 touch screen terminals.

RS-232 Printer Port RS-232 Communications Port

RS-232 Printer Port RS-232 Communications Port

PanelView 1000 TerminalPanelView 550 Terminal

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1444 of 3168



Publication 2711-UM014E-EN-P

12-22        Terminal Connections

Connecting to an SLC, CompactLogix, MicroLogix (Point-to-Point)
This section shows how to connect a CompactLogix, MicroLogix 
1500LRP, or SLC controller (SLC-5/03, 5/04, or 5/05) to the RS-232 
PanelView terminal for point-to-point (DH-485) communications. On 
terminals with two ports, use the RS-232 Communications Port.

For the SLC, CompactLogix or MicroLogix 1500LRP controller, use one 
of these cables:

• 5 meter (16.4 foot) Catalog No. 2711-NC13

• 10 meter (32.7 foot) Catalog No. 2711-NC14

• 3 meter (10 foot) Catalog No. 2706-NC13

For the MicroLogix 1000, 1200, or 1500LSP controller, use one of these 
cables:

• 5 meter (16.4 foot) Catalog No. 2711-NC21

• 15 meter (49 foot) Catalog No. 2711-NC22

To PanelView Terminal 9-pin, 
Male, D-Shell Connector

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

Pin #Pin #

To SLC 5/03, 5/04, 5/05,  Compact 
Logix or MicroLogix 1500LRP  Channel 
0 Port 9-pin, Male, D-Shell Connector

Required

Data Out (TXD)
Data In (RXD)

Signal Common

Data Out (TXD)
Data In (RXD)

Signal Common

Cable, Cat. No. 2711-NC13
Cable, Cat. No. 2711-NC14
Cable, Cat. No. 2706-NC13

PanelView 1000 Terminal
SLC 5/03, 5/04, 5/05

15
9 6 69

5 1
CompactLogix

MicroLogix 1500LRP

IMPORTANT You must configure the Channel 0 Port of the SLC 
5/03, 5/04, 5/05 controller for DH-485 
communications using the RSLogix 500 or AI500 
software.

MicroLogix 1000, 1200, 1500LSP
PanelView 1000 Terminal

Cable, Cat. No. 2711-NC21 
Cable, Cat. No. 2711-NC22 
(null modem not required)
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Connecting to a MicroLogix Controller through an AIC+

This section shows how to connect the RS-232 (DH-485) version of 
the PanelView terminal to a MicroLogix controller through an AIC+ 
Link Coupler.

Connecting a Computer

This section shows how to connect a computer to the RS-232 
(DH-485) PanelView terminal for transferring applications.

AIC+ Cat. No. 
1761-NET-AIC MicroLogix 1000, 1200, 1500LSP 

PanelView 1000

Belden Cable 9842

RS-232 Communication Cables Cable, 
Cat. No. 2711-NC13 Cable, Cat. No. 

2711-NC14 Cable, Cat. No. 2706-NC13

Note: On PanelView 550 terminals, pin 
8 on the RS-232 connector is pulled 
high. Do not use the 2711-NC13 cable.

Catalog No. 
1761-CBL-HM02 
1761-CBL-AM00

Catalog No. 1747-CP3

Computer

PanelView 1000Computer

RS-232 Communication Cables Cat. 
No. 2711-NC13, 5 m (16.4 ft) Cat. 

No. 2711-NC14, 10 m (32.7 ft) Cat. 
No. 2706-NC13, 3 m (10 ft)

To Comm1 or Comm2 Port To RS-232  
Communications Port

25-pin to 9-pin 
Adapter (if 
required)
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Connecting a DH+ to DH-485 Pass-Through Link

This section shows connections for transferring applications between 
a computer on the Allen-Bradley DH+ link and an RS-232 (DH-485) 
PanelView terminal, through an SLC 5/04 controller.

The RS-232 (DH-485) Communications port on the terminal connects 
to the CH0 port of the controller using one of the cables listed below.

To 1784-KT/B Port

To CH1 Port

To CH0 Port

SLC 5/04 Processor

Cable Catalog No. 
2706-NC13, 2711-NC13, 

2711-NC14

DH+ Network Cable 
Catalog No. 1784-CP6 or 

Catalog No. 1784-CP 
with 1784-CP7 Adapter

To RS-232 Communications Port

PanelView 1000Computer with PanelBuilder32
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RS-232 (DF1) Terminal 
Connections

This section describes connections for the RS-232 (DF1) versions of 
the PanelView terminal including:

• compatible controllers

• RS-232 terminal ports

• connecting to a controller (point-to-point)

• using a modem

• connecting to a DeviceNet or EtherNet/IP network

Compatible Controllers

The RS-232 (DF1) terminals support full duplex communications with 
the following controllers. 

• MicroLogix 1000, 1200, 1500 via the communication port.

• ControlLogix, CompactLogix,FlexLogix controller via RS-232 port

• SLC, PLC or MicroLogix 1000, 1200 or 1500 via 1761-Net-DNI 
modules (for DeviceNet Network).

• SLC 5/03, 5/04, or 5/05 via Channel 0/DF1 port.

• PLC-5/10, 5/12, 5/15, or 5/25 via bridge such as the 1770-KF2, or 
1785-KE. 

• Enhanced PLC-5 controllers (for example, PLC-5/11, 5/20, 5/20C, 
5/20E) via Channel 0/DF1 port.

TIP For PanelView 300 Micro terminals, refer to page 
12-41.
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RS-232 (DF1) Terminal Ports

The RS-232 (DF1) PanelView terminals, with catalog numbers ending 
in 17, have a single RS-232 commuications port supporting DF1 (Full 
Duplex) communications port. PanelView terminals with catalog 
numbers ending in 16 also have an RS-232 printer/file transfer port.

• Use the DF1 port to communicate with a logic controller using 
DF1 full duplex communications.

• Use the RS-232 printer/file transfer port to transfer applications 
between a computer and the terminal or to connect a printer. 
For connection details, see the last section in this chapter.

RS-232/DF1 Port Connector

The DF1 port on the PanelView terminal is a 9-pin, male, RS-232 
connector. The table below shows the pinout descriptions for this port 
and how these pins map to the DF1 ports on the controllers. 

The maximum cable length for DF1/full duplex communications is 
15.24 meters (50 feet).

DF1 Port 
9-pin DCE

SLC
9-pin

PLC
25-pin

MicroLogix/ 
DNI 8-pin DIN

1

2 2 3 4

3 3 2 7

4 4 20

5 5 7 2

6 6 6

7 7 4

8 8 5

9

DF1 Port

PanelView 1000 shown

RS-232 File Transfer/Printer Port

Note: The PanelView 300 
has one DF1 port which is 
used for communications 
and transferring 
applications.

RXD

TXD

DTR

COM

DSR

RTS

CTS
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Connecting to a MicroLogix 1000

The following shows a point-to-point connection between the RS-232 
(DF1) port of the PanelView terminal and a MicroLogix 1000. 

The 1761-NET-AIC is used only with the MicroLogix and eliminates 
grounding level differences between the controller and PanelView.

Connecting to an SLC, PLC or MicroLogix 1500LRP

The following shows a point-to-point connection between the DF1 
port of the PanelView and an SLC or PLC controller.

Use an optical isolator or equivalent when grounding level differences 
exist between the controller or modem and the PanelView.

MicroLogix 1000
PanelView

1761-CBL-HM02

2711-NC13, -NC14 Cable

DF1 Port

DF1 Port
1761-NET-AIC

AIC+MicroLogix 1000, 1200, 1500LSP
PanelView  Cables:

DF1 Port

2711-NC21
2711-NC22

Use a direct connection when both the PanelView and MicroLogix 
use the same power supply. Otherwise, use the AIC for electrical  
isolation as shown to the right.

PanelView

DF1 Port

SLC 5/03, 5/04, 5/05

PLC 5

DF1 Port2711-NC13, -NC14 Cable

2711-NC13, -NC14 Cable

9 to 25-Pin
 Adapter

DF1 Port

MicroLogix 
1500LRP
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Connecting to a CompactLogix or FlexLogix

The following shows a point-to-point connection between the DF1 
port of the PanelView and a CompactLogix or FlexLogix controller.

Using a Modem

Wire or radio modem communications is possible between a DF1 
terminal and controller. Each modem must support full duplex 
communications. Refer to your modem user manual for details on 
settings and configuration.

DF1 Port

DF1 Port

2711-NC13, -NC14 Cable

CompactLogixPanelView

FlexLogix

DF1 Port

PanelView

Modem

DF1 Port

Modem

Controller
Optical Isolator
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Connecting to a DeviceNet or EtherNet/IP Network

The following illustration shows a DF1 PanelView terminal connected 
to a single controller (MicroLogix, SLC or PLC) on:

•  a DeviceNet network via 1761-NET-DNI modules or

•  an EtherNet/IP network via 1761-NET-ENI modules

Constructing a Null Modem Cable

To construct a null modem cable, refer to the following pinout:

DF1DF1 PanelView

DF1 port

2711-NC22 or -NC22

1761-CBL-HM02

1761-CBL-PM02

The SLC or PLC requires the PM02 cable. Only 
a single processor can be connected.

or

MicroLogix 1000

or

SLC 5/03, 5/04, 5/05

PLC 5/40C

DF1

DF1

24V dc Power Supply 
2755-PW46

DeviceNet or EtherNet/IP

1761-NET-DNI Module for DeviceNet 
1761-NET-ENI Module for EtherNet/IP

 9-pin                  25-pin 9-pin

3 3 3

2 2 2

5 7 5

1 8 1

4 20 4

6 6 6

8 5 8

7 4 7
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ControlNet Connections This section describes connections for the ControlNet PanelView 
terminals including:

• ControlNet Protocol

• Compatible ControlNet Controllers

• ControlNet ports on the PanelView terminal

• Typical ControlNet network

• Making ControlNet connections

Related Information

For more information on ControlNet products, refer to the following 
publications.

• ControlNet System Overview (Publication 1786-2.9)

• ControlNet System Planning and Installation Manual (1786-6.2.1)

• ControlNet Cable System Component List (AG-2.2)

The Allen-Bradley website (www.ab.com) provides information and 
product descriptions of ControlNet products. Under the Products and 
Services heading, select Communications.

ControlNet Protocol

The PanelView terminal supports release 1.5 of ControlNet.  
Scheduled and Unscheduled PLC-5C and ControlLogix messaging. 
Redundant cabling is supported.

ControlNet allows a flexible control architecture that can work with 
multiple processors and up to 99 nodes (via taps) anywhere along the 
trunk cable of the network.  There is no minimum tap separation and 
you can access the ControlNet network from every node (including 
adapters).
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Compatible ControlNet Controllers

The ControlNet PanelView terminal communicates with a PLC-5C 
(using PCCC commands) or a ControlLogix processor (using CIP 
protocol) using unscheduled and scheduled messaging. The following 
controllers are supported:

• ControlLogix using 1756-CNB module

• PLC-5/20C, -5/40C, -5/60C, -5/80C

ControlNet Terminal Ports

ControlNet versions of the PanelView terminal (catalog numbers 
ending in 15) have a ControlNet communication port and an RS-232 
serial port.

• Use the ControlNet port to connect to devices on a ControlNet 
network and transfer applications over a ControlNet network.

• Use the RS-232 port to transfer applications between a computer 
and the terminal using a direct connection or to connect a 
printer.

For details on connecting to the RS-232 port, see the last section in 
this chapter.

PanelView 1000

ControlNet 
Communicatons Port

RS-232 Port

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1454 of 3168



Publication 2711-UM014E-EN-P

12-32        Terminal Connections

Typical ControlNet Network

Below is a typical ControlNet network with a PanelView terminal 
installed on a network drop.

PanelView 1000

ControlNet Port BNC
Coaxial Cable

RS-232 Port

Printer

PLC-5/40C

Serial Link

PLC-5/80C

Repeater
(1786-RPT)

1786-RG6 Cable

Serial Link

1770-KFC

Flex I/O
(1784-ACN)

= Taps

= Terminators

Personal
Computer

Personal
Computer

1784-KTC(X)

1784-KTC(X) Card to
ControlNet (RSLinx) & WinPFT

Computer for developing
PanelView applications

ControlLogx 5550
1756-CNB Module

OR

Interface Card
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Making ControlNet Connections

Use the pinout information below to connect the PanelView to a 
ControlNet network.

IMPORTANT Follow the ControlNet network layout and design as 
specified in the ControlNet Cable System Planning 
and Installation Manual (Publication 1786-6.2).

Pin # NAP Signal

1 Signal Common

2 No Connection

3 TX_H

4 TX_L

5 RX_L

6 RX_H

7 No Connection

8 Signal Common

Shell Earth Ground

Channel B
Channel A

Pin 1

NAP Connector
Redundant BNC Cable Connectors
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NAP and Redundant Cables

ControlNet cables, taps, connectors.  Refer to the ControlNet Cable 
System Planning and Installation manual (Publication  1786-6.2.1) for 
descriptions of these components.  For information on purchasing 
these items, refer to the Allen-Bradley ControlNet Cable System 
Component List (Publication AG-2.2). 

Item Catalog Number

RG-6 quad-shield 1786-RG6

Coax repeater 1786-RPT, -RPTD

Coax taps 1786-TPR, -TPS, -TPYR, -TPYS

Network access cable 1786-CP

Coax tool kit 1786-CTK

Segment terminators 1786-XT

BNC connectors 1786-BNC, -BNCJ, -BNCP, -BNCJ1

IMPORTANT Do not connect to a network using both the 
redundant cable BNC connector and the Network 
Access Port (NAP).
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DeviceNet Terminal 
Connections

This section describes connections for the DeviceNet PanelView 
terminals including:

• DeviceNet connectors

• connections

• typical DeviceNet network

DeviceNet Terminal Ports

The DeviceNet versions of the PanelView terminals (catalog numbers 
ending in 10) have a DeviceNet port and an RS-232 serial port.

• Use the DeviceNet port to connect to devices on a DeviceNet 
network or transfer applications over a DeviceNet network.

• Use the RS-232 port to transfer applications between a computer 
and the terminal using a direct connection or to connect a 
printer. 

For details on connecting to the RS-232 port, see the last section in 
this chapter.

RS-232 PortDeviceNet Port

PanelView 1000
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Making DeviceNet Connections

Use one of the cables below to connect the DeviceNet version of the 
PanelView terminal to a DeviceNet network.

Cable Publication No.

DeviceNet Cable, 50 meters (164 feet) 1485C-P1A50

DeviceNet Cable, 100 meters (328 feet) 1485C-P1A150

DeviceNet Cable, 150 meters (492 feet) 1485C-P1A300

IMPORTANT Refer to DeviceNet Cable System Planning and 
Installation manual (Publication 1485-6.7.1) for 
network layout and design information

DeviceNet 
Terminal Block

Terminal Signal Function Color

1 COM Common Black

2 CAN_L Signal Low Blue

3 SHIELD Shield Uninsulated

4 CAN_H Signal High White

5 VDC+ Power Supply Red

1

5
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Typical DeviceNet Network

Below is a typical DeviceNet network with PanelView terminals 
installed on 2 of the network drops.

A DeviceNet network requires a 24V dc power supply. DeviceNet 
power consumption is 24mA - 90mA @24V dc. The PanelView 
terminal does not receive its power from the network.

or

SM
C

Download/
Upload

1770-KFD
Module

Smart Motor Controller

SM
C

Drive
RediSTATION

DeviceNet Port DeviceNet Port

Serial Link

SLC 5/04
PLC-5

PanelView

RS-232 Port

PanelView

DeviceNet Scanner 
Module (Cat. No. 

1747-SDN)
DeviceNet Scanner 
Module (Cat. No. 

1771-SDN)

Computer for developing
PanelView applications
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 EtherNet/IP Connections The EtherNet/IP PanelView terminal can communicate on an EtherNet 
TCP/IP network with the following devices:

• PLC-5E or PLC-5 with 1761-NET-ENI or 1785-ENET module

• SLC-5/05 or SLC with 1761-NET-ENI module

• ControlLogix controller with 1756-ENET/B or 1761-NET-ENI 
module

• MicroLogix, CompactLogix, or FlexLogix with 1761-NET-ENI 
module

• another EtherNet/IP PanelView terminal

• Any device that can process CIP messages

The PanelView terminal supports access to multiple ControlLogix 
controllers through: 

• a single 1756-ENET/B module in a single 1756-I/O rack

• multiple 1756-ENET/B modules in a single 1756-I/O rack

• multiple 1756-ENET/B modules in multiple 1756-I/O racks

EtherNet/IP Terminal Ports

The EtherNet/IP versions of the PanelView terminals (catalog numbers 
ending in 20) have an Ethernet RJ45 communications port and an 
RS-232 serial port.

• Use the RJ45 port to communicate with a logic controller on an 
EtherNet/IP network and transfer applications over an 
EtherNet/IP network.

• Use the RS-232 serial port to transfer applications between a 
computer and the terminal using a direct connection or to 
connect a printer. For connection details, see the last section in 
this chapter.

Ethernet Connector

PanelView 1000 shown

RS-232 File Transfer/Printer Port
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Ethernet Connector

The Ethernet connector is an RJ45, 10/100Base-T connector. The 
pinout for the connector is shown below:

When to use a straight-through and cross-over pin-out:

• Direct point-to-point 10/100Base-T cables, with cross over 
pin-out (1-3, 2-6, 3-1, 6-2), connect the PanelView Ethernet port 
directly to another SLC 5/05 Ethernet port (or a computer 
10/100Base-T port).

Cables

Category 5 shielded and unshielded twisted-pair cables with RJ45 
connectors are supported. The maximum cable length between the 
PanelView Ethernet port and a 10/100Base-T port on an Ethernet hub 
(without repeaters or fiber) is 100 meters (328 feet). However, in an 
industrial application, the cable length should be kept to a minimum.

Pin Pin Pin Name

RJ45 
Connector

1 TD+

2 TD-

3 RD+

4 NC

5 NC 

6 RD-

7 NC

8 NC

ATTENTION If you connect or disconnect the Ethernet cable with 
power applied to the PanelView or any device on 
the network, an electrical arc can occur. This could 
cause an explosion in hazardous location 
installations. Be sure that power is removed or the 
area is nonhazardous before proceeding.

1

8
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Typical EtherNet/IP Configuration

The following illustration shows a ControlLogix Controller (with 
1756-ENET/B modules), a PLC-5E controller, SLC 5/05, a 
MicroLogix/CompactLogix/FlexLogix (with 1761-NET-ENI module), 
and an Ethernet PanelView terminal connected to an EtherNet/IP 
network. Note that each node has a unique IP address. 

MicroLogix, FlexLogix, or CompactLogix 
with 1761-NET-ENI Module

10.0.0.2

Hub

PanelView Terminal 
Ethernet Port

10.0.0.3
1756-ENET/B

PLC-5E Controller SLC 5/05

10.0.0.4

Ethernet Cable

ControlLogix 5550 Controller

10.0.0.5
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PanelView 300 Micro 
Terminal Connections

This section describes how to connect the PanelView 300 Micro 
terminal.  Refer to the following topics in this section:

• RS-232 communications port

• Connecting to a MicroLogix Controller

• Connecting to a SLC, PLC-5, ControlLogix, MicroLogix, 
CompactLogix, or FlexLogix Controller

• Connecting to a DH-485 Network

• Connecting to a DeviceNet Network

• Connecting to a personal computer

RS-232 Communications Port
The PanelView 300 Micro terminal (catalog numbers ending in 18 and 
19) has a single RS-232 communications port (8-pin mini DIN).

Connecting to a MicroLogix Controller
Directly connect the PanelView 300 Micro terminal to a MicroLogix 
1000/1200/1500 controller using the following cables. Use DH-485 or 
DF1 protocols for communications.

PanelView 300 Micro

RS-232  Communications Port
1

3

2

5
4

8 7 6

Pin #
1 NC (No Connection)
2 GND
3 RTS
4 RXD
5 NC (No Connection)
6 CTS
7 TXD
8 GND

MicroLogix 1000 Shown

RS-232  Communications Port RS-232 Comm Port
Cable, Catalog No. 1761-CBL-AM00, Series C (.5 m, 1.5ft) 

Pin #
1
2
3
6
5
4
7
8

1 24V
2 GND
3 RTS
6 CTS
5 DCD
4 RXD
7 TXD
8 GND

Cable, Catalog No. 1761-CBL-HM02, Series C (2 m, 6.5 ft) 
Cable, Catalog No. 2711-CBL-HM05, Series C (5m, 15 ft)

Pin #

Cable, Catalog No. 2711-CBL-HM10, Series C (10m, 30ft) 

1

3

2

5
4

8 7 6

PanelView 300 Micro

1

3

2

5
4

8 7 6

24V
GND
RTS
CTS
DCD
RXD
TXD

GND

1761-CBL-AM00

1761-CBL-HM02
2711-CBL-HMxx

Cable ConnectorCable Connector
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Connecting to an SLC, PLC-5, ControlLogix, MicroLogix 1500LRP, 
CompactLogix, or FlexLogix

Directly connect the PanelView 300 Micro terminal to an SLC, PLC-5 
ControlLogix, MicroLogix 1500LRP, CompactLogix, or FlexLogix 
processor using the following cables.  Use DH-485 (SLC only) or DF1 
protocols for communications.

RS-232  Communications Port

Cable, Catalog No. 1761-CBL-AP00, Series C (.5 m, 1.5ft) 
Cable, Catalog No. 1761-CBL-PM02, Series C (2 m, 6.5 ft) 
Cable, Catalog No. 2711-CBL-PM05, Series C (5m, 15 ft)
Cable, Catalog No. 2711-CBL-PM10, Series C (10m, 30ft) 

1

3

2

5
4

8 7 6

PanelView 300 Micro

RS-232 Connector

Pin #
9 1 24V

2
3

GND
RTS

Pin #

SLC

15

69

ControlLogix Module

5
7
8
1
2
3
4
6

6 CTS
5 DCD
4 RXD
7 TXD
8 GND

RI
GND
RTS
CTS
DCD
RXD
TXD
DTR
DSR

1761-CBL-AP00

1761-CBL-PM02
2711-CBL-PMxx

Cable ConnectorCable Connector

8-Pin Mini-DIN 9-Pin D-Shell
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Connecting to an Advanced Interface Converter

DH-485 versions of the PanelView 300 Micro can operate on a DH-485 
network through an Advanced Interface Converter (AIC+) module.  
Use the following cables.

Connecting to a DeviceNet Interface (DNI)

Operate the PanelView 300 Micro on a DeviceNet network using DF1 
protocol through a point-to-point connection to a DNI module.

RS-232  Communications Port
1

3

2

5
4

8 7 6

PanelView 300 Micro

Cable, Catalog No. 1761-CBL-AM00, Series C (.5 m, 1.5ft) 
Cable, Catalog No. 1761-CBL-HM02, Series C (2 m, 6.5 ft) 
Cable, Catalog No. 2711-CBL-HM05, Series C (5m, 15 ft)
Cable, Catalog No. 2711-CBL-HM10, Series C (10m, 30ft) 

1
3

2
5
4

8 7 6

15

69

Cable, Catalog No. 1761-CBL-AP00, Series C (.5 m, 1.5ft) 
Cable, Catalog No. 1761-CBL-PM02, Series C (2 m, 6.5 ft) 
Cable, Catalog No. 2711-CBL-PM05, Series C (5m, 15 ft)
Cable, Catalog No. 2711-CBL-PM10, Series C (10m, 30ft) 

1761-CBL-AP00

1761-CBL-PM02, 2711-CBL-PMxx
(to Port 1 of AIC+)

1761-CBL-AM00

1761-CBL-HM02, 2711-CBL-HMxx
(to Port 2 of AIC+)

Refer to previous sections for cable diagrams.

AIC+

(to Port 1) (to Port 2)

Port 2
Port 1

RS-232  Communications Port
RS-232 Comm Port

Cable, Catalog No. 1761-CBL-AM00, Series C (.5 m, 1.5ft) 
Cable, Catalog No. 1761-CBL-HM02, Series C (2 m, 6.5 ft) 
Cable, Catalog No. 2711-CBL-HM05, Series C (5m, 15 ft)
Cable, Catalog No. 2711-CBL-HM10, Series C (10m, 30ft) 

1

3

2

5
4

8 7 6

1

3

2

5
4

8 7 6

1761-CBL-AM00

1761-CBL-HM02
2711-CBL-HMxx

V±

D

V+

NET

MOD

NODE

TX/RX

PanelView 300 Micro

Pin #
1
2
3
6
5
4
7
8

1 24V
2 GND
3 RTS
6 CTS
5 DCD
4 RXD
7 TXD
8 GND

Pin #
24V

GND
RTS
CTS
DCD
RXD
TXD

GND

Cable ConnectorCable Connector
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Connecting to a Personal Computer 
(Application File Transfers)

Transfer applications between a computer and PV300 Micro terminal 
using one of the following cables.

Refer to the PanelBuilder32 Software user manual for application 
download instructions.  Here’s a short summary of the methods that 
can be used to transfer files to a PanelView 300 Micro:

TIP Applications for the PanelView 300 Micro terminal 
are developed using PanelBuilder32 Software 
(Catalog No. 2711-ND3, V3.60 or later).

RS-232  Communications Port  
Cable, Catalog No. 1761-CBL-PM02, Series C (2 m, 6.5 ft) 
Cable, Catalog No. 2711-CBL-PM05, Series C (5m, 15 ft)
Cable, Catalog No. 2711-CBL-PM10, Series C (10m, 30ft) 

1

3

2

5
4

8 7 6

PanelView 300 Micro

RS-232 Connector

Pin #
9 24V

2
3

GND
RTS

Pin #

1

69

Personal Computer

5
7
8
1
2
3
4
6

CTS
DCD
RXD
TXD

GND

RI
GND
RTS
CTS
DCD
RXD
TXD
DTR
DSR

1761-CBL-PM02
2711-CBL-PM05

Cable ConnectorCable Connector

(Running PanelBuilder32)

2711-CBL-PM10

5

1

5
4

6

7
8
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PanelBuilder32 Software

Supports the direct transfer of application files from PanelBuilder32 
using an RS-232 link.  

Windows™ PanelView File Transfer (WinPFT) Utility

Supports the direct transfer of PanelBuilder32 application files from 
WinPFT over an RS-232 link. The WinPFT utility is included with the 
PanelBuilder32 Software.  RSLinx software may be required to transfer 
applications to the terminal for DH-485 and DF1 protocols.

This method is recommended for direct downloads to installed 
PanelView 300 Micro terminals using a portable or laptop computer.

Windows™ CE Pocket PanelView File Transfer (PocketPFT) Utility

Supports the direct transfer of PanelBuilder32 application files from 
the PocketPFT software over an RS-232 link. The PocketPFT software 
and an RS232 cable is available from Rockwell Software as part of the 
MaintenCE suite of tools. You will also need one of the recommended 
download cables.

This method is recommended for direct downloads to installed 
PanelView 300 Micro terminals using an HPC JORNADA portable CE 
computer, available only from Rockwell Software.

IMPORTANT After a successful download of an application, you 
may not be able to download another application.  
The downloaded application may have different 
communication settings than the settings in 
PanelBuilder32.  Either change the terminal settings 
using the Communication Setup screen (see page 
3-2) or the Application settings dialog in 
PanelBuilder 32.
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Connecting a Computer or 
Printer to the Terminal

Most of the PanelView terminals have an RS-232 serial port to:

• download/upload applications over a serial link

• and/or connect a printer that supports the IBM enhanced 
character set

PanelView terminals that don’t have an additional RS-232 Printer Port 
include the 300 Micro, the 300 (except for DeviceNet), and the -xxA2/ 
-xxA5 versions of the 550/600 and 900 monochrome terminals.

The illustration below shows how to make these connections.

Communication parameters for the RS-232 port are set on the Printer 
Setup screen of the Configuration Mode menu.

PanelView 1000 DH+ Terminal

PanelView 550 DH+ Terminal

Computer

Printer

RS-232 Port

RS-232 Port

RS-232 Port

9-pin female9-pin male
1
2
3
4
5
6
7
8
9

TXD (Data Transmit)
RXD (Data Receive)

COM
DTR

DSR
RTS
CTS
NC

DCD

PV550 Printer Port (DCE)

9-pin male
1
2
3
4
5
6
7
8
9

(pulled high to +12V)

NC

 

NC

NC

PV600/900/1000/1400 Printer Port (DCE)

1
2
3
4
5
6
7
8
9

(pulled high to +12V)

NC

NC
(pulled high to +12V)
NC

NC

Printer/Computer Port (DTE)

9-pin male
PV550 Printer Port (DCE)

1

4
5
6
7
8
9

NC

NC

NC

NC

2
3

9-pin
2
3
5

Printer/Computer Port (DTE)
25-pin

2
7

3

5 COM

Upload/Download or Printer Cable without Hardware Handshaking

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

Available Cables

Cat. No. 2711-NC13, 5 m (16.4 ft) 25-pin to 9-pin 

Adapter

with Handshaking

RXD
TXD

RXD
TXD

RXD
TXD

without Handshaking

COM

RTS
CTS

COM

COM
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Chapter 13

Troubleshooting and Maintenance

Chapter Objectives This chapter tells how to isolate and correct common operating 
problems and perform routine maintenance tasks.

• equipment required

• using troubleshooting chart

• LED indicators

• cleaning display window

• replacing clock module

• replacing backlight

Equipment Required Other than verifying that the correct power source is connected to the 
terminal (use a voltmeter), no electronic diagnostic equipment is 
required for troubleshooting.

Using the Troubleshooting 
Chart

The following pages provide a troubleshooting chart for the terminal. 
This chart lists the most common operating problems, causes, and 
steps to correct them.

Troubleshooting Chart

TIP The PanelView 300 Micro has no internal 
components that are user accessible.  The rear cover 
is not removable, do not attempt to remove the 
cover.  The real-time clock battery and LCD display 
backlight are not replaceable.

ATTENTION The PanelView terminals contain hazardous voltages. 
Do not insert objects or let objects fall into the 
terminal through ventilation slots. Always disconnect 
power when checking wiring connections. Failure to 
take adequate precautions may result in electrical 
shock.
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Problem Probable Cause(s) Corrective Action(s)

Terminal does not power up. 1. Improper connection to power source.

2. Incorrect input voltage level.

3. DC power wires reversed (DC terminals 
only).

4. Power terminal block not fully seated 
(PV300 terminals only).

1. Verify wiring and connections to power 
source.

2. Verify correct voltage is present at power 
terminals.

3. Make sure DC power positive and negative 
are connected to the proper terminals.

4. Verify power terminal block is snapped onto 
base of PV300 Micro.

Application file will not 
download (first download).

1. Communication cable disconnected.

2. Incorrect baud rate or communication 
settings.

3. Incorrect computer COM port selection.

1. Check communication cable type and 
connections.

2. Verify computer and terminal are set to 
same communication settings.

3. Verify correct COM port number in WinPFT 
or PanelBuilder32 software.

Application file will not 
download (subsequent 
downloads).

1. Incorrect communication or baud rate 
settings.

1. Verify computer and terminal have same 
communication settings.  Change settings in 
Communication Setup screen of the 
terminal.

No communications with 
MicroLogix, ControlLogix, 
SLC or PLC controller.

1. Communications (COMM) fault.

2. Baud rates not set properly.

3. Controller is not in run mode.

4. Terminal node and maximum node numbers 
are not set correctly.

1. Check status of COMM LED.

Verify cable connections using cable diagrams in 
Chapters 12.

2. Verify that terminal and controller are set at 
the same baud rate.

3. Place controller in run mode.

4. Verify node address settings.

No communications with 
PLC but COMM LED is 
active.

1. PanelView is trying to communicate with a 
controller at a different address.

2. The inhibit bit is set as the default on the 
Channel Status Screen in the PLC.

1. Verify address of the controller.          

2. Change setting of the inhibit bit.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1471 of 3168



Publication 2711-UM014E-EN-P

Troubleshooting and Maintenance        13-3

No communications with 
computer.

1. Communications (COMM) fault.

2. No SLC, network, or power supply 
connection at terminal’s DH-485 port.

3. Baud rates not set correctly.

4. Terminal node and maximum node numbers 
are not set correctly.

5. Computer fault.

6. Communication driver not properly loaded.

7. Printer port is enabled.

1. Check status of COMM LED.

Verify cable connections using cable 
diagrams in Chapter 10.

2. Personal Computer Interface Converter (PIC) 
receives power from DH-485 connection. 
Verify that the terminal is connected to an 
SLC, network, or wallmount power supply 
as shown in Chapter 12. 

3. Verify that terminal and computer are set at 
the correct baud rate.

4. Verify node number settings.

5. Refer to user manual for computer.

6. Refer to RSLinx online help or manual.

7. Disable printing on the Printer Setup screen 
of the Configuration Mode menu.

Clock Module Battery Low 
message is displayed.

1. Internal parameters corrupt.

a. Clock module battery failure.

1. Reload application and cycle power to the 
terminal.

2. Replace clock module as described in 
instructions provided with clock module kit.  
For PanelView 300 Micro, clock module 
cannot be replaced.

Cannot transfer application 
from memory card.

1. Memory card is not properly installed.

2. Application is too large for terminal 
memory. 

3. Data checksum is incorrect.

4. Invalid file format.

1. Verify correct installation.

2. Reduce size of application file.

3. Check that memory card is properly seated. 
Application may be corrupt.

4. Verify file format (.PVA) being transferred.

Cannot transfer application 
to memory card.

1. Memory card is not properly installed.

2. Memory card is write protected.1

3. File currently exists on memory card.1

4. Application file is too large, not enough 
space on memory card.

5. Invalid memory card format.1

6. Data checksum is incorrect.

7. Application does not exist.1

1. Verify correct installation.

2. Change memory card protection switch.

3. Erase and reformat card.

4. Reduce size of application file or 
erase/format memory card.

5. Replace or reformat memory card. If 
problem continues, try another card.

6. Check that card is installed correctly. If 
problem continues, try another card.

7. Check the Terminal Info screen to verify that 
an application exists.

Problem Probable Cause(s) Corrective Action(s)
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13-4        Troubleshooting and Maintenance

Screen objects do not 
function.(1)

1. Terminal not communicating with controller.

2. Terminal in screen saver mode.

1. Check status of COMM LED. See problem 
’No communications with SLC or PLC 
controller’ for more information.

2. Access Screen Setup from the terminal 
Configuration Mode to check if terminal is in 
Screen Saver Mode.

Application file name 
appears as ******* on 
Terminal Info screen.

1. Application is invalid.

2. Application is unusable because of error.

1. Download application and try again.

2. Download new application.

Area on color screen 
appears dark.

1. One of the backlight tubes has burnt out. 1. Replace color backlight.

Screen objects are not 
visible.

1. Correct power is not applied.

2. Contrast or intensity is not set correctly.

3. Terminal is in screen saver mode.

4. PV550 backlight lamp is not on.

5. Terminal’s backlight is burnt out.

1. Verify power connections.

2. Access Screen Setup on the Configuration 
Mode menu and adjust the contrast. On 
keypad terminals, press the left and right 
arrow keys simultaneously, then press [F9] 
or [F15].

3. Access Screen Setup on the Configuration 
Mode menu to see if terminal is set for 
screen saver mode.

4. Access Screen Setup on the Configuration 
Mode menu and turn on backlight.

5. Replace backlight.

Values do not update on 
display but appear as 
asterisks ****

1. Terminal is not communicating with 
controller.

2. Value is invalid or exceeds the field width 
defined for the object.

1. Check status of COMM LED.

Refer to problem ’No communication with SLC or 
PLC controller’ for more details.

2. Change the field width for the object.

Can’t enter Configuration 
Mode when pressing Left 
and Right arrow keys 
simultaneously.

1. Left and right arrow keys are assigned to 
screen objects in the terminal application.

1. Contact Allen-Bradley technical support for 
assistance.

(1) Terminal displays a warning message with instructions if these errors occur. 

Problem Probable Cause(s) Corrective Action(s)
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Indicators On PanelView terminals (except PanelView 300 Micro), use the 
COMM and Fault LED indicators to isolate operating problems. The 
illustration below shows the location of these indicators on some 
terminals. See chapter 1 for LED locations on other terminals.. 

On PanelView 300 Micro terminals, view the Comm and Fault 
indicators in the terminal configuration mode (Communication Setup 
selected).

DF1, DH-485, DH+ LED Indications

PV550 Back View PV900 Back View 
PV600/PV1000 is similar

COMM LED

Fault LED

Fault LEDCOMM LED

LED This Pattern: Indicates:

Comm(1)

(1) Comm LED stays on until powerup self-tests are complete.

Solid Fill Normal operating state (no communication 
faults). 

No Fill Fault detected.
• Make sure controller is run mode
• Verify baud settings of terminal and 

controller
• Verify proper terminal to controller 

connections

Flashing When power is first applied (momentarily).

Blinking No communications established. For DF1 
terminals, the Comm indicator flashes until an 
application is loaded.

Fault No Fill Normal operating state

Solid Fault detected. Cycle power to the terminal. If the 
fault still exists, the terminal requires servicing.

Blinking Hardware is functioning but no application is 
loaded or the current application is corrupt. 
Reload the application into the terminal.
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Remote I/O LED Indications

DeviceNet, ControlNet, EtherNet/IP

LED This pattern: Indicates:

Comm(1)

(1) Comm LED stays on until powerup self-test are complete

Solid Fill Normal operating state (no communication faults)

No Fill Communications not functioning

• Verify that baud rate and rack settings 
match the PLC settings

• Verify proper terminal to controller 
connections

• Verify that the PLC enables Remote I/O 
communications

Blinking No communications established. PLC is in 
program mode.

Flashing When power is first applied (momentarily)

Fault No Fill Normal operating state

Solid Fill Fault detected. Cycle power to the terminal. If the 
fault still exists, the terminal requires servicing.

Blinking Hardware is functioning but no application is 
loaded or the current application is corrupt.

LED This Pattern: Indicates:

Comm Solid Fill Normal operating state (no communication 
faults). 

No Fill Hardware failed.

Flashing When power is first applied (momentarily).

Blinking No communications established.

Fault Solid Fill Normal operating state (no communication 
faults). 

No Fill Hardware failed.

Blinking Hardware is functioning but no application is 
loaded or the current application is corrupt.
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Cleaning the Display 
Window

To clean the display window:

1. Disconnect power from the terminal at the power source.

2. Use a clean sponge or a soft cloth to clean the display with a 
mild soap or detergent.

3. Dry the display with a chamois or moist cellulose sponge to 
avoid water spots.

Removing Paint and Grease

Remove fresh paint splashes and grease before drying by rubbing 
lightly with isopropyl alcohol (70% concentration). Afterward, provide 
a final wash using a mild soap or detergent solution. Rinse with clean 
water.

Equipment Hose Downs

Be aware that screen objects on touch cell terminals may activate 
during equipment hose downs.

ATTENTION Use of abrasive cleansers or solvents may damage 
the window. Do not scrub or use brushes.

ATTENTION Because touch terminals have sensitive touch cell 
regions, it is possible for screen objects to activate 
during equipment hose downs.
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13-8        Troubleshooting and Maintenance

Replacing the Clock 
Module

The Real-Time Clock (RTC) module contains a lithium battery used 
only by the real-time clock. The battery is not used for application 
backup or input retention. The clock module has a typical life 
expectancy of 7 years.

The clock module replacement kits for the PanelView terminals are 
listed in Chapter 1 under Replacement Parts. Replacement instructions 
are provided with the kits.

Replacing the Backlight Replacement backlights are available for the PanelView terminals. See 
Replacement Parts in Chapter 1 for the catalog numbers.  Replacement 
instructions are provided with the kits.

TIP The real-time clock on the PanelView 300 Micro 
terminal is not replaceable.

ATTENTION The clock module contains lithium. Do not attempt 
to dispose of the module in a fire or incinerator. 
Doing so may cause the clock module to explode. 
Follow disposal regulations in your area for lithium 
battery disposal.

TIP The backlight on the PanelView 300 and 300 Micro 
terminal, the PanelView 550 (series H and above) 
keypad and 550 (series B) touch screen is not 
replaceable. 
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Appendix A

Specifications

PanelView 300 Micro
Electrical

DC Power
Supply Voltage Limits
Power Consumption

11 to 30V dc (24V nominal), Class 2 Power Supply
2.5W maximum (0.105A @24Vdc)

Mechanical

Enclosure NEMA Type 12/13, 4X (Indoor use only), IP54, 
IP65

Weight 284 grams (10 oz.)

Dimensions
mm
Inches

133 (H) x 112 (W) x 48 (D)    
5.23 (H) x 4.38 (W) x 1.87 (D)

Installed Depth 35mm (1.39 inches)

Display

Type Liquid Crystal Display (LCD) with integral LED 
backlight (100,000 hour life)

Size 73 mm  (w) x 42 mm (h)  
2.87 in. (w) x 1.67 in. (h)

Pixels 128 x 64

Terminal Memory

Total Application Flash Memory 240K bytes (application screens)

Environment

Operating Temperature 0 to 55° C (32 to 131° F)

Storage Temperature -20 to 85° C (-4 to 188° F)

Relative Humidity (non-condensing) 5 to 95% at 0 to 55° C (32 to 131° F)

Heat Dissipation 2.5 Watts (8.5 BTU/Hour)

Shock (operating, non-operating) 30G/50G

Vibration (operating) 2G up to 2,000 Hz
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A-2        Specifications

Character Sizes  (Pixel size = 0.48 x 0.48 mm)

PanelView 300

Size in Pixels  width 
x height)

Characters/Row Maximum Rows Dimensions in mm 
Width x Height

4 x 6 31 10 1.9 x 2.9

6 x 8 20 7 2.9 x 3.8

6 x 16 20 3 2.9 x 7.7

6 x 24 20 2 2.9 x 11.5

12 x 8 10 7 5.8 x 3.8

12 x 16 10 3 5.8 x 7.7

12 x 24 10 2 5.8 x 11.5

18 x 8 6 7 8.6 x 3.8

18 x 16 6 3 8.6 x 7.7

18 x 24 6 2 8.6 x 11.5

Electrical

DC Power
Supply Voltage Limits
Power Consumption

18 to 32V dc (24V dc nominal), Class 2 Power Supply
6 Watts (0.25 Amps at 24V dc)

Mechanical

Enclosure NEMA Type 12/13, 4X (Indoor use only), IP54, 
IP65

LED Indicators
COMM
Fault

Green
Red

Weight 673 grams (1.48 lbs)

Dimensions
mm
Inches

197 (H) x 140 (W) x 82 (D)    
7.76 (H) x 5.53 (W) x 3.21 (D)

Installed Depth 69mm (2.73 inches)
122.4 mm (4.82 inches) with memory card 
retainer
216 mm (8.5 inches) with memory card retainer 
and clearance to insert and remove memory card

Display

Type Liquid Crystal Display (LCD) with integral LED 
backlight (100,000 hour life)

Size 73 mm  (w) x 42 mm (h)  
2.87 in. (w) x 1.67 in. (h)

Pixels 128 x 64

Terminal Memory

Total Application Flash Memory 240K bytes (application screens)
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Specifications        A-3

Character Sizes  (Pixel size = 0.48 x 0.48 mm)

Environment

Operating Temperature 0 to 55° C (32 to 131° F)

Storage Temperature -25 to 85° C (-4 to 188° F)

Relative Humidity (non-condensing) 5 to 95% at 0 to 55° C (32 to 131° F)

Heat Dissipation 6 Watts (13 BTU/HR)

Shock (operating/non-operating) 15G/30G

Vibration (operating) 2G up to 2,000 Hz

Size in Pixels  width 
x height)

Characters/Row Maximum Rows Dimensions in mm 
Width x Height

4 x 6 31 10 1.9 x 2.9

6 x 8 20 7 2.9 x 3.8

6 x 16 20 3 2.9 x 7.7

6 x 24 20 2 2.9 x 11.5

12 x 8 10 7 5.8 x 3.8

12 x 16 10 3 5.8 x 7.7

12 x 24 10 2 5.8 x 11.5

18 x 8 6 7 8.6 x 3.8

18 x 16 6 3 8.6 x 7.7

18 x 24 6 2 8.6 x 11.5
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A-4        Specifications

PanelView 550
Electrical

DC Power
Supply Voltage Limits
Power Consumption
Supply Voltage Limits (touch screen only)
Power Consumption (touch screen only)

18 to 30V dc (24V dc nominal)
18 Watts, max. (0.75A @ 24V dc)
18 to 32V dc (24V dc nominal)
18 Watts, max. (0.75A @ 24V dc)

AC Power
Supply Voltage Limits
Power Consumption

85 to 264V ac, 47 to 63 Hz
45 VA maximum

Mechanical

Enclosure NEMA Type 12/13, 4X (Indoor use only), IP54, 
IP65

LED Indicators
COMM
Fault

Green
Red

Weight
Keypad, Keypad & Touch
Touch Screen

1.2 kg (2.7 lbs)
.93 kg (2.1 lbs)

Dimensions- Keypad, Keypad & Touch
mm
Inches

167 (H) x 266 (W) x 106 (D)    
6.57 (H) x 10.47 (W) x 4.17 (D)

Dimensions- Touch Screen
mm
inches

152 (H) x 185 (W) x 82 (D)
6.00 (H) x 7.28  (W) x 3.20 (D)

Installed Depth- Keypad, Keypad & Touch 86 mm (3.39 inches)
118 mm (4.64 inches) with memory card retainer
207 mm (8.15 inches) with memory card retainer 
and clearance to insert and remove memory card

Installed Depth- Touch Screen 64 mm (2.54 inches)
109 mm (4.30 inches) with memory card retainer
188 mm (7.40 inches) with memory card retainer 
and clearance to insert and remove memory card

Display

Type Liquid Crystal Display (LCD)

Size 120 x 60 mm (4.75 x 2.38 in.)

Pixels 256 x 128

Touch Cells 128 (16 columns x 8 rows)

Touch Cell Size 16 x 16 pixels

Terminal Memory

PV550 ( Series E or later) or 
PV550T (Series A or later)

Total Application Flash Memory 240K bytes (application screens)

PV550 (Prior to Series E)
Total Application Flash Memory 112K bytes (application screens)
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Specifications        A-5

Character Sizes  (Pixel size = 0.47 x 0.47 mm)

Environment

Operating Temperature 0 to 55° C (32 to 131° F)

Storage Temperature -20 to 70° C (-4 to 158° F)

Relative Humidity (non-condensing) 5 to 95% at 0 to 30° C (32 to 86° F)
5 to 75% at 31 to 40° C (88 to 104° F)
5 to 50% at 41 to 55° C (106 to 131° F)

Heat Dissipation 20 Watts (69 BTU/HR) for AC Power or DC Power

Shock (operating/non-operating) 30G/50G

Vibration (operating) 2G up to 2,000 Hz

Size in Pixels  width 
x height)

Characters/Row Maximum Rows Dimensions in mm 
Width x Heigh

6 x 8 40 16 2.2 x 3.2

6 x 16 20 16 3.8 x 5.6

6 x 24 13 16 3.8 x 8.4

12 x 8 40 8 7.6 x 2.8

12 x 16 20 8 7.6 x 5.6

12 x 24 13 8 7.6 x 8.4

18 x 8 40 5 11.2 x 2.8

18 x 16 20 5 11.2 x 5.6

18 x 24 13 5 11.2 x 8.4
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A-6        Specifications

PanelView 600 Color 
Keypad & Touch Electrical

AC Power
Supply Voltage Limits
Power Consumption

85 to 264V ac, 43 to 63 Hz
60 VA maximum

DC Power
Supply Voltage Limits
Power Consumption

18 to 32V dc (24V dc nominal)
24 Watts max. (1.0A @ 24V dc)

Mechanical

Enclosure NEMA Type 12/13, 4X (Indoor use only), IP54, 
IP65

LED Indicators
COMM
Fault

Green
Red

Weight 2 kg (4.4 lbs)

Dimensions
mm
inches

192 (H) x 290 (W) x 116 (D)  
7.55 (H) x 11.40 (W) x 4.57 (D)

Installed Depth 99 mm (3.89 inches)
131 mm (5.14 inches) with memory card retainer
220 mm (8.65 inches) with memory card retainer 
and clearance to insert and remove memory card

Display

Type Active Matrix Thin-Film Resistor (TFT) with Cold 
Cathode Fluorescent (CCF) Backlight

Size 115 x 86 mm (4.54 x 3.4 in.)

Pixels 320 x 234

Touch Cells 128 (16 columns x 8 rows)

Touch Cell Size 20 x 29 pixels

Terminal Memory

Total Application Flash Memory 240K bytes (application screens)

Environment

Operating Temperature 0 to 55° C (32 to 131° F)

Storage Temperature -25 to 70° C (-13 to 158° F)

Relative Humidity (non-condensing) 5 to 95% at 0 to 55° C (32 to 131° F)

Heat Dissipation 32 Watts (107 BTU/HR) for AC or DC Power

Shock (operating/non-operating) 15G/30G

Vibration (operating) 2G up to 2,000 Hz
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Character Sizes (Pixel size = 0.36 x 0.37 mm)

PanelView 600 Color   
Touch Only

Size in Pixels  width 
x height)

Characters/Row Maximum Rows Dimensions in mm 
Width x Height

6 x 9 52 25 2.9 x 5.9

8 x 16 39 14 2.9 x 5.9

8 x 24 39 9 2.9 x 8.9

16 x 24 19 9 5.8 x 8.9

24 x 32 13 7 8.6 x 11.8

32x 40 9 5 11.5 x 14.8

Electrical

DC Power
Supply Voltage Limits
Power Consumption

18 to 32V dc (24V dc nominal)
24 Watts max. (1.0A @ 24V dc)

Mechanical

Enclosure NEMA Type 12/13, 4X (Indoor use only), IP54, 
IP65

LED Indicators
COMM
Fault

Green
Red

Weight 1 kg (2.3 lbs)

Dimensions
mm
Inches

152 (H) x 185 (W) x 96 (D)  
6.00 (H) x 7.28 (W) x 3.80 (D)

Installed Depth 79 mm (3.12 inches)
132 mm (5.21 inches) with memory card retainer
211 mm (8.30 inches) with memory card retainer 
and clearance to insert and remove memory card

Display

Type Active Matrix TFT with Cold Cathode Fluorescent 
(CCF) Backlight

Size 115 x 87 mm (4.54 x 3.43 in.)

Pixels 320 x 240

Touch Cells 128 (16 columns x 8 rows)

Touch Cell Size 20 x 30 pixels

Backlight 50,000 hours, 1/2 life at 25°C (77 °F)

Terminal Memory

Total Application Flash Memory 240K bytes (application screens)
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A-8        Specifications

Character Sizes (Pixel size = 0.35 x 0.35 mm)

PanelView 900 
Monochrome and Color(1)

Environment

Operating Temperature 0 to 50° C (32 to 122° F)

Storage Temperature -25 to 70° C (-13 to 158° F)

Relative Humidity (non-condensing) 5 to 95% at 0 to 40° C (32 to 104° F)

Heat Dissipation 17 Watts (577 BTU/HR)

Shock (operating/non-operating) 15G/30G

Vibration (operating) 2G up to 2,000 Hz

Size in Pixels  width 
x height)

Characters/Row Maximum Rows Dimensions in mm 
Width x Height

6 x 9 52 25 2.1 x 3.1

8 x 16 39 14 2.8 x 5.6

8 x 24 39 9 2.8 x 8.4

16 x 24 19 9 5.6 x 8.4

24 x 32 13 7 8.4 x 11.1

32x 40 9 5 11.1 x 13.9

(1) The PanelVie 900 specifications are for reference only. PanelView 900 Terminals are n longer available. Contact your Rockwell Automation distributor for more information.

Electrical

AC Power - PV900M and PV900C
Supply Voltage Limits
Power Consumption

85 to 264V ac, 47 to 63 Hz
110 VA maximum

DC Power - PV900M
Supply Voltage Limits
Power Consumption

DC Power - PV900C
Supply Voltage Limits
Power Consumption

18 to 30 V dc (24V dc nominal)
58 Watts max. (2.5A @ 24V dc)

18 to 32 V dc (24V dc nominal)
50 Watts max. (2.1A @ 24V dc)

Mechanical

Enclosure NEMA Type 12/13, 4X (Indoor use only) IP54, 
IP65

LED Indicators
COMM
Fault

Green
Red

Weight  - PV900M
Keypad
Touch Screen

3.14  kg (4.4 lbs)
2.91 kg (6.4 lbs)

Weight  - PV900C
Keypad
Touch Screen

3.18  kg (7.0 lbs)
2.95 kg (6.5 lbs)
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Specifications        A-9

Dimensions - PV900M/900C Keypad
mm
inches

249 (H) x 406 (W) x 112 (D)
9.80 (H) x 15.97 (W) x 4.40 (D)

Dimensions - PV900M/900C Touch Screen
mm
inches

249 (H) x 336 (W) x 112 (D)
9.80 (H) x 13.24 (W) x 4.40 (D)

Installed Depth - PV900M 97 mm (3.81 inches)
129 mm (5.06 inches) with memory card retainer
220 mm (8.65 inches) with memory card retainer 
and clearance to insert and remove memory card

Installed Depth - PV900C 99 mm (3.89 inches)
131 mm (5.14 inches) with memory card retainer
222 mm (8.73 inches) with memory card retainer 
and clearance to insert and remove memory card

Display

PV900M

Type AC Gas Plasma

Size 210 x 131 mm (8.27 x 5.17 in.)

Pixels 640 x 400

Touch Cells 384 (24 columns x 16 rows)

Touch Cell Size 26 x 25 pixels

PV900C

Type Active Matrix Thin-Film Resistor (TFT) with Cold 
Cathode Fluorescent (CCF) Backlight

Size 171 x 130 mm (6.73 x 5.12 in.)

Pixels 640 x 480

Touch Cells 384 (24 columns x 16 rows)

Touch Cell Size 26 x 30 pixels

Terminal Memory

PV900M (prior to Series E)
Total Application Flash Memory 240K bytes (application screens)

PV900M (Series E, firmware 3.0 or later),
PV900C

Total Application Flash Memory 1008K bytes (application screens)

Environment

PV900M

Operating Temperature 0 to 55° C (32 to 131° F)

Storage Temperature -25 to 70° C (-13 to 158° F)

Relative Humidity (non-condensing) 5 to 85% at 0 to 30° C (32 to 86° F)

Heat Dissipation 50 Watts (165 BTU/HR) for AC Power or DC 
Power

Shock (operating/non-operating) 15G/30G

Vibration (operating) 1G up to 2,000 Hz

Mechanical
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A-10        Specifications

Character Sizes PV900M (Pixel size = 0.33 x 0.33 mm)

Character Sizes PV900C (Pixel size = 0.27 x 0.27 mm)

PV900C

Operating Temperature 0 to 55° C (32 to 131° F)

Storage Temperature -25 to 70° C (-13 to 158° F)

Relative Humidity (non-condensing) 5 to 95% at 0 to 55° C (32 to 131° F)

Heat Dissipation 39 Watts (133 BTU/HR)

Shock (operating/non-operating) 15G/30G

Vibration (operating) 1G up to 2,000 Hz

Size in Pixels  width 
x height)

Characters/Row Maximum Rows Dimensions in mm 
Width x Height

8 x 16 79 24 2.6 x 5.3

8 x 24 79 16 2.6 x 7.9

16 x 24 39 16 5.3 x 7.9

24 x 32 26 12 7.9 x 10.6

32x 40 19 9 10.6 x 13.2

Size in Pixels  width 
x height)

Characters/Row Maximum Rows Dimensions in mm 
Width x Height

8 x 16 79 24 2.2 x 4.3

8 x 24 79 19 2.2 x 6.5

16 x 24 39 19 4.3 x 6.5

24 x 32 26 14 6.5 x 8.6

32x 40 19 11 8.6 x 10.8

Environment
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Specifications        A-11

PanelView 1000 Color & 
Grayscale Electrical

AC Power - PV1000G and PV1000C
Supply Voltage Limits
Power Consumption

85 to 264V ac, 47 to 63 Hz
55 VA maximum

DC Power - PV1000G and PV1000C
Supply Voltage Limits
Power Consumption

18 to 32 V dc (24V dc nominal)
24 Watts max. (1.0A @ 24V dc)

Mechanical

Enclosure NEMA Type 12/13, 4X (Indoor use only) IP54, 
IP65

LED Indicators
COMM
Fault

Green
Red

Weight  - PV1000G and PV1000C
Keypad
Touch

3.06  kg (6.7 lbs)
3.00 kg (6.6 lbs)

Dimensions-PV1000G/1000C Keypad
mm
inches

282 (H) x 423 (W) x 112 (D)
11.11 (H) x 16.64 (W) x 4.40 (D)

Dimensions - PV1000G/1000C Touch Screen
mm
inches

282 (H) x 370 (W) x 112 (D)
11.11 (H) x 14.58 (W) x 4.40 (D)

Installed Depth - PV1000G and PV1000C 97 mm (3.81 inches)
129 mm (5.06 inches) with memory card retainer
220 mm (8.65 inches) with memory card retainer 
and clearance to insert and remove memory card

Terminal Memory

Total Application Flash Memory 1008K bytes (application screens)

Display

PV1000G

Type Active Matrix Thin-Film Resistor (TFT) with Cold 
Cathode Fluorescent (CCF) Backlight 
(4 shades of gray)

Size 211 x 158 mm (8.3 x 6.2 in.)

Pixels 640 x 480

Touch Cells 384 (24 columns x 16 rows)

Touch Cell Size 26 x 30 pixels

PV1000C

Type Active Matrix Thin-Film Resistor (TFT) with Cold 
Cathode Fluorescent (CCF) Backlight

Size 211 x 158 mm (8.3 x 6.2 in.)

Pixels 640 x 480

Touch Cells 384 (24 columns x 16 rows)

Touch Cell Size 26 x 30 pixels
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Character Sizes PV1000G and 1000C (Pixel size = 0.33 x 0.33 mm)

PanelView 1400 Color

Environment

Operating Temperature 0 to 55° C (32 to 131° F)

Storage Temperature -25 to 70° C (-13 to 158° F)

Relative Humidity (non-condensing) 5 to 95% at 0 to 55° C (32 to 131° F)

Heat Dissipation 39 Watts (132 BTU/HR) for Grayscale and Color

Shock (operating/non-operating) 15G/30G

Vibration (operating) 2G up to 2,000 Hz

Size in Pixels  width 
x height)

Characters/Row Maximum Rows Dimensions in mm 
Width x Height

8 x 16 79 24 2.2 x 5.3

8 x 24 79 19 2.6 x 7.9

16 x 24 39 19 5.3 x 7.9

24 x 32 26 14 7.9 x 10.6

32x 40 19 11 10.6 x 13.2

Electrical

AC Power
Supply Voltage Limits
Power Consumption

85 to 264V ac, 43 to 63 Hz
200 VA maximum

Mechanical

Enclosure NEMA Type 12/13, 4X (Indoor use only) IP54, 
IP65

LED Indicators
COMM
Fault

Green
Red

Weight
Keypad
Touch Screen

20.3  kg (44.75 lbs)
19.6 kg (43.2 lbs)

Dimensions - PV1400 Keypad
mm
inches

355 (H) x 483 (W) x 394 (D)
13.97 (H) x 19.0 (W) x 15.53 (D)

Dimensions - PV1400 Touch Screen
mm
inches

355 (H) x 441 (W) x 394 (D)
13.97 (H) x 17.37 (W) x 15.53 (D)

Installed Depth 370 mm (14.58 inches)
400 mm (15.75 inches) with clearance to insert 
and remove memory card

Terminal Memory

Total Application Flash Memory 1008K bytes (application screens)
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Character Sizes PV1400  (Pixel size = 0.32 x 0.32 mm)

Display

Type Color CRT

Size 255 x 191 mm (10.0 x 7.5 in.)

Pixels 800 x 600

Touch Cells 384 (24 columns x 16 rows)

Touch Cell Size 33 x 37 pixels

Environment

Operating Temperature 0 to 55° C (32 to 131° F)

Storage Temperature -40 to 85° C (-40 to 185° F)

Relative Humidity (non-condensing) 5 to 95% at 0 to 55° C (32 to 131° F)

Heat Dissipation 78 Watts (264 BTU/HR)

Shock (operating/non-operating) 15G/30G

Vibration (operating) 1G up to 2,000 Hz

Size in Pixels 
width x height)

Characters/Row Maximum Rows Dimensions in mm
Width x Height

8 x 20 99 29 2.5 x 6.4

16 x 24 49 24 5.1 x 7.6

24 x 32 33 18 7.6 x 10.2

32 x 40 24 14 10.2 x 12.7

32 x 64 24 9 10.2 x 20.4
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Communications
DH-485 Network

Baud Rate
Distance Maximum

1200, 2400,  9600, 19.2K
1219 meters (4,000 feet)

DH+ Network
Baud Rate
Distance Maximum

57.6K, 115.2K, 230.4K
3048 meters (10,000 feet)

RS-232 or DH-485 Point-to-Point
Baud Rates
Distance Maximum

1200, 2400,  9600, 19.2K
6.1 meters (20 feet)

Remote I/O
Baud Rates 57.6K, 2,800 meters (10,000 feet)

115.2K, 1,400 meters (5,000 feet)

DeviceNet
Baud Rates 125K, 250K, 500K

ControlNet Network
Baud Rate
Distance Maximum

5M
1,000 meters (3,280 feet)

EtherNet/IP Network
Distance Maximum 100 meters (328 feet)

DF1/Full Duplex Communications
Baud Rate
Distance Maximum

1200, 2400, 4800, 9600, 19.2K
15.24 meters (50 feet)

RS-232 Printer Port
Baud Rates
Parity
Data Bits
Stop Bits
Handshaking

1200, 2400, 9600, 19.2K
None, Even, Odd
7 or 8
1 or 2
None, Software (XON, XOFF), Hardware
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Agency Certifications

300 
Micro

300 550 600 900M 900C 1000G 1000C 1400

Emissions (Class A: Industrial) EN50081-2:1993 x x x x x x x x x

Immunity (Industrial)  EN61000-6-2:1999 x x(1) x(1) x(1) x(1) x(1) x(1) x(1) x(1)

Immunity (Industrial) EN50082-2:1995(2) x x x x x x x x

Programmable Controllers Equipment 
Requirements and Tests) EN61131 2:1995

x x x x x x x x

Low Voltage Directive  (Safety Sections of 
EN61131-2)

x x(3) x x x x x 

UL508 x x x x x x x x x

UL1604 Class 1, Div 2,  Groups A, B, C, D, T4 x x x (4)(5) x  x x x x

UL2279 (IEC79-15) Class 1, Zone 2, Groups IIC, 
T4

x x x

CSA 22.2, No. 142 x x x x x x x x x

CSA 22.2, No. 213 Class 1,  Div 2, Groups A, B, 
C, D, T4

x x x(4)(5) x x x x x

(1) Meets standard as of April 2002.

(2) This standard applies to products manufactured prior to April 2002.

(3) Does not apply to 600 Touch Screen Only terminals

(4) PV550 (Series H or later) or PV550 Touch Screen Only (Seres B or later)

(5) PV550 terminals (Series G or earlier) and PV550 Touch Screen (Series A)  have a Temperature Code Rating of T2
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Appendix B

Messages, Codes and Self-Test Numbers

This appendix lists: 

• terminal messages and codes that may appear during terminal 
operation 

• description of self-test numbers

Types of Terminal 
Messages

Status Messages

Indicate the terminal is performing an operation that may limit access 
to the terminal, such as an application download or a communication 
problem. The message disappears when the terminal completes the 
operation or when the condition is satisfied.

Reminder Messages

Indicate a minor fault or mistake. Reminder messages appear when an 
invalid operation is attempted, such as entering an out-of-range value. 
Pressing any key removes the message.

Warning Messages

Indicate the operation may produce undesirable results. You must 
respond to warning messages as indicated in the message.

Fault Messages

Indicate the terminal has detected a condition which prevents further 
operation. The current application will halt. The terminal must be 
reset (power cycled) to recover from this type of error.
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General Terminal 
Messages

Error Number Terminal 
Messages

Type Meaning Recommended Action

200-206, 300, 
318-321, 328, 329, 
331, 346, 347, 355, 
356, 358, 367, 404, 
411, 416, 417, 
421-425, 447-449, 
457, 459, 700, 
1105, 1111, 1113, 
1115, 1207-1211, 
2002-2009, 2016, 
2018, 2021, 2028 
and 2029

A fault has 
occurred. Error = X

Minor Fault 
or
Terminal Fault

A minor fault was detected that could 
impact terminal operation or a terminal 
fault was detected.

Press any key to recover from a minor 
fault. For terminal faults, contact 
technical support with the error code.

208 Write to logic 
controller failed

Comm Status Controller does not accept data from  the 
terminal.  Controller is not connected.

Check connections (on Remote I/O units). 
Verify that  controller is in run mode and 
not busy. Verify that controller data files 
are not in use by other applications.

303 Aborted. Reminder/File 
Transfer Status

The terminal received an abort command 
during a file transfer.

Try again.

304 File read access 
error

Reminder Error reading the source file from a source 
device.

Try again. If problem continues, contact 
technical support.

305 File write access 
error

Reminder Error writing source file. Try again. If problem continues, contact 
technical support.

307 File not supported Reminder/File 
Transfer Status

File is incompatible with the terminal’s 
firmware.

Contact technical support to verify 
compatibility. File must be a .PVA file.

308 Timeout Reminder / File
Transfer Status

The terminal was waiting for the partner 
device in a file transfer,  but the terminal 
timed out before the data or expected 
reply was received. 

Check cable connections or data 
corruption with noise on cable. Verify that 
the computer was not reset. Try again. 

309-311 Data corrupted. 
Verify file and retry.

Reminder/File 
Transfer Status

The data checksum failed in a file 
transfer.

Check electrical and cable connections. 
Try the file transfer again.

312 Unknown device Reminder / File
Transfer Status

Verify the file type entered. Try again. Destination or source device is invalid for 
a read or write application transfer.

313 File too large Reminder / File

Transfer Status

Reduce application size.  See Appendix A 
for terminal requirements.  If copying to a 
card, check card space.

File too large to be transferred to the 
terminal. In a memory card transfer, the 
card does not have enough space. 

314 No Card Inserted Reminder Install a memory card and try again. You tried to transfer data to/from a 
memory card but there is no card in the 
card slot.

315 Unformatted card Reminder Memory card is unformatted, contains an 
unrecognizable format or is corrupt.

Reformat the card or replace it with a 
new card if corrupt. Try again.

316 Write Protected 
Card

Reminder / File
Transfer Status

A write command to the card failed 
because the card switch is in the 
protected mode.

Select write mode by changing the switch 
on the top edge of the card. Try again.

317 File exists. Cannot 
overwrite

Reminder/File 
Transfer Status

See message 342. This message only 
occurs when the file cannot be renamed.

Change the file name or save to a new 
memory card.

323 No application on 
PV terminal

Reminder/File 
Transfer Status

You tried to load an application on a 
memory card but there is no application in 
the terminal.

View the Terminal Info screen to see if an 
application is loaded in the terminal.

324 Check card status Reminder/File 
Transfer Status

Problem formatting the memory card. Try a new memory card.
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325 Unformatted card Reminder Memory card is unformatted, contains an 
unrecognizable format or is corrupt.

Reformat the card or replace it with a 
new card. Try again.

326 No Card Inserted Reminder You tried to transfer data to/from a 
memory card but there is no card in the 
card slot.

Install a memory card and try again.

327 No files Reminder You tried to transfer a file from the 
memory card but there are no files on the 
card.

Use memory card containing application 
(.PVA) files.

330 Write Protected 
Card

Reminder / File

Transfer Status

A write command to the card failed 
because the card switch is in protected 
mode.

Select write mode by changing the switch 
on the top edge of the card. Try again.

332 No application on 
PV terminal

Reminder/File 
Transfer Status

You tried to load an application on a 
memory card but there is no application in 
the terminal.

View the Terminal Info screen to see if an 
application is loaded in the terminal.

333 File in use - 
Request denied

Reminder Attempt to format memory card 
containing a file used by the application. 
This usually occurs when an application 
requires a font file on the memory card.

Format the memory card on a computer or 
a PanelView terminal that does not have 
an application loaded.

334 Unexpected card 
removal. Please 
disconnect card 
before removal.

Reminder / File
Transfer Status

You removed the memory card during 
normal operation and did not press the 
Disconnect button on the Memory Card 
configuration screen.

Press the Disconnect Card button to close 
the files on the card. When prompted, 
remove the card from the slot and then 
re-insert the card. Enter Configuration 
Mode and press the Run Mode button.

340 Format erases 
entire card:

 0 or F1 Abort

1 or F2 - Continue

Warning Operator pressed [F4] Erase / Format Card 
on the Memory Card configuration screen.

Enter appropriate response:

0 or F1 to abort

1 or F2 to continue

341 Proceed with 
download?

0 or F1 -Abort

1 or F2 - Continue

Warning You pressed [F2], Restore From Card on 
the Memory Card configuration screen.

Enter appropriate response:

0 or F1 to abort

1 or F2 to continue

342 The PVA File exists.

0 or F1 -Abort

1 or F2 - 
Upload with new 
PVA filename

Reminder / File
Transfer Status

You pressed [F3], Save To Card on the 
Memory Card configuration screen when 
the file exists on the card.

Enter appropriate response:

0 or F1 to abort

1 or F2 to upload new PVA file.

361 Value not in range Reminder Entered value is outside of valid range. Enter a value within the valid range.

364 Closing Files . . . Status Terminal is preparing for removal of 
memory card.

Wait for files to close before removing 
memory card.

365 Remove card . . . Reminder You must remove the memory card for the 
terminal to continues operation.

Remove the memory card.

366 Card disconnection 
will require card 
removal to continue 
operation.

Warning Attempt to disconnect the memory card. After memory card is disconnected it 
must be removed from card slot before 
the terminal will operate.

392 File not supported Reminder/File 
Transfer Status

File is incompatible with the terminal 
type.

In PanelBuilder32, select the Setup tab on 
the Application Settings dialog and select 
the correct terminal type.

Error Number Terminal 
Messages

Type Meaning Recommended Action
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393 File not supported Reminder/File 
Transfer Status

File is incompatible with the 
communication protocol of the terminal.

In PanelBuilder32, select the Setup tab on 
the Application Settings dialog and make 
sure the protocol matches your terminal.

394 File not supported Reminder/File 
Transfer Status

File is incompatible with the terminal’s 
firmware.

In PanelBuilder32, click the Catalog & 
Revisions button on the Setup tab on the 
Application Settings dialog. Select a 
firmware version that matches your 
terminal. 

395 File not supported Reminder/File 
Transfer Status

File is incompatible with the operator 
input type (keypad, touch or keypad and 
touch) of terminal.

In PanelBuilder32, select the Setup tab on 
the Application Settings dialog. Select 
the type of operator input that matches 
your terminal.

396 File not supported Reminder/File 
Transfer Status

File is incompatible with the terminal. Download the file to the terminal again. If 
problem reoccurs, contact technical 
support.

415 Retained memory 
lost. 
Presets were 
loaded.

Reminder The battery backed memory was invalid 
during startup. The system defaulted to 
preset values instead of the last states.

No action necessary. Terminal reverts to 
defaults.

436 Logic Controller has 
screen control

Reminder You tried to change the application screen 
but it is configured for controller only 
access.

No action required, controller will change 
screens as programmed.

634 Read Fail or 
Write Fail

Status ControlLogix Tag or address does not exist 
or is the wrong data type.

Designated slot does not contain a 
ControlLogix Processor.

Check tag address.

Check for data type mismatch.

Verify ControlLogix slot location.

1109 Font file 
unavailable, 
Font error = ****

Minor Fault or

Terminal Fault

You downloaded an application to the 
PanelView without the appropriate 
memory card (containing the font file) 
inserted in the card slot of the terminal. 

From the Memory Card screen, press the 
Disconnect button to close the files on the 
card. Remove the card from the card slot. 
Locate the card containing the font file or 
copy the correct font file to a card. Insert 
the correct memory card in the card slot 
and enter Run mode.

1110 No valid 
application

Reminder You tried to run an application that has 
not been downloaded to the terminal.

Download application to terminal.

1118 Access denied. Status Wrong password entered. Enter a valid password.

1119 Access denied. Status Password not recognized Enter a valid password.

1120 Security tampering. Status PVA file was corrupted - attempt to 
bypass security was detected

New application file must be downloaded 
to the terminal.

1121 No operator 
selected.

Status There is no currently selected operator, 
but a password change has been 
requested

Select the operator requiring the new 
password.

1122 Password change is 
not allowed.

Reminder Password is unchangeable Password cannot be changed at the 
current level of security.

1123 Password change is 
not allowed.

Reminder Operator cannot change password Current operator does not have access for 
password changes.

1124 New password 
must be entered 
before it can be 
verified.

Reminder New pass words must be entered twice. Enter the new password again to verify 
that it was entered correctly.

1125 New and verify 
passwords differ.

Status The same password was not entered for 
verification.

Enter the same password for New and 
Verify.

1126 Please verify new 
password.

Reminder New pass words must be entered twice. Enter the new password again.

Error Number Terminal 
Messages

Type Meaning Recommended Action
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DH-485 Terminal Messages

1127 Password changed Reminder Password change is effective. You must use new password for security 
access.

2005 Application file: 
Insufficient RAM

Terminal Fault Application file may be too large. Try again.  If possible, reduce the size of 
the application.

2007 - 2010 Application file 
contains errors

Terminal Fault Application contains incompatible data. Check application and try again.

2011 Retained memory 
lost. Presets were 
loaded.

Reminder The battery backed memory was invalid 
during startup. The system defaulted to 
preset values instead of the last states.

No action necessary. Terminal reverts to 
defaults.

2012 Application file: 
Too many retained 
memory devices

Terminal Fault The battery-backed RAM is too full to 
hold all devices requiring presets.

Reduce the number of control objects.  
Use global objects.

2014 Hardware 
configuration is 
corrupted

Terminal Fault The terminal hardware configuration is 
corrupt.

Contact technical support.

2030, 2031 Hardware and 
firmware do not 
match

Terminal Fault A mismatch exists between the terminal 
firmware and the terminal hardware.

Verify that the series and revision 
markings on the back of the terminal are 
compatible with the firmware.

Error Number Terminal 
Messages

Type Meaning Recommended Action

Error Number Terminal 
Messages

Type Meaning Recommended Action

612 No active node(s) 
found on network

Comm Status Tag or address does not exist or is the 
wrong data type.

Check tag address.
Check for data type mismatch.

613 Required network 
node(s) not found

Comm Status Tag or address does not exist or is the 
wrong data type.

Check tag address.
Check for data type mismatch.

615 Duplicate node 
address

Comm Status More than one node was assigned the 
same address.

Verify all device nodes.

616 Data errors on the 
link

Comm Status Corrupt data packets were detected on 
DH-485 network.

Verify controller addressing and baud rate 
settings. Check for loose or reversed 
wiring.
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ControlNet Terminal Messages

See Terminal Codes for messages below

Error Number Terminal 
Messages

Type Meaning Recommended Action

634 PanelView offline Comm Warning PanelView is offline. Check connections

634 Write fail. Comm Warning PanelView is communicating with the 
controller.  The data table address does 
not exist.

Check / define data table address in the  
controller.

634 Write timeout. Comm Warning PanelView is not communicating with the 
logic controller.

Check connections and node 
configuration in the application.

634 Read fail. Comm Warning PanelView is communicating with the 
controller.  The data table address does 
not exist.

Check/define data table address in the 
controller.

634 Read timeout. Comm Warning PanelView is not communicating with the 
controller.

Check/define data table address in the 
controller.

636 Initial write failed. Reminder Write to Logic Controller on Startup was 
configured and on powerup, the 
PanelView could not write initial values to 
a node's data table address.

or

Write to Logic Controller on Startup was 
not configured and the PanelView was 
unable to write a controller.  Note: The 
error is only displayed on the first write 
attempt.

Check/define data table address in the 
controller.

Check communication connections and 
node configuration in the application.
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Remote I/O Terminal Messages

EtherNet/IP Messages

For a description of EtherNet/IP terminal codes, see page B-13.

Error Number Terminal 
Messages

Type Meaning Recommended Action

661 Timeout - No Block 
Transfer Writes

Comm  Status The PLC is communicating with the 
terminal, but the PanelView is not 
receiving BTW requests required by the 
application.

Check ladder logic for missing BTW 
instructions (instructions are not enabled) 
or addressing errors.  Check for logic 
controller errors.

662 Timeout - No Block 
Transfer Reads

Comm Status The PLC is communicating with the 
terminal, but the PanelView is not 
receiving BTR requests required by the 
application.

Check ladder logic for missing BTR 
instructions (instructions are not enabled) 
or addressing errors.  Check for logic 
controller errors.

663 Timeout - No Block 
Transfer Requests

Comm Status The PLC is communicating with the 
terminal, but the PanelView is not 
receiving BTR or BTW requests required 
by the application.

Check ladder logic for missing BTR or 
BTW instructions (instructions are not 
enabled) or addressing errors. Check for 
logic controller errors.

664 PLC in program 
mode

Comm Status The PLC is offline (in Program Mode). The 
COMM LED on the Configuration Mode 
menu is off.

Place the PLC in run mode to resume 
communication.

665 No PLC 
communications

Comm Status The PLC is not communicating. Possible 
causes are disconnected cable, no power 
to PLC, incorrect baud rate or rack 
settings for PLC configuration. COMM 
LED is off.

Check for pulled cables and PLC power.  
Check baud rate settings and rack 
configurations. 

Check wiring of connector.

Communication resumes when problem is 
corrected.

666 Invalid Rack 
Configuration

Comm Status No communications can occur because of 
an invalid rack configuration.

Correct the RIO rack configuration.

667 Remote I/O 
Hardware Failed

Comm Status During startup, the terminal detected a 
missing, corrupt or nonfunctional Remote 
I/O card. The terminal will run but not 
communicate.

Contact technical support and provide 
specific message.
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DH+ Terminal Messages

Error Number Terminal 
Messages

Type Meaning Recommended Action

675 or 684 Required network 
node(s) not found

Comm  Status The network is active, but the logic 
controller(s) are not located at the 
expected nodes.

Verify that the logic controller(s) required 
by the application are at the expected 
node addresses and that the 
communication parameters are set 
properly.

676 or 685 File access error Comm Status 1. The terminal is trying to access 
one or more controller data files 
that are unavailable.

2. If the message is flashing, the 
terminal is trying to read or write 
data files that are unavailable.

1. The data files do not exist on the 
controller.  Create the data files.

2. The data file is smaller than what 
is required. For example, the 
PanelView uses N7:10 but only 
N7:0 is defined in the controller.

677 or 686 Unstable DH+ 
network

Comm Status Corrupt data packets or intermittent 
system configuration was detected on  
DH+ network.

Verify all controller addressing and baud 
rate settings. Check for loose or reversed 
wiring.

678 or 687 Duplicate node 
detected

Comm Status More than one node was assigned the 
same address.

Verify all device nodes.

679 or 688 No active Node(s) 
found on network

Comm Status No other DH+ devices can be located on 
the network.

Verify that PanelView terminal and logic 
controller(s) are correctly connected to 
the system. Check cable and wiring.

If error continues, verify that  baud rates 
on the terminal and controller are the 
same. Communication resumes when the 
problem is corrected.

681 or 690 DH+ hardware 
failed

Comm Status During startup, the terminal detected a 
missing, corrupt, or nonfunctional DH+ 
card. The terminal will run but not 
communicate.

Contact technical support and provide the 
specific terminal message.
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DF1 Terminal Messages

Terminal Codes Terminal Codes are displayed on the PanelView terminal during 
operation or terminal configuration.

DeviceNet Codes

Comm Status codes appear as a banner at the top of an application 
screen or as an LED status on the terminal’s Configuration screen. 
Error 634 appears in upper left of banner. Codes less than 12 are 
minor faults and clear automatically when corrected. Codes above 12 
require a terminal reset to clear.

Error Number Terminal 
Messages

Type Meaning Recommended Action

675 or 682 Required network 
node(s) not found

Comm  Status The network is active, but the logic 
controller(s) are not located at the 
expected nodes.

Verify that the logic controller(s) required 
by the application are at the expected 
node addresses and that the 
communication parameters are set 
properly.

676 or 683 File access error Comm Status The terminal is trying to access one or 
more controller data files that are 
unavailable.  If the message is flashing, 
the terminal is trying to read or write data 
files that are unavailable.

The data files do not exist on the 
controller.  Create the data files.

679 or 686 Panelview offline Comm Warning PanelView is offline. Check connections

681 or 688 DF1 hardware 
failed

Comm Status During startup the terminal detected a 
missing, corrupt, or nonfunctional DF1+ 
card.  The terminal will run but not 
communicate.

Contact technical support and provide 
terminal message.

DeviceNet Comm  Status 
Code

Indicates: Recommended Action

1 No connections established. Occurs on power-up until a 
device connection is established on the network.

Establish a connection over DeviceNet to the PanelView.

2 A connection is in the timed out state. Occurs when I/O 
polling stops after an I/O poll connection is running.

Check that the network wiring and that the master device 
(scanner) is operational.

3 An peer tag cannot be obtained. Occurs if the device 
associated with a peer tag is not responding or the peer 
tag does not exist at the specified class, instance, and 
attribute number.

Ensure the data location is correct and that the end device 
is attached and operational. For write tags, ensure that the 
appropriate attribute is targeted. If the targeted device is 
UCMM capable, ensure it has enough explicit message 
connections to allow the PanelView to take one. If the 
targeted device is not UCMM capable, ensure that it is 
owned by a Master device (scanner).

4 A zero length I/O message was received placing the I/O 
application in idle mode. Occurs when scanner is in 
program mode.

Error clears when switched back to run. Correct the 
problem of the Master sending the I/O idle condition.
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Alert codes appear as a box in the middle of the screen. Error 636 
appears in the upper left corner. Operation of the terminal continues. 
Alert messages can be cleared.

5 Message Overrun. Message traffic from the PanelView is 
being generated quicker than it is possible to send the 
data. Occurs with large I/O sizes when Change-Of-State is 
being used and state changes are occurring very quickly or 
if polling too fast.

Slow down I/O polling or the state changes generating 
Change-of-State I/O messages. Use Cyclic I/O at a fast 
heartbeat rate rather than Change-of-State. Use the 
production inhibit capability on the master.

6 Offline Connection Set Identify Received. An Offline 
Connection Set Point-to-Point Identify Message has been 
received. Occurs if a Client device on the network capable 
of executing the Offline Connection Set sends a 
Point-to-Point Identify message to the terminal while it is 
in the Offline State. (It failed Duplicate MAC ID Detection 
on startup).

No action required. The error clears within 500 ms of the 
last Identify message sent.

7 A Listen Only connection has timed out.  It has not 
received a message in at least four times the expected 
packet rate value. This occurs if the message associated 
with the Listen Only tag is not occurring or was not 
identified correctly.

Check that the Listen Only tags are properly configured. 
Verify that the associated message is occurring at the 
expected packet rate. DeviceNet traffic monitor may be 
helpful. 

10 Autobaud in Progress. Occurs on startup while the 
Autobaud process is executing.

No action required. The error clears within 10 seconds, the 
maximum time allowed to detect a baud rate.

11 No network power detected. Occurs if network 24V  is not 
present.

Check the wiring. This message will clear automatically 
when 24V power is restored.

12 Dup MAC Failure. Occurs if the PanelView powers up with 
the same Node Address present on the network.

Change the node address to an unused address and reset 
the terminal.

13 Bus-off Interrupt occurred. CAN Chip is held in reset. 
Caused by noise on network signal lines or an attempt to 
connect to the network at the wrong baud rate. 

Check baud rate and network wiring, including termination 
resistors. Reset the terminal.

DeviceNet Comm  Status 
Code

Indicates: Recommended Action

DeviceNet Alert Codes Indicates: Recommended Action

2 Unsupported DeviceNet Message received. The Network 
Access Object received a message that is not supported.

Should not occur in normal operation. Clear the message. 
If problem re-occurs, contact technical support.

3 Initial Writes Failure. The Motherboard failed to send all 
input data to the daughter card prior to network startup. 

Should  not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support.

4 Invalid Peer Address. Occurs at runtime if the node 
address of a peer tag is the same as the PanelView.

Clear the message and determine which tag in the 
application is pointing to the PanelView’s node address. 
Correct the application and or the Indirect Address tag, if 
used.

7 Change-Of-State Input Overrun. Occurs if PanelView state 
changes on I/O input data occurs faster than the 
PanelView can send them to the I/O scanner.

Clear the message. Excessive network traffic could cause 
this problem if inputs are changing rapidly.

8 An external network process has caused the reset of the 
network access process. Connections are temporarily lost. 
Occurs if an external device sends an Identify Object Reset 
Service to the terminal or if an external device changes the 
terminal’s node address (directly or using the Offline 
Connection Set).

No action required. Any server connections will need to be 
re-established.

10 Unsupported DeviceNet message received. Should not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support.
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Fault codes  appear as a full screen box with Error 635 appears in the 
upper left corner. Reset the terminal to clear the condition. If the 
problem reoccurs, note the 2-digit code and contact technical support.

12 Invalid ASA Number (0x00000000 or 0xFFFFFFFF). Occurs if 
the flash memory is corrupt or an invalid ASA number was 
programmed.

Clear the message. The message occurs each time the 
terminal is reset. The terminal operates normally but you 
should correct the problem. Contact technical support.

14 Get Next Scan Item Failed in peer mode. Should not occur in normal operation. Clear the message. 
If problem reoccurs, contact technical support.

15 Peer Input Data not received. Will occur if an input (push 
button) changes a second time before its previous state 
was sent on the network. Only for Peer tags.

Clear the message. Excessive network traffic could cause 
this problem if inputs are changing rapidly. Handle high 
speed input data over I/O connections if possible. 

16 I/O Connection Size does not match size of the data in I/O 
Assembly Instances (typically Instances 1 and 2). 
Programmed connection sizes for I/O do not match the 
amount of data represented by the I/O type tags.

Clear the message and if the problem reoccurs, consult 
technical support.

19 Get Next Context Request Failure. In Peer Mode scanning, 
the request to obtain the next tag in current context failed.

Should not occur in normal operation. Clear the message. 
If problem reoccurs, contact technical support.

20 Autobaud Failure. The autobaud process failed to detect a 
valid baud rate within 10 seconds. Occurs if network traffic 
is nonexistent or intermittent.

Start the terminal when network traffic exists or use a 
fixed baud rate.

23 Nonvolatile Objects have been reset. Nonvolatile storage 
of some objects required a full reset on powerup. Certain 
nonvolatile values will be reset to defaults.

Can occur when the daughtercard firmware in the terminal 
is upgraded. Clear the message and continue. If problem 
reoccurs, contact technical support.

38 An external client device on the network has performed a 
Set Attribute request on the Baud Rate setting. The baud 
may be different on next terminal reset.

Confirm the Active Baud on the Communication Setup 
screen of the terminal.

DeviceNet Alert Codes Indicates: Recommended Action

DeviceNet Fault Codes Indicates: Recommended Action

5 PCCC Message Transaction error during the transfer Should not occur in normal operation. Clear the message. 
If problem re-occurs, contact technical support.

6 Stack overflow fault Should not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support.

13 Invalid Screen Context Priority Received Should not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support.

17 Client Object Failed Should not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support.

18 CAN Chip Failed to initialize Should not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support.

33 I/O Assembly Remap Error Revalidate the application and download. If problem 
re-occurs, contact technical support.

37 The size of a particular channel exceeds the size limitation 
set by the daughtercard.

Should not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support.

39 The application contains more Listen Only channels that 
the daughtercard supports. 

Reset the terminal. If problem re-occurs, contact technical 
support.

20xx Critical Internal DeviceNet firmware fault Should not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support.

9, 11, 21, 22, 24-32, 34-36 Internal faults associated with motherboard/daughtercard 
communications

Should not occur during normal operation. Clear the 
message. If problem reoccurs, contact technical support. 
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General Codes

ControlNet Codes

These errors appear at the top of the application screen or on the 
terminal’s configuration screen. If you should get an alert number that 
is not listed, contact technical support.

General
Terminal
Alert Code

Alert Type Indicates: Recommended Action

603 Critical fault File download error Reset the terminal.  If problem occurs again, contact 
technical support.

9020 Critical fault An internal fault occurred. Reset the terminal.  If problem occurs again, contact 
technical support.

ControlNet
Error Codes

Error Type Indicates: Recommended Action

1803 Informational The communications device has 
completed the request to force the 
device into the listen-only state.

The PanelView was detected as having a duplicate node 
address and is in the listen-only mode.  Check the node 
address (MAC ID) of the devices on the network to verify 
that addresses are not duplicated.

1824 Warning The PanelView was forced to a 
listen-only state.

Contact technical support.

1826 Warning A fixed tag packet was received but 
there is no place to route the packet.  
The data packet is discarded and 
the error message is displayed.

Contact technical support.

1828 Warning An attempt was made to open an 
unsupported transport class.

Contact technical support.

1829 Warning An attempt was made to open a 
Class 1 transport with application 
triggering or a Class 3 transport 
with cyclic triggering.

Contact technical support.

3333 Warning A connection has timed out. A file transfer was unexpectedly interrupted.  Try to 
transfer again.
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These messages appear on the terminal screen as DC Error=xx. If you 
get an alert number that is not listed here, contact technical support.

EtherNet/IP Codes

These messages appear on the terminal screen as DC Error=xx. If you 
get an alert number that is not listed here, contact technical support.

ControlNet
Alert Codes

Alert Type Indicates: Recommended Action

9000 Critical fault Interface startup failed. Contact technical support.

9003 Critical fault CIP S/N is not valid. Contact technical support.

9004 Critical fault Out of buffers. Contact technical support.

9010 Critical fault Invalid target node, target node is 
the same as the PanelView, or larger 
than the UMAX.

Check node address of all devices on the network 
including the PanelView terminal.

9012 Communications 
Warning

ControlNet object received a reset 
request.

Contact technical support.

9014 Critical fault A fatal CPU fault occurred. Contact technical support.

9015 Critical fault A ControlNet hardware fault 
occurred.

Contact technical support.

9016 Critical fault RAM verification failed at startup. Contact technical support.

9017 Critical fault CRC verification failed at startup. Contact technical support.

9018 Critical fault A critical internal error occurred. Contact technical support.

9019 Critical fault An internal fault occurred. Reset terminal, if problem occurs again, contact technical 
support.

9020 Critical fault An internal fault occurred. Reset terminal.  If problem occurs again, reload 
application.  If problem persists, contact technical support.

Error Number Terminal 
Messages

Type Meaning Recommended Action

xx,xx,xx
Number depends 
on hardware fault 
detected.

Communication 
Interface Fault

Critical Fault A hardware problem was detected during 
power-up. If you ignore message and 
display the EtherNet/IP Communications 
Screen, the Comm Status displays 
“Comms hardware fault:” without an 
error number. The FW revision, serial 
number and EtherNet/IP address fields 
are displayed. 

Contact technical support to have unit 
repaired.

 770 Buffer overflow Comm  Status Internal error occurred. Contact technical support.

 771 Buffer underflow Comm Status Internal error occurred. Contact technical support.

1799 Heap partition 
empty

Comm Status Internal error occurred. Contact technical support.

 16387 Comms not started 
yet . . .

Comm Status The PanelView has not connected to the 
network.

Check IP configuration (on the 
Communication Setup screen) and wait 
for PanelView to connect to the network.
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 16388 CIP S/N is not valid Critical fault. DC incorrectly configured. Contact technical support.

 16389 Out of buffers Critical fault. No buffers are available for read or write 
operations.

Contact technical support.

16390 An initial write 
failed

Comm Warning Write to Logic Controller on Startup was 
configured and on powerup, the 
PanelView could not write initial values to 
a node's data table address.

or
Write to Logic Controller on Startup was 
not configured and the PanelView was 
unable to write a controller.  Note: The 
error is only displayed on the first write 
attempt.

Check/define data table address in the 
controller.
Check communication connections and 
node configuration in the application.

 16391 PV write failed Comm Warning PanelView is communicating with the 
controller.  The data table address does 
not exist.

Check/define data table address in the  
controller.

 16392 PV write timeout Comm Warning PanelView is not communicating with the 
logic controller.

Check connections and node 
configuration in the application.

 16393 PV read fail Comm Warning PanelView is communicating with the 
controller.  The data table address does 
not exist.

Check/define data table address in the 
controller.

16394 PV read timeout Comm Warning PanelView is not communicating with the 
controller.

Check/define data table address in the 
controller.

16397 CN object received 
a reset request

Comm Warning An Ethernet object received a reset 
request from a device on the network.

The PanelView does not support network 
resets.

16398 The Connection 
Originator is 
indicating it is in 
Program Mode

Comm Warning The logic controller is offline (in Program 
Mode). The COMM LED on the 
Configuration Mode menu is off.

Place the logic controller in run mode to 
resume communication.

16399 A fatal CPU fault 
occurred

Critical Fault A fatal CPU fault occurred. Contact technical support.

16401 The RAM check 
failed

Critical Fault RAM verification failed at startup. Contact technical support.

16402 The CRC check of 
the firmware failed

Critical Fault CRC verification failed at startup. Contact technical support.

16403 OS startup failed Critical Fault Operating system failed to start. Contact technical support.

16404 PV Client Task Fault Critical Fault Internal error has occurred. Contact technical support.

16405 Invalid preset 
information 
received from 
motherboard.

Critical Fault Internal error has occurred. Contact technical support.

16406, 16407 Connection with 
Addr or scan rate 
invalid or no 
connection being 
attempted.

Critical Fault Internal error has occurred. Contact technical support.

16408 No buffers 
available for read 
operation

Critical Fault Internal error has occurred. Contact technical support.

16409 DC couldn’t send 
out the write 
request in time. 

Critical Fault Too many write operations are occurring. Contact technical support.

Error Number Terminal 
Messages

Type Meaning Recommended Action
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16410 Too many clients 
attempted to 
connect to server

Critical Fault Internal error has occurred. Contact technical support.

16411 XS-WD creation 
error

Critical Fault Internal error has occurred. Contact technical support.

16412 XS-WD start error Critical Fault Internal error has occurred. Contact technical support.

16413 ENet addr is not 
valid

Communication 
Warning

The EtherNet address for a device on the 
EtherNet/IP network is invalid.

Contact technical support.

16414 Duplicate IP 
address detected

Critical Fault The PanelView has the same IP address 
as another device on the EtherNet/IP 
network.

Change the IP address of the PanelView 
(on the Communication Setup screen) so 
that is unique on the network.

16415 Unknown error 
detected

Communication 
Warning

An operating system message has 
occurred.

Contact technical support.

16416 No network link Critical Fault Communications has not been 
established with network. 

Check Ethernet cable.

16417 DHCP/BootP 
Enable failed

Communication 
Warning

The DHCP/BootP Enable server failed to 
allocate an IP address, subnet mask and 
gateway address to the PanelView 
terminal

Check DHCP/BootP Enable server on your 
network.

16418 Invalid  IP Address 
or Subnet Mask

Communication 
Warning

The IP address or the subnet mask of the 
PanelView terminal is not valid.
Important: The Gateway Address cannot 
be entered at the terminal; you must 
configure this address in the 
Communication Setup dialog of 
PanelBuilder32.

Enter a valid IP address and/or the subnet 
mask of the PanelView terminal on the 
Communication Setup screen.
This error occurs if the downloaded 
application has DHCP/BootP enabled and 
it is then disabled at the terminal.  On a 
restart, the terminal will not have the 
necessary information (IP Address, 
Subnet Mask, Gateway Address) to 
connect to the network.

16420 Invalid Gateway 
Address

Communication 
Warning

The Gateway Address is not valid. Change the Gateway Address in the 
PanelBuilder32 software.

Error Number Terminal 
Messages

Type Meaning Recommended Action
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Remote I/O Communication 
Loss

When communication fails on a Remote I/O network:

• Object states are maintained and the message "No PLC 
Communication" is displayed on the screen.

• If Block Transfers are defined for the application, but no BTR or 
BTW instructions are received, another message appears when 
the Block Transfer Timeout occurs.

These messages continue to display until communications is 
established. If a write operation is attempted to the logic program 
controlling the PanelView objects, the terminal will display the 
message "Error: Write to Logic Controller failed".

If a PanelView object is activated during a communication loss, the 
object retains its new state and sends this state value to the controller 
when communications is established.

Self-test Numbers The self-test numbers appear on the screen during powerup.

Test Number Indicates

1 STATIC RAM test

2 Terminal searching for a file to download.

10 Erase boot flash area.

11 Copy boot code

12 Boot code copy successful

13 Boot code copy failed. Check for error after boot code is 
copied to the onboard flash EPROM.

20 Erase firmware from flash EPROM

21 Copy firmware to firmware flash memory

22 Firmware copy successful

23 Firmware copy failed

24 Performed CRC base firmware check

COPYRIGHT ALLEN-BRADLEY COMPANY

1999, ALL RIGHTS RESERVED VXX.XX

TESTING  VERIFICANADO  PRUFEN

Self-test Number
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If a test fails, the terminal displays:

ERROR!      FEHLER!       ERREUR!       ERRORE!

The following test numbers appear only if a problem occurs.

The table below shows fault conditions that may occur during 
powerup.

25 Firmware not compatible with boot code

26 Firmware not compatible with hardware

30 Watchdog test

31 Stuck key test

32 Real time clock test

33 LCD RAM failed

34 Performed CRC extended firmware check

TIP You may not see all of these test numbers during a 
powerup.

Test Number Indicates

40 No executable code to run after boot

50 Wrong memory card format

60 CPU could not execute code

Fault Indicator Indicates

Solid Red Static RAM Test failed. Contact technical support.

Blinking Red

(6 times per second)

Checksum test on boot code failed. Contact technical 
support.

Blinking Red

(5 seconds on/5 seconds 
off)

Boot code is incorrect for terminal type (touch screen or 
keypad). Contact technical support.

Test Number Indicates
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Appendix C

European Union Directive Compliance

If the PanelView Operator Terminals are installed within the European 
Union or EEA regions and have the CE mark, the following 
regulations apply.

EMC and Low Voltage Directives

These apparatuses are tested to meet Council Directive 89/336/EEC 
Electromagnetic Compatibility (EMC), and amending directives     
92/31/EEC, 93/68/EEC; 73/23/EEC Low Voltage Directive, and 
amending directive 93/68/EEC using the following standards, in whole 
or in part::

300 
Micro

300 550 600 900M 900C 1000G 1000C 1400

Emissions (Class A: Industrial) 
EN50081-2:1993

x x x x x x x x x

Immunity (Industrial)  EN61000-6-2:1999 x x(1) x(1) x(1) x(1) x(1) x(1) x(1) x(1)

Immunity (Industrial) EN50082-2:1995(2) x x x x x x x x

Programmable Controllers Equipment 
Requirements and Tests) EN61131 2:1995

x x x x x x x x

Low Voltage Directive (Safety Sections of 
EN61131-2)

x x x x x x x 

(1) Meets standard as of April 2002.

(2) This standard applies to products manufactured prior to April 2002.
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Intended Use of Product

According to these Standards, the factor which determines, for EMC 
purposes, whether a product is deemed to be "Industrial" rather than 
"Residential, commercial or light industrial", is given in clause 1 of 
EN50081-2 as follows:

Apparatus covered by this standard is not intended for 
connection to a public mains network supplied from a high- or 
medium-voltage transformer dedicated for the supply of an 
installation feeding a manufacturing or similar plant.

When installed in Europe, any other application is in contravention of 
European Union Directives, and a breach of these laws.

The PanelView 900 color, the 1000 grayscale and the 1400 terminals 
are certified for direct connection to a low-voltage public mains 
supply or to a dedicated source, which is intended to interface to a 
low-voltage public mains supply.

Wiring Recommendations

To reduce electrical noise, connect the PanelView terminal to its own 
branch circuit. The input power source should be protected by a fuse 
or circuit breaker rated no more than 15 amps. Route incoming power 
to the PanelView terminal by a separate path from the 
communications cable.

Where power and communication lines must cross, they should cross 
at right angles. Communication lines can be installed in the same 
conduit as low level DC I/O lines (less than 10 Volts).

Declarations of Conformity

Declarations of Conformity are available for each of the PanelView 
terminals at the website www.ab.com/support under Product 
Certification.
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Glossary

adapter

ControlNet device which responds to scanner messages (also called 
slave device).

address

1) A character string that uniquely identifies a memory location. 2) A 
character string that uniquely identifies the physical location of an 
input or output circuit.

application

In the context of PanelBuilder32, an application is a logical 
arrangement of screens which replace the functions of a control panel 
and consist of push buttons, data entry objects, control lists and 
indicators. The application runs in a PanelView terminal.

application file 

File containing configuration information for a PanelView terminal.  
Files exist in either a PanelView (.PVA) or a PanelBuilder32 (.PBA) 
format. Files transferred to a terminal are in a .PVA format. Files within 
PanelBuilder32 are in a .PBA format.

ATA card

Advanced Technology Attachment (ATA), Intelligent Drive Electronics 
(IDE), PC Cards (formerly PCMCIA) combine the drive controller and 
memory storage device. ATA cards can be accessed with standard 
Copy or Delete commands on a computer. The card looks like a hard 
drive to the user. You can use the card on a variety of computers 
without any special setup.

baud

A unit of signaling speed equal to the number of discrete conditions 
or signal events per second.Where one bit is encoded on each 
signalling event, the number of baud is the same as the number of   
bit/s.

boot revision

Revision number of the terminal boot code.

bridge

Device that allows network data to pass from one link to another link.
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Glossary        2

controller

A unit, such as a programmable controller or relay panel, that controls 
machine or process elements.

cursor keys

Up, down, left, right arrows on the terminal keypad.  These keys are 
used to move a selection cursor or the active object indicator bar.

DF1

Allen-Bradley communication protocol based on an ANSI X3.28-1976 
specification.

download

See upload/download.

DH-485 link

Data Highway 485 link. An Allen-Bradley token-passing carrier-band 
link for a local area network.

DH+  link

Data Highway Plus link. An Allen-Bradley token-passing baseband 
link for a local area network.

DHCP

Dynamic Host Configuration Protocol (DHCP) software allows for 
dynamic allocation of addressing information for new attached 
devices on a TCP/IP network.

Domain Name

Character string mapping the local domain to the IP address of the 
DNS server.  See DNS Server.

DNS Server

The Domain Name Server (DNS) converts more convenient host 
names into IP addresses. The DNS server is identified by a 32-bit IP 
address.
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EMI

Electromagnetic Interference. Any electromagnetic disturbance that 
interrupts, obstructs, or otherwise impairs the performance of 
electronic equipment.

EPROM

Erasable Programmable Read-only Memory. A PROM that can be 
erased, usually with ultraviolet light, then re-programmed with 
electrical signals. As with all PROMs, it is nonvolatile random-access 
memory. 

EEPROM (flash)

Electrically-Erasable PROM. A type of PROM that can be erased and 
re-programmed by electrical signals. As with all PROMs, it is 
nonvolatile random-access memory. Used by the PanelView terminals 
to stored applications.

firmware

Logic stored in read-only memory.

function keys

Set of keys (labeled F1-F10, F1-F16 or F1-21) on the PanelView 
terminals used to initiate functions. The function keys are user-defined 
and may have custom labels.

gateway address

A unique 32-bit address of the Gateway connecting two individual IP 
networks into a system of networks. When a node needs to 
communicate with a node on another network, the Gateway transfers 
the data between the two networks. The IP address is formatted as 
four sets of decimal numbers (0 to 255) with periods between them 
(130.200.25.30).

interscan delay

Determines the amount of time the PanelView waits before re-reading 
the current screen data from the logic controller.

IP address

A unique 32-bit address of a node on the Ethernet/IP network. 
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keeper

The network controller of a ControlNet network.

keypad

Set of 14 keys (numeric 0-9, decimal point, backspace, minus, and 
enter) to the right of the display on keypad terminals.  These keys are 
used to enter data.

LED

Light-Emitting Diode.

Memory Card

A storage medium which can store a PanelView application and/or a 
font file.

MicroLogix

An Allen-Bradley programmable controller.

NEMA standards

Consensus standards in the United States for electrical equipment 
approved by the members of the National Electrical Manufacturers 
Association (NEMA).

network

Collection of connected nodes including the connection paths, 
repeaters, and bridges.

Network Access Point (NAP)

Port providing temporary access to a ControlNet network through the 
RJ-45 connector.

Network Update Time (NUT)

The ControlNet network update time established for the 
communications link.

node

The connection point at which medium access is provided.
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PanelBuilder32 software

A Windows program used to develop applications which run in 
PanelView terminals.

PanelView terminal

An Allen-Bradley keypad or touch screen terminal providing the 
operator interface to the logic controller when an application is 
executing.

PC

1) Personal Computer. 2) Programmable Controller. 3) Printed Circuit.

PCCC

Acronym for Programmable Controller Communication Commands.

PGM (Program)

PGM setting means the baud rate is set via an explicit message request 
over the network by another device (typically a configuration tool, 
such as a PC or DeviceView). This baud rate setting is retained by the 
daughtercard when the power is cycled on the PanelView.

PLC controller

1) An Allen-Bradley programmable controller with a name that has the 
prefix PLC. See programmable controller.

preset value

A value loaded into a controller data table when an application is first 
started.

programmable controller

A solid-state control system that has a user-programmable memory for 
storage of instructions to implement specific functions such as I/O 
control, logic, timing, counting, report generation, communication, 
arithmetic, and data file manipulation. A controller consists of a 
central processor, input/output interface, and memory. A controller is 
designed as an industrial control system.

real time clock

Internal clock that provides time, day, month and year.
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remote I/O

1) I/O connected to a processor across a serial link. With a serial link, 
remote I/O can be located long distances from the processor.

remote I/O link

A serial link for carrying I/O data between a PLC or SLC 
processor/scanner and remote I/O adapters.

repeater

Two-port component that receives and transmits all data from one 
segment to another.

restore

To load an application from a memory (PC) card.

RS-232

An EIA standard that specifies electrical, mechanical, and functional 
characteristics for serial binary communication circuits in a 
point-to-point link.

RS-485

An EIA standard that specifies electrical characteristics of 
balanced-voltage digital interface circuits in a multi-point link.

scheduled messages

Messages that occur at a regular specified interval. They are assigned a 
particular portion of the network update time (NUT) and are always 
transmitted at that time.

safety extra-low voltage (SELV)

A voltage which, under all operating conditions does not exceed 42.4 
V peak or dc between conductors, or between any conductor and 
earth, in a circuit which is isolated from the main power supply by 
means of a safety isolating transformer or an equivalent means. 
National regulations have to be considered for a correct isolation 
voltage rating.

scratchpad

A window that appears in the center of the terminal display that 
allows data entry using the terminal or screen keypad.
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screen

1) the viewing surface on which data is displayed. 2) The visual image 
on a screen.

segment

Trunk-cable sections connected through taps with terminators at each 
end and no repeaters.

SLC

An Allen-Bradley programmable controller with a name that has the 
prefix SLC.

SMAX

Highest ControlNet node address which can communicate during the 
scheduled portion of the network update interval.

subnet mask

A 32 value forming the PanelView terminal’s subnet mask. This 
parameter interprets IP addresses when the EtherNet/IP network is 
divided into multiple networks. The IP address is formatted as four 
sets of decimal numbers (0 to 255) with periods between them 
(130.200.25.30).

tap

Hardware component that connects devices to the ControlNet trunk 
cable.

touch cell

1 of 128 or 384 rectangular areas on the terminal display that can 
sense when touched.

touch screen

The display window of the terminal that responds when touched.

trunk cable

Bus or central part of a cable system.
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unscheduled messages

Messages that are sent on an as needed basis. Unscheduled messages 
are sent during the unscheduled portion of the network update 
interval.

UMAX

Highest ControlNet node address which can communicate during the 
unscheduled portion of the network update interval.

upload/download

Commonly referred to the reading/writing across a link relatively large 
blocks of data from one device to another. Whether it is considered an 
upload or download may depend upon whether it is a read or write 
and upon which device initiates the transaction. When data is 
transferred to a programming device, it is considered an upload. 
When data is transferred from a programming device, it is considered 
a download.
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A
AC power

connecting 2-3
electrical ratings 2-3

accessories
antiglare overlay 1-36
backlight lamp 1-39
cables 1-36–1-38
file transfer utility 1-37
function key legend kits 1-35
memory card retainer 1-36
memory cards 1-36
mounting clips 1-40
mounting studs 1-40
real time clock 1-39
wallmount power supply 1-37

alarms
content 5-18
description 1-35

antiglare overlay 1-36
application files

running 1-32
settings 3-1

ASCII entry controls
description 5-8
entering data 5-8–5-11
scratchpad in other languages 5-12
scratchpads 5-8–5-11

audience Preface-2

B
backlight lamps 1-39

replacing 13-8
bar graphs 5-15
boot code revision 3-18

C
cables

application file upload/download direct 
12-6

DeviceNet 12-36
DH+ 12-13
DH-485 1-36, 12-15
Ethernet 12-39
Remote I/O 1-38, 12-9
RS-232 1-38
runtime communication cables to 

network interface module 12-5
runtime communication cables to 

processor 12-2
card, memory 1-36, 4-1

certifications A-15
cleaning, display window 13-7
Comm LED 3-3, 13-5
communication ports 1-2–1-9
configuration mode menu 1-34

accessing 3-2
operations list 3-2

configuration screens
DF1 3-13
DH+ 3-7
DH-485 3-5
EtherNet/IP 3-15
language selection 3-3
memory card transfers 3-4
preset operations 3-17
printer setup 3-29
Remote I/O 2-10, 3-8
screen setup 3-19
terminal information 3-18
time and date 3-28

control lists 5-3
activating 5-3
active item 5-3
active list 5-3
cursor 5-4
list keys 5-4
piloted 5-5
selecting an item 5-5
vertical indicator bar 5-4

ControlNet communications
active node 3-9
available terminals 1-3–1-9
channel status 3-10
communication status 3-10
compatible controllers 12-31
connecting a printer 12-46
ControlNet ports 12-31
ControlNet protocol 12-30
firmware revision 3-9
related information 12-30
serial number 3-9
typical network 12-32

D
data entry

ASCII entry cursor point 5-8
ASCII entry keypad enable button 5-8
ASCII scratchpad 5-8
keypad enable button 5-6
numeric entry cursor point 5-5
numeric scratchpad 5-6

date and time setup 3-28
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DC power
connecting 2-5–2-6
electrical ratings 2-5

declarations of conformity C-2
DeviceNet communications

active baud rate 3-12
active node 3-11
available terminals 1-2–1-9
connecting a computer 12-46
connecting a printer 12-46
DeviceNet ports 12-35
input size 3-12
LED indicators 3-13
making connections 12-36
output size 3-13

DF1 communications
available terminals 1-2–1-9
baud rate 3-14
Comm LED 3-14
compatible controllers 12-25
configuration screen 3-13
connecting to a CompactLogix 12-28
connecting to a DeviceNet or EtherNet/IP 

network 12-29
connecting to a FlexLogix 12-28
connecting to a MicroLogix 1000 12-27
connecting to an SLC or PLC 12-27
DF1 port pinouts 12-26
DF1 ports 12-25
error detection (CRC or BCC) 3-14
handshaking 3-14
null modem cable 12-29
serial communication parameters 3-13
using a modem 12-28

DH+ communications
available terminals 1-2–1-9
cable 12-13
configuration screen 3-7, 3-13
connecting a computer 12-46
connecting a printer 12-46
DH+ communications port 12-11
LED indicators 3-7
making DH+ connections 12-13
RS-232 port 12-11
typical system configuration 12-12

DH-485 communications
available terminals 1-1
cables 12-15
configuration screen 3-5
connecting a computer 12-18
connecting a printer 12-46
DH-485 communications port 12-14
DH-485 programming connector 12-14

hand-held terminal connection 12-20
LED indicators 3-6
link coupler 12-16
MicroLogix connection 12-17
network connection 12-16
ports 12-14
power supply 12-18
RS-232 port 12-14
SLC connection 12-15
SLC connection using AIC+ 12-17

display
adjusting settings 3-19–3-27
cleaning window 13-7

displays
color 1-2
grayscale 1-2
monochrome 1-2

E
EtherNet/IP communications

available terminals 1-3–1-9
cable 12-39
compatible controllers 12-38
configuration screen 3-15
DHCP/BootP Enable 3-15
interscan delay 3-16
IP address 3-16
network configuration 12-40
RJ45 Ethernet connector 12-39
terminal ports 12-38

European Union Directive Compliance 
Preface-2, C-1

F
Fault LED 3-3, 13-5
fault messages B-1
file transfer utility 1-37
firmware revision 3-18
font files 3-18, 4-8
function key legend kits 1-33, 1-35

I
indicators

bar graphs 5-15
list indicators 5-15
multistate indicators 5-15

initial screen 2-9
installation of terminals Preface-2, 

Preface-3
Installing the PanelView 1000
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clearances 10-5
cutout dimensions 10-6
enclosures 10-2
mounting dimensions 10-4
panel installation 10-7
required tools 10-2

Installing the PanelView 1400
clip mounting 11-5
cutout dimensions 11-4
enclosures 11-1
mounting dimensions 11-2
required tools 11-1
stud mounting 11-7

Installing the PanelView 300
clearances 7-4
cutout dimensions 7-3
enclosures 7-2
mounting dimensions 7-2
panel installation 7-5
required tools 7-2

Installing the PanelView 300 Micro
clearances 6-3
cutout dimensions 6-3
enclosures 6-2
hazardous locations 6-1
mounting dimensions 6-2
panel installation 6-4
required tools 6-2

Installing the PanelView 550
clearances 8-4
cutout dimensions 8-5
enclosures 8-1
hazardous locations 8-1
mounting dimensions 8-3
panel installation 8-6
required tools 8-3

Installing the PanelView 600
clearances 9-5
cutout dimensions 9-4
enclosures 9-2
hazardous locations 9-2
mounting dimensions 9-3
panel installation 9-6
required tools 9-2

Installing the PanelView 900
clearances 10-5
cutout dimensions 10-6
enclosures 10-2
mounting dimensions 10-3
panel installation 10-7
required tools 10-2

K
keypad enable button 5-6
keypad terminals

available options 1-1
operation 1-33

L
language

selection 3-3
types 3-3

LEDs
Comm 3-3, 13-5
Fault 3-3, 13-5

link coupler 1-37, 12-16, 12-17
list indicators 5-15
list keys

control lists 5-4
screen selector lists 5-14

M
manual contents Preface-1
memory card 1-36

installation 4-2
loading application from card 4-4
loading application onto card 4-6
removing 3-4, 4-8
storing font files 4-8
types 4-1
using retainer 4-2
write protection 13-3, B-2, B-3

message displays 5-16
messages

fault B-1
general B-2
reminder B-1
Remote I/O B-16
status B-1
warning B-1

mounting clips 1-40
mounting studs 1-40
multistate indicators 5-15

N
numeric data displays 5-16
numeric entry controls

cursor point 5-6
description 5-5
entering data 5-6
keypad enable button 5-6
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scratchpad 5-6

P
PanelView 1000

connecting AC power 2-3
connecting DC power 2-5
features 1-24
installation 10-1
resetting 2-8
screen adjustments 3-22
screen saver 3-22
specifications A-11

PanelView 1400
aligning the touch grid 3-27
connecting AC power 2-3
features 1-28
installation 11-1
resetting 2-8
screen adjustments 3-26
specifications A-12

PanelView 300
connecting DC power 2-5
features 1-10, 1-11
resetting 2-8
specifications A-1

PanelView 300 Micro
connecting to AIC+ 12-43
connecting to DNI 12-43
connecting to MicroLogix 12-41
connecting to personal computer 12-44
connecting to SLC or ControlLogix 12-42
features 1-2, 1-10
installation 6-1
resetting 2-8
screen adjustments 3-19
specifications A-1

PanelView 550
connecting AC power 2-3
connecting DC power 2-5
features 1-13
installation 8-1
resetting 2-8
screen adjustments 3-19
specifications A-4
turning backlight on and off 3-20, 3-21, 

3-22, 3-23, 3-25, 3-26
PanelView 600

connecting AC power 2-3
connecting DC power 2-5
features 1-18
installation 9-1
resetting 2-8

screen adjustments 3-22
screen saver 3-22
specifications A-6

PanelView 900
connecting AC power 2-3, 2-5
features 1-24
installation 10-1
resetting 2-8
screen adjustments 3-22, 3-23
screen saver 3-22
specifications A-8

PanelView terminals
operation 1-33
types 1-1

Pass-Through 2-11, 3-8
personal computer interface converter 

1-36
connecting earth ground 12-18

PIC converter 12-18
power connection

AC power 2-3
DC power 2-5–2-6

power supply 1-37, 12-18
powerup sequence 2-9

DH-485 terminals 2-9
Remote I/O terminals 2-10
RS-232 terminals 2-9

preset operations
initial values 3-17
last state values 3-17
powerup screen 3-17
preset values 3-17
restart and load values 3-17

printer port setup
configuring 3-29
handshaking 3-29
port pinout 12-46

printing 1-34, 5-17
push buttons

hold time 5-2
operation 5-2

R
real time clock 1-39

replacement 13-8
reminder messages B-1
Remote I/O communications

available terminals 1-3–1-9
baud rate 2-11
block transfer timeout 2-11
cable 12-9
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configuration screen 3-8
connecting a computer 12-46
connecting a printer 12-46
connecting to a Remote I/O scanner 

12-9
last chassis 2-11, 3-8
out-of-box application 2-10
Pass-Through 2-11, 3-8
rack number 2-11, 3-8
rack size 2-11, 3-8
Remote I/O port 12-7
RS-232 port 12-7
starting module group 2-11
supported controllers 12-8

resetting
PanelView 1000 2-8
PanelView 1400 2-8
PanelView 300 2-8
PanelView 300 Micro 2-8
PanelView 550 2-8
PanelView 600 2-8
PanelView 900 2-8

RS-232 (DH-485) communications
available terminals 1-3–1-9
CompactLogix connection 12-22
connecting a computer 12-46
connecting a printer 12-46
connecting to DH+ link 12-24
RS-232 port 12-21
SLC connection 12-22

RS-232 serial port
cables 12-46
configuring 3-29
connecting a computer 12-46
connecting a printer 12-46
port pinout 12-46

S
scale, bar graph 5-15
scratchpad

ASCII entry 5-8–5-11
screen saver 3-22
screen selectors

activating a list 5-13
description 5-13
list keys 5-14
selecting an item 5-13
vertical indicator bar 5-14

self-test numbers 2-9, B-16
Specifications

PanelView 1000 A-11
PanelView 1400 A-12
PanelView 300 A-2
PanelView 300 Micro A-1
PanelView 550 A-4
PanelView 600 A-6
PanelView 900 A-8

status messages B-1

T
Terminal codes

ControlLogix B-12
ControlNet B-12
DeviceNet B-9
Ethernet B-13

terminal information
boot revision 3-18
current application 3-18
firmware revision 3-18
font file in use 3-18
hardware configuration 3-18

Terminal messages
ControlNet B-6
DF1 B-9
DH+ B-8
DH-585 B-5
Remote I/O B-7

terminals
installation Preface-2, Preface-3
types 1-1

terminology Preface-2
time and date setup 3-28
touch screen terminals

available options 1-3–1-9
troubleshooting

correcting problems 13-1
problems 13-1

W
wallmount power supply 1-37, 12-18
warning messages B-1
write protection

memory card 13-3, B-2, B-3
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Publication 2711-UM014E-EN-P - November 2004 2  
Supersedes Publication 2711-UM014D-EN-P - August 2003 Copyright © 2004 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.

Rockwell Automation 
Support

Rockwell Automation provides technical information on the web to assist you 
in using its products. At http://support.rockwellautomation.com, you can find 
technical manuals, a knowledge base of FAQs, technical and application 
notes, sample code and links to software service packs, and a MySupport 
feature that you can customize to make the best use of these tools.

For an additional level of technical phone support for installation, 
configuration and troubleshooting, we offer TechConnect Support programs. 
For more information, contact your local distributor or Rockwell Automation 
representative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24 
hours of installation, please review the information that's contained in this 
manual. You can also contact a special Customer Support number for initial 
help in getting your module up and running:

New Product Satisfaction Return

Rockwell tests all of its products to ensure that they are fully operational 
when shipped from the manufacturing facility. However, if your product is 
not functioning and needs to be returned:

United States 1.440.646.3223
Monday – Friday, 8am – 5pm EST

Outside United 
States

Please contact your local Rockwell Automation representative for any 
technical support issues.

United States Contact your distributor.  You must provide a Customer Support case 
number (see phone number above to obtain one) to your distributor in 
order to complete the return process.

Outside United 
States

Please contact your local Rockwell Automation representative for 
return procedure.
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SLC™ 500 Modular 
Hardware Style
(Catalog Numbers 1747-L511, 
1747-L514, 1747-L524, 1747-L531, 
1747-L532, 1747-L541, 1747-L542, 
1747-L543, 1747-L551, 1747-L552, 
1747-L553)

User Manual
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Important User Information Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Safety Guidelines for the Application, 
Installation and Maintenance of Solid State Controls (Publication SGI-1.1 
available from your local Rockwell Automation sales office or online at 
http://www.ab.com/manuals/gi) describes some important differences 
between solid state equipment and hard-wired electromechanical devices. 
Because of this difference, and also because of the wide variety of uses for 
solid state equipment, all persons responsible for applying this equipment 
must satisfy themselves that each intended application of this equipment is 
acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for 
indirect or consequential damages resulting from the use or application of 
this equipment.

The examples and diagrams in this manual are included solely for illustrative 
purposes. Because of the many variables and requirements associated with 
any particular installation, Rockwell Automation, Inc. cannot assume 
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to 
use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without 
written permission of Rockwell Automation, Inc. is prohibited.

Throughout this manual we use notes to make you aware of safety 
considerations.

WARNING
Identifies information about practices or circumstances 
that can cause an explosion in a hazardous environment, 
which may lead to personal injury or death, property 
damage, or economic loss.

IMPORTANT Identifies information that is critical for successful 
application and understanding of the product.

ATTENTION Identifies information about practices or circumstances 
that can lead to personal injury or death, property 
damage, or economic loss. Attentions help you:

• identify a hazard

• avoid a hazard

• recognize the consequence

SHOCK HAZARD Labels may be located on or inside the drive to alert 
people that dangerous voltage may be present.

BURN HAZARD Labels may be located on or inside the drive to alert 
people that surfaces may be dangerous temperatures.
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Publication 1747-UM011E-EN-P - February 2004

Summary of Changes

The information below summarizes the changes to this manual since 
the last printing.

To help you find new and updated information in this release of the 
manual, we have included change bars as shown to the right of this 
paragraph.

For information on: See

Removed references to HHT. throughout manual

Changed "CSA Approved" to "UL® listed to US and Canadian 
Safety Standards".

throughout manual

Added and updated illustrations. throughout manual

Added "Install the chassis" to Quick Start for Experienced 
Users  chapter.

1-3 through 1-4

Revised communication parameter table. 1-10

Updated power supply specifications. 2-14 through 2-15

Added "System Overview" section. 3-2 through 3-3

Updated grounding guidelines. 3-7 through 3-11

Added "Power Supply Undervoltage Operation" section. 3-16

Added DF1 Radio Modem to list of SLC™ processor features. 5-6, 5-9, and 5-12

Added logical ASCII addressing in PLC-5® type messages. 5-6 and 5-9

Updated information on installing your chassis. 6-2 through 6-4

Updated information on installing your processor. 6-5

Updated octal label kit availability information. 7-7

Removed references to product pricing. 11-3 through 11-4

Updated module ratings and product offerings. F-1 through F-3 and G-3 
through G-5

Updated heat dissipation worksheet. G-8 through G-9

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1534 of 3168



Publication 1747-UM011E-EN-P - February 2004

2          Summary of Changes

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1535 of 3168



i Publication 1747-UM011E-EN-P - February 2004

Table of Contents

Preface
Who Should Use this Manual. . . . . . . . . . . . . . . . . . . . . . .  P-1
Purpose of this Manual . . . . . . . . . . . . . . . . . . . . . . . . . . .  P-1

Related Documentation . . . . . . . . . . . . . . . . . . . . . . . .  P-2
Common Techniques Used in this Manual . . . . . . . . . . . . .  P-3
Rockwell Automation Support . . . . . . . . . . . . . . . . . . . . . .  P-3

Your Questions or Comments on this Manual . . . . . . . .  P-4

Chapter 1
Quick Start for Experienced Users Required Tools and Equipment . . . . . . . . . . . . . . . . . . . . .  1-2

Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-2

Chapter 2
Selecting Your Hardware 
Components

European Union Directive Compliance  . . . . . . . . . . . . . . .  2-2
EMC Directive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-2
Low Voltage Directive . . . . . . . . . . . . . . . . . . . . . . . . .  2-2

Overview of Your Modular Control System  . . . . . . . . . . . .  2-3
Principles of Machine Control. . . . . . . . . . . . . . . . . . . .  2-4

Selecting Modular Processors. . . . . . . . . . . . . . . . . . . . . . .  2-5
Processor Features . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-5
Processor Communication Options . . . . . . . . . . . . . . . .  2-6
SLC 500 System Test General Specifications. . . . . . . . . . 2-10
Processor General Specifications. . . . . . . . . . . . . . . . . . 2-11
Memory Backup for the 1747-L511, SLC 5/01 Processor . 2-12

Selecting Discrete I/O Modules . . . . . . . . . . . . . . . . . . . . . 2-12
Selecting Specialty I/O Modules. . . . . . . . . . . . . . . . . . . . . 2-12
Selecting Power Supplies. . . . . . . . . . . . . . . . . . . . . . . . . . 2-13

Power Supply Specifications (1746-P1, -P2, -P3, and 
    -P4)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-14
Power Supply Specifications (1746-P5, -P6, and -P7) . . . 2-15
Example for Selecting Power Supplies  . . . . . . . . . . . . . 2-16
Example Worksheet for Selecting a 1746 Power Supply . 2-17

Selecting Enclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19
Selecting Operator Interfaces . . . . . . . . . . . . . . . . . . . . . . . 2-19

Programming with a Personal Computer . . . . . . . . . . . . 2-19
AIC+ Advanced Interface Converter (1761-NET-AIC) . . . 2-19
DH-485 Interface Converters  . . . . . . . . . . . . . . . . . . . . 2-19
Monitoring with a Data Table Access Module . . . . . . . . 2-20
Monitoring with a PanelView™ Operator Terminal . . . . 2-20

Selecting a Memory Module for the SLC 5/01 and 
    SLC 5/02 Processors . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-21
Selecting a Memory Module for SLC 5/03, SLC 5/04, and 
    SLC 5/05 Processors . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-22
EEPROM Burning Options. . . . . . . . . . . . . . . . . . . . . . . . . 2-24
Selecting Isolation Transformers. . . . . . . . . . . . . . . . . . . . . 2-25

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1536 of 3168



Publication 1747-UM011E-EN-P - February 2004

ii          Table of Contents

Special Considerations. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26
Class I, Division 2 Applications. . . . . . . . . . . . . . . . . . . 2-26
Selecting Contact Protection . . . . . . . . . . . . . . . . . . . . . 2-29

Chapter 3
System Installation 
Recommendations

System Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-2
Environment and Enclosure . . . . . . . . . . . . . . . . . . . . .  3-2
Hazardous Location Considerations  . . . . . . . . . . . . . . .  3-3

Typical Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4
Spacing Your Controller  . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4
Preventing Excessive Heat . . . . . . . . . . . . . . . . . . . . . . . . .  3-6
Grounding Guidelines . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-7

Connect Equipment Grounding Conductor to 
    Ground Bus  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-7
Connect Ground Bus to Grounding-Electrode System . .  3-8
Special Grounding Considerations for DC Applications
    using 1746-P3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-10
Modification to the SLC 500 Series A Chassis . . . . . . . . . 3-10
Determining the Date of the SLC 500 Series A Chassis . . 3-11

Master Control Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-12
Emergency-Stop Switches. . . . . . . . . . . . . . . . . . . . . . . 3-13

Power Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Common Power Source . . . . . . . . . . . . . . . . . . . . . . . . 3-13
Isolation Transformer . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14
Grounded ac Power-Distribution System with 
    Master-Control Relay . . . . . . . . . . . . . . . . . . . . . . . . 3-14
Power Supply Required Input Voltage Characteristics  . . 3-15
Loss of Power Source. . . . . . . . . . . . . . . . . . . . . . . . . . 3-15
Input States on Power Down . . . . . . . . . . . . . . . . . . . . 3-15
Power Supply Undervoltage Operation . . . . . . . . . . . . . 3-16
SLC 500 Operation with 24V dc User Power 
    Overcurrent Condition . . . . . . . . . . . . . . . . . . . . . . . 3-16

Safety Considerations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-17
Disconnecting Main Power. . . . . . . . . . . . . . . . . . . . . . 3-17
Safety Circuits  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-17
Power Distribution. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-17
Periodic Tests of Master Control Relay Circuit . . . . . . . . 3-18

Preventive Maintenance. . . . . . . . . . . . . . . . . . . . . . . . . . . 3-18

Chapter 4
Mounting Your SLC 500 Control 
System

Mounting Modular Hardware Style Units  . . . . . . . . . . . . . .  4-1
4-Slot Modular Chassis . . . . . . . . . . . . . . . . . . . . . . . . .  4-1
7-Slot Modular Chassis . . . . . . . . . . . . . . . . . . . . . . . . .  4-2
10-Slot Modular Chassis . . . . . . . . . . . . . . . . . . . . . . . .  4-2
13-Slot Modular Chassis . . . . . . . . . . . . . . . . . . . . . . . .  4-3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1537 of 3168



Publication 1747-UM011E-EN-P - February 2004

Table of Contents        iii

Link Coupler (AIC). . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-4
Data Table Access Module (DTAM, DTAM Plus, and 
    DTAM Micro)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-5
AIC+ Advanced Interface Converter (1761-NET-AIC)
DeviceNet Interface (1761-NET-DNI)
Ethernet Interface (1761-NET-ENI) . . . . . . . . . . . . . . . .  4-6

Chapter 5
Identifying the Components of 
Your Processor

SLC 5/01 Processor Hardware Features  . . . . . . . . . . . . . . .  5-1
SLC 5/02 Processor Hardware Features  . . . . . . . . . . . . . . .  5-3
SLC 5/03 Processor Hardware Features  . . . . . . . . . . . . . . .  5-6
SLC 5/04 Processor Hardware Features  . . . . . . . . . . . . . . .  5-9
SLC 5/05 Processor Hardware Features  . . . . . . . . . . . . . . . 5-12
Keyswitch for the SLC 5/03, SLC 5/04, and 
    SLC 5/05 Processors . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-15

RUN Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-15
PROG Position. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-15
REM Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-16

Chapter 6
Installing Your Hardware 
Components

Compliance to European Union Directives . . . . . . . . . . . . .  6-1
EMC Directive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-1
Low Voltage Directive . . . . . . . . . . . . . . . . . . . . . . . . .  6-2

Installing Your Chassis  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-2
Installing Your Processor. . . . . . . . . . . . . . . . . . . . . . . . . .  6-5
Installing Modules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-6
Installing Your Memory Module. . . . . . . . . . . . . . . . . . . . .  6-7

Removing the Memory Module. . . . . . . . . . . . . . . . . . .  6-8
Installing Your Power Supply  . . . . . . . . . . . . . . . . . . . . . .  6-8
Installing Your Chassis Interconnect Cable . . . . . . . . . . . . . 6-12

Chapter 7
Wiring Your I/O Modules Defining Sinking and Sourcing. . . . . . . . . . . . . . . . . . . . . .  7-1

Contact Output Circuits — AC or DC . . . . . . . . . . . . . .  7-2
Solid-State DC I/O Circuits . . . . . . . . . . . . . . . . . . . . . .  7-2

Preparing Your Wiring Layout . . . . . . . . . . . . . . . . . . . . . .  7-4
Recommendations for Wiring I/O Devices . . . . . . . . . . . . .  7-5
Features of an I/O Module  . . . . . . . . . . . . . . . . . . . . . . . .  7-6
Wiring Your I/O Module . . . . . . . . . . . . . . . . . . . . . . . . . .  7-6
Octal Label Kit Installation. . . . . . . . . . . . . . . . . . . . . . . . .  7-7

Applying the Octal Filter Label . . . . . . . . . . . . . . . . . . .  7-7
Applying the Octal Door Label . . . . . . . . . . . . . . . . . . .  7-7
Octal Kit and I/O Module Information  . . . . . . . . . . . . .  7-8

Using the Removable Terminal Block (RTB). . . . . . . . . . . .  7-9
Removing the RTB. . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-9

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1538 of 3168



Publication 1747-UM011E-EN-P - February 2004

iv          Table of Contents

Installing the RTB  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-10

Chapter 8
Starting Up Your Control System Procedures for Starting the Control System. . . . . . . . . . . . .  8-1

1. Inspect Your Installation . . . . . . . . . . . . . . . . . . . . . . . .  8-2
2. Disconnect Motion-Causing Device  . . . . . . . . . . . . . . . .  8-2
3. Initialize and Test Your Processor  . . . . . . . . . . . . . . . . .  8-3
4. Test Your Inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-5

Input Troubleshooting Steps. . . . . . . . . . . . . . . . . . . . .  8-6
5. Test Your Outputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-6

Output Troubleshooting Steps  . . . . . . . . . . . . . . . . . . .  8-8
6. Enter and Test Your Program. . . . . . . . . . . . . . . . . . . . .  8-9
7. Observe Control Motion  . . . . . . . . . . . . . . . . . . . . . . . . 8-11
8. Conduct a Dry Run . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-12

Chapter 9
Maintaining Your Control System Handling and Storing Battery, Catalog Number 1747-BA . . .  9-1

Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-1
Storing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-2
Transporting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-2
Disposal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-3

Installing and Replacing the Battery of the SLC 5/01 or 
    SLC 5/02 Processor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-3
Replacing Your SLC 5/03, SLC 5/04, or SLC 5/05 Battery . . .  9-4
Replacing Retainer Clips on an I/O Module . . . . . . . . . . . .  9-6

Removing Damaged Retainer Clips . . . . . . . . . . . . . . . .  9-6
Installing New Retainer Clips . . . . . . . . . . . . . . . . . . . .  9-7

Replacing a Fuse on the Power Supply  . . . . . . . . . . . . . . .  9-7

Chapter 10
Troubleshooting Contacting Rockwell Automation for Assistance . . . . . . . . . 10-1

Tips for Troubleshooting Your Control System . . . . . . . . . . 10-2
Removing Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2
Replacing Fuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-3
Program Alteration. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-3

Troubleshooting the SLC 5/01 and SLC 5/02 Processors  . . . 10-3
Identifying SLC 5/01 and SLC 5/02 Processor Errors. . . . 10-4
Identifying SLC 5/02 Processor Communication Errors . . 10-8

Troubleshooting the SLC 5/03, SLC 5/04, and 
SLC 5/05 Processors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-9

Clearing SLC 5/03, SLC 5/04, and SLC 5/05 Processor 
    Faults Using the Keyswitch  . . . . . . . . . . . . . . . . . . . 10-9
Identifying SLC 5/03, SLC 5/04, and SLC 5/05 Processor 
    Errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-10

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1539 of 3168



Publication 1747-UM011E-EN-P - February 2004

Table of Contents        v

Identifying SLC 5/03, SLC 5/04, and SLC 5/05 Processor 
Communication Errors . . . . . . . . . . . . . . . . . . . . . . . . 10-13

Identifying Processor Errors while Downloading an 
    Operating System . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-18

Returning the SLC 5/03, SLC 5/04, and SLC 5/05 
    Processors to “Initial Factory Conditions” . . . . . . . . 10-20

Troubleshooting Your Input Modules. . . . . . . . . . . . . . . . 10-22
Input Circuit Operation  . . . . . . . . . . . . . . . . . . . . . . . 10-22
Troubleshooting Your Input Modules . . . . . . . . . . . . . 10-23

Troubleshooting Your Output Modules . . . . . . . . . . . . . . 10-24
Output Circuit Operation . . . . . . . . . . . . . . . . . . . . . . 10-24
Troubleshooting Your Output Modules. . . . . . . . . . . . 10-25

Chapter 11
Replacement Parts Replacement Cables and Connectors . . . . . . . . . . . . . . . . . 11-1

Cable Connectivity Summary . . . . . . . . . . . . . . . . . . . . 11-2
Replacement Terminal Blocks. . . . . . . . . . . . . . . . . . . . 11-3
Other Replacement Hardware. . . . . . . . . . . . . . . . . . . . 11-3

Appendix A
Setting Up the DH-485 Network DH-485 Network Description. . . . . . . . . . . . . . . . . . . . . . .  A-1

DH-485 Network Protocol . . . . . . . . . . . . . . . . . . . . . . . . .  A-2
DH-485 Token Rotation. . . . . . . . . . . . . . . . . . . . . . . . . . .  A-2
DH-485 Network Initialization . . . . . . . . . . . . . . . . . . . . . .  A-2
Devices that Use the DH-485 Network . . . . . . . . . . . . . . . .  A-3
1747-AIC Isolated Link Coupler for DH-485 . . . . . . . . . . . .  A-4
1747-UIC USB to DH-485 Interface Converter . . . . . . . . . . .  A-5
Example System Configuration  . . . . . . . . . . . . . . . . . . . . .  A-7

Configuring the SLC 5/03, SLC 5/04, and SLC 5/05 
    Channel 0 for DH485. . . . . . . . . . . . . . . . . . . . . . . .  A-8

Important Planning Considerations  . . . . . . . . . . . . . . . . . .  A-9
Hardware Considerations . . . . . . . . . . . . . . . . . . . . . . .  A-9
Software Considerations . . . . . . . . . . . . . . . . . . . . . . .  A-11

Installing the DH-485 Network  . . . . . . . . . . . . . . . . . . . .  A-13
DH-485 Communication Cable and Isolated Link 
    Coupler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-13
Installing the DH-485 Communication Cable . . . . . . . .  A-13
Connecting the Communication Cable to the Isolated 
    Link Coupler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-14
Powering the Link Coupler. . . . . . . . . . . . . . . . . . . . .  A-16
Installing and Attaching the Link Couplers  . . . . . . . . .  A-19

Appendix B
RS-232 Communication Interface RS-232 and SCADA Applications  . . . . . . . . . . . . . . . . . . . .  B-1

RS-232 Communication Interface Overview . . . . . . . . . . . .  B-1

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1540 of 3168



Publication 1747-UM011E-EN-P - February 2004

vi          Table of Contents

SLC 5/03, SLC 5/04, and SLC 5/05 processors and 
    RS-232 Communication . . . . . . . . . . . . . . . . . . . . . . . . .  B-2
SLC 500 Devices that Support RS-232 Communication. . . . .  B-3

1770-KF3 Module. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-3
1747-KE Module  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-3
1746-BAS and 1746-BAS-T Modules  . . . . . . . . . . . . . . .  B-3

DF1 Protocol and the SLC 5/03, SLC 5/04, and 
    SLC 5/05 Processors . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-4

DF1 Full-Duplex Protocol. . . . . . . . . . . . . . . . . . . . . . .  B-4
Full-Duplex (Point-to-Point) . . . . . . . . . . . . . . . . . . . . .  B-5
DF1 Half-Duplex Protocol  . . . . . . . . . . . . . . . . . . . . . .  B-5
DF1 Radio Modem Channel 0 Driver  . . . . . . . . . . . . . .  B-7

ASCII Communication . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-10
DF1 Communication Protocol Modems Overview. . . . . . .  B-10
Wiring Connectors for RS-232 Communication . . . . . . . . .  B-11

Types of RS-232 Connectors . . . . . . . . . . . . . . . . . . . .  B-11
DTE Pinout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-11
DCE Pinout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-12
Pin Assignments for Wiring Connectors. . . . . . . . . . . .  B-12

Applications for the RS-232 Communication Interface . . . .  B-19
DF1 Full-Duplex Peer-to-Peer. . . . . . . . . . . . . . . . . . .  B-19
Half-Duplex with Slave-to-Slave Routing . . . . . . . . . . .  B-19

Appendix C
Setting Up the DH+ Network Data Highway Plus Communication Protocol Overview  . . .  C-1

SLC 5/04 Processors and DH+ Communication. . . . . . . . . .  C-2
DH+ Channel 1, 3-Pin  . . . . . . . . . . . . . . . . . . . . . . . . .  C-2
DH+ Channel 1, 8-Pin  . . . . . . . . . . . . . . . . . . . . . . . . .  C-2

Wiring Connectors for DH+ Communication for 
    SLC 5/04 Processors . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-4

Minimizing Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-5
Typical DH+ Network Configuration . . . . . . . . . . . . . . . . .  C-6

Appendix D
Control Networks Allen-Bradley Remote I/O Network . . . . . . . . . . . . . . . . . .  D-1

Remote I/O Passthru . . . . . . . . . . . . . . . . . . . . . . . . . .  D-2
DeviceNet Network. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D-3

The 1747-SDN DeviceNet Scanner  . . . . . . . . . . . . . . . .  D-3
The 1761-NET-DNI DeviceNet Interface  . . . . . . . . . . . .  D-4
DeviceNet Network Length. . . . . . . . . . . . . . . . . . . . . .  D-5

ControlNet Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D-6
The 1747-SCNR ControlNet Scanner Module . . . . . . . . .  D-6
The 1747-KFC15 ControlNet Messaging Module. . . . . . .  D-6

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1541 of 3168



Publication 1747-UM011E-EN-P - February 2004

Table of Contents        vii

Appendix E
Communicating with Devices on 
an Ethernet Network

SLC 5/05 Processors and Ethernet Communication . . . . . . .  E-1
SLC 5/05 Performance Considerations  . . . . . . . . . . . . . . . .  E-2
SLC 5/05 and PC Connections to the Ethernet Network. . . .  E-3

Ethernet Network Topology . . . . . . . . . . . . . . . . . . . . .  E-3
Ethernet Channel 1 8-Pin 10Base-T Connector. . . . . . . .  E-4
Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-4

Ethernet Connections  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-4
Configuring the Ethernet Channel on the SLC 5/05 . . . . . . .  E-5
Configuration Using RSLogix 500 Programming Software  . .  E-6
Configuration Via BOOTP . . . . . . . . . . . . . . . . . . . . . . . . .  E-6

Using the Rockwell BOOTP Utility . . . . . . . . . . . . . . . .  E-8
Using DCHP Software To Configure Your Processor . . . . . .  E-9
Using Subnet Masks and Gateways  . . . . . . . . . . . . . . . . .  E-10

Manually Configuring Channel 1 for Processors 
    on Subnets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E-11

SLC 5/05 Embedded Web Server Capability . . . . . . . . . . .  E-12
Module Information . . . . . . . . . . . . . . . . . . . . . . . . . .  E-13
TCP/IP Configuration Data (Read Only) . . . . . . . . . . .  E-13
Diagnostic Information. . . . . . . . . . . . . . . . . . . . . . . .  E-14
Data Table Memory Map . . . . . . . . . . . . . . . . . . . . . .  E-15
Data Table Monitor . . . . . . . . . . . . . . . . . . . . . . . . . .  E-16
User Provided Pages  . . . . . . . . . . . . . . . . . . . . . . . . .  E-16

Appendix F
Power Supply Worksheet Power Supply Loading  . . . . . . . . . . . . . . . . . . . . . . . . . . .  F-1

Blank Worksheet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F-4

Appendix G
Calculating Heat Dissipation for 
the SLC 500 Control System

Definition of Key Terms  . . . . . . . . . . . . . . . . . . . . . . . . . .  G-1
Calculating Module Heat Dissipation . . . . . . . . . . . . . . . . .  G-1

Calculated Watts vs. Total Watts . . . . . . . . . . . . . . . . . .  G-2
Power Supply Loading Reference Table  . . . . . . . . . . . .  G-3
Power Supply Heat Dissipation Graphs. . . . . . . . . . . . .  G-6

Example Heat Dissipation Calculation . . . . . . . . . . . . . . . .  G-7
Example Worksheet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G-8
Blank Worksheet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G-9

Glossary

Index

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1542 of 3168



Publication 1747-UM011E-EN-P - February 2004

viii          Table of Contents

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1543 of 3168



1 Publication 1747-UM011E-EN-P - February 2004

Preface

Read this preface to familiarize yourself with the rest of the manual. It 
provides information concerning:

• who should use this manual

• the purpose of this manual

• related documentation

• conventions used in this manual

• Rockwell Automation support

Who Should Use this 
Manual

Use this manual if you are responsible for designing, installing, 
programming, or troubleshooting control systems that use SLC 500 
programmable controllers.

You should have a basic understanding of electrical circuitry and 
familiarity with relay logic. If you do not, obtain the proper training 
before using this product.

Purpose of this Manual This manual describes the procedures you use to install, wire, and 
troubleshoot your controller. This manual:

• explains how to install and wire your controllers

• gives you an overview of the SLC 500 programmable controller 
system

Refer to publication 1747-RM001, SLC 500 Instruction Set Reference 
Manual for the SLC 500 instruction set and for application examples 
to show the instruction set in use. Refer to your programming 
software user documentation for more information on programming 
your SLC 500 programmable controller.
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Related Documentation

The following documents contain additional information concerning 
Rockwell Automation products. To obtain a copy, contact your local 
Rockwell Automation office or distributor.

For Read this Document Document Number
An overview of the SLC 500 family of products. SLC 500 System Overview 1747-SO001

Details on the latest operating system upgrade to the SLC 5/03 and 
SLC 5/04 Processors.

SLC 5/03 and SLC 5/04 Processors 
Firmware/Operating System Upgrade 
Installation Instructions

1747-IN007

Information on SLC 5/05 ControlFlash upgrade. SLC5/05 Processor Firmware/Operating 
System ControlFlash Upgrade Installation 
Instructions

1747-IN019

In-depth information on the SLC Instruction Set. SLC 500 Instruction Set Reference Manual 1747-RM001

A description on how to install and use your Fixed SLC 500 
programmable controller.

Installation & Operation Manual for Fixed 
Hardware Style Programmable Controllers

1747-6.21

A description on how to install and connect an AIC+.  This manual 
also contains information on network wiring.

Advanced Interface Converter (AIC+) User 
Manual

1761-6.4

Information on how to install, configure, and commission a DNI. DeviceNet™ Interface User Manual 1761-6.5

Information on using the 1761-NET-ENI Ethernet™ Interface. MicroLogix™ Ethernet Interface User 
Manual

1761-UM006

Information on DF1 open protocol. DF1 Protocol and Command Set Reference 
Manual

1770-6.5.16

Information on reducing electrical noise. System Design for Control of Electrical 
Noise

GMC-RM001

In-depth information on grounding and wiring Allen-Bradley® 
programmable controllers.

Allen-Bradley Programmable Controller 
Grounding and Wiring Guidelines

1770-4.1

A description of important differences between solid-state 
programmable controller products and hard-wired electromechanical 
devices.

Application Considerations for Solid-State 
Controls

SGI-1.1

An article on wire sizes and types for grounding electrical 
equipment.

National Electrical Code - Published by the National Fire Protection 
Association of Boston, MA. 

A glossary of industrial automation terms and abbreviations. Allen-Bradley Industrial Automation 
Glossary

AG-7.1
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If you would like a manual, you can:

• download a free electronic version from the internet at:

– www.theautomationbookstore.com

– http://ab.com/manuals

• purchase a printed manual by:

– contacting your local distributor or Rockwell Automation 
representative

– visiting www.theautomationbookstore.com

– calling 1.800.963.9548 (USA/Canada) or 001.330.725.1574 
(Outside USA/Canada)

Common Techniques Used 
in this Manual

The following conventions are used throughout this manual:

• Bulleted lists such as this one provide information, not 
procedural steps.

• Numbered lists provide sequential steps or hierarchical 
information.

• Italic type is used for emphasis.

Rockwell Automation 
Support

Rockwell Automation tests all of our products to ensure that they are 
fully operational when shipped from the manufacturing facility.

If you are experiencing installation or startup problems, please review 
the troubleshooting information contained in this publication first. If 
you need technical assistance to get your module up and running, 
please contact Customer Support (see the table below); our trained 
technical specialists are available to help.

If the product is not functioning and needs to be returned, contact 
your distributor. You must provide a Customer Support case number 
to your distributor in order to complete the return process.

Phone United 
States/Canada

1.440.646.5800

Outside United 
States/Canada

You can access the phone number for your country via 
the Internet:

1. Go to http://support.rockwellautomation.com/

2. Under Contacting Customer Support and Other 
Countries, click on Click here

Internet Worldwide Go to http://support.rockwellautomation.com/
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Your Questions or Comments on this Manual

If you find a problem with this manual, or you have any suggestions 
for how this manual could be made more useful to you, please 
contact us at the address below:

Rockwell Automation
Automation Control and Information Group
Technical Communication, Dept. A602V
P.O. Box 2086
Milwaukee, WI 53201-2086
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Chapter 1

Quick Start for Experienced Users

This chapter can help you to get started using the SLC 500 Modular 
Processors. We base the procedures here on the assumption that you 
have an understanding of SLC 500 products. You should understand 
electronic process control and be able to interpret the ladder logic 
instructions required to generate the electronic signals that control 
your application.

Because it is a start-up guide for experienced users, this chapter does 
not contain detailed explanations about the procedures listed. It does, 
however, reference other chapters in this book where you can get 
more information.

If you have any questions or are unfamiliar with the terms used or 
concepts presented in the procedural steps, always read the 
referenced chapters and other recommended documentation before 
trying to apply the information.

This chapter:

• tells you what tools and equipment you need

• lists how to install your chassis

• lists how to install and wire your power supply

• lists how to install and apply power to your processor

• lists how to establish communications with the processor

• describes how to return the SLC 5/03, SLC 5/04, and SLC 5/05 
processors to initial factory conditions if required
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Required Tools and 
Equipment

Have the following tools and equipment ready:

• medium blade screwdriver

• programming equipment

• compatible communication cable and/or interface (The table 
below indicates with an "X", which cables are compatible with 
the SLC 5/01 through 5/05 processors.)

Procedures

Processor SLC 5/01 SLC 5/02 SLC 5/03 SLC 5/04 SLC 5/05

1747-PIC X X X

1747-UIC X(1)

(1) requires 1747-C13 cable

X(1) X(1)(4)

(4) requires 1747-CP3 cable

X(4) X(4)

1747-CP3 X X X

1747-KTX, -PKTX X(2)

(2) requires 1784-CP14 cable

X(2) X(2) X(5)

(5) requires 1784-CP13 cable

1747-PCMK X(3)

(3) requires 1784-PCM4 cable

X(3) X(3) X(6)

(6) requires 1784-PCM6 cable

10Base-T EtherNet X

1. Check the contents of the shipping box. Reference

Unpack the shipping boxes making sure that the contents include:

• SLC 500 Modular Processor

– installation instructions (Publication 1747-IN009)

• SLC 500 Modular Chassis (Catalog Numbers 1746-A4, 1746-A7, 1746-A10, or 
1746-A13)

– installation instructions (Publication Number 1746-IN016)

• SLC 500 Modular Power Supplies (Catalog Numbers 1746-P1, 1746-P2, 
1746-P3, 1746-P4, 1746-P5, 1746-P6, or 1746-P7)

– installation instructions (Publication Number 1746-IN004)

If the contents are incomplete, call your local Rockwell Automation representative 
for assistance.
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2. Install the chassis. Reference

Follow the steps below:

1. Determine the amount of spacing required for mounting your system.

Chapter 3
(System Installation 
Recommendations)

C

1746-C9 Cable

SLC 500

1746-C7 Cable

D
SLC 500

SLC 500

B

C

A

B

C

A

B

B

SLC 500

SLC 500

SLC 500

A

1746-C9 
Cable

1746-C9 
Cable

C

Recommended Spacing

A. 15.3 to 20.0 cm (6 to 8 in.) when using the 1746-C9 cable. If you 
mount two 13-slot chassis above each other, the distance cannot 
exceed 10.2 to 12.7 cm (4 to 5 in.).

B. Greater than 10.2 cm (4 in.)

C. Greater than 15.3 cm (6 in.)

D. 7.7 to 10.2 cm (3 to 4 in.) when using the 1746-C7 cable

B

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1550 of 3168



Publication 1747-UM011E-EN-P - February 2004

1-4        Quick Start for Experienced Users

2. Drill holes in the backpanel of your enclosure and install the top mounting 
hardware. Use M4 or M5 (#10 or #12) phillips screw and star washer (or 
SEM screw).

3. Scrape off the paint from the backpanel between the chassis and backpanel.

4. Slide the chassis over the installed hardware and tighten the screws.

Chapter 6
(Installing Your 
Hardware Components)

5. Install the remaining tab hardware.
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3. Install the power supply. Reference

Follow the steps below:

1. Align the circuit board of the power supply with the card guides on the left 
side of the chassis, and slide the power supply in until it is flush with the 
chassis.

Chapter 6
(Installing Your 
Hardware Components)

2. Fasten the power supply to the chassis.

Use these screws to fasten the power supply to the chassis.
1.2 Nm (11 in-lbs.) maximum torque
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4. Make jumper selection for 120/240V ac on 1746-P1, 1746-P2, and 1746-P4 power supplies. Reference

Place the input voltage jumper to match the input voltage. This does not apply to 
the 1746-P3, -P5, -P6, or -P7 which do not have jumpers.

Chapter 6
(Installing Your 
Hardware 
Components)

ATTENTION

!
Set the input jumper before applying power. Hazardous voltage is 
present on exposed pins when power is applied; contact with the 
pin may cause injury to personnel.

POWER POWER

Catalog Numbers 1746-P1 and -P2

Fuse

Jumper Selection

100/120 Volts

200/240 Volts

Catalog Number 1746-P4

Jumper Selection

85-132 VAC

170-250 VAC
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5. Wire power to the power supply. Reference

Connect incoming power.

Chapter 6
(Installing Your 
Hardware 
Components)ATTENTION

!
Turn off incoming power before connecting wires. Failure to 
do so could cause injury to personnel and/or equipment.

User Power

Incoming Power

User Power

Incoming Power

Incoming 
Power

1746-P1 and -P2 1746-P3

1746-P4

1746-P6

NOT USED

NOT USED

+24V dc

dc NEUT

CHASSIS GROUND

PWR OUT +24V dc

PWR OUT COM

+125V dc

dc NEUT

CHASSIS GROUND

User Power

PWR OUT +24V dc

PWR OUT COM

120/240V ac

V ac NEUT

CHASSIS GROUND

PWR OUT +24V dc

PWR OUT COM

85 to 132V ac

JUMPER

170 to 250V ac

L1: 85 to 132/170 to 250V ac

L2: NEUTRAL

CHASSIS GROUND

Incoming 
Power

1746-P5

PWR OUT +24V dc

PWR OUT COM

+48V dc

dc NEUT

CHASSIS GROUND

Incoming 
Power

+12/24V dc

dc NEUT

CHASSIS GROUND

Incoming
Power

User Power

User Power

NOT USED

NOT USED

1746-P7
IMPORTANT Terminal screws on the 1746-P1, -P2, -P3, 

-P5, -P6, and -P7 should be tightened with a 
maximum torque of 1 Nm (8.8 in-lbs.).

Terminal screws on the 1746-P4 should be 
tightened with a max torque of 0.8 Nm 
(7 in-lbs.).
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6.  Install the processor. Reference

Make sure system power is off. Then insert the processor into the 1746 chassis.

Chapter 2
(Selecting Your 
Hardware 
Components)

Chapter 6
(Installing Your 
Hardware 
Components)

IMPORTANT If your processor has a battery — the battery is an option for the 
SLC 5/01 (1747-L511) processor — make sure it is connected before 
installing your processor into the chassis. This provides memory 
backup for your processor should the controller power supply fail.

IMPORTANT The SLC 500 Modular Processor must be inserted into the left slot 
(slot 0), as shown below. Remove the protective label on the 
power supply after installing the processor.

Module Release

Card 
Guide

Protective 
Label
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7.  Apply power to the processor. Reference

Follow the steps below:

1. Energize the chassis power supply.

2. Check the chassis power supply and processor LEDs. The power LED on the 
power supply should be on and the fault LED on the processor should be 
flashing.

Chapter 8
(Starting Up Your 
Control System)

Chapter 10
(Troubleshooting)

Power supply and SLC 5/01 and SLC 5/02 LEDs Power supply and SLC 5/03 and SLC 5/04 LEDs

The RUN LED on the SLC 5/01 processor is 
actually labeled “PC RUN.” Also, the SLC 5/01 
processor does not have a COMM LED.

The DH485 LED on the SLC 5/03 processor is 
labeled “DH+” on the SLC 5/04 processor.

Power supply and SLC 5/05 LEDs Refer to the following key to determine the 
status of the LED indicators:

COMMPOWER POWER

POWER

FLT

RUN

BATT

FORCE

CPU FAULT

RUN

FORCED I/O
BATTERY LOW

DH485
RS232

FLT

RUN FORCE

ENET
BATT

Indicates the LED is off.

Indicates the LED is on.

Indicates the LED is FLASHING.

Status of LED does not matter.

RS232

8. Load your software. Reference

Refer to your software package’s documentation. —

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1556 of 3168



Publication 1747-UM011E-EN-P - February 2004

1-10        Quick Start for Experienced Users

1. Set the communication parameters of software to match the 
default parameters of the processor:

9. Establish communications to the processor. Reference

Follow the steps below:

Refer to the following to establish communications between the processor and your 
personal computer.

Chapter 8
(Starting Up Your 
Control System)

Processor Procedure

SLC 5/01 Connect 1747-PIC from the processor to your personal computer serial 
port or connect 1747-UIC from the processor to your personal computer 
USB port, or use a 1784-KTX, -PKTX, or -PMCK interface.

SLC 5/02 Connect 1747-PIC from the processor to your personal computer serial 
port or connect 1747-UIC from the processor to your personal computer 
USB port, or use a 1784-KTX, -PKTX, or -PMCK interface.

SLC 5/03 Connect 1747-PIC from the processor to your personal computer serial 
port or connect 1747-UIC from the processor to your personal computer 
USB port, or use a 1784-KTX, -PKTX, or -PMCK interface, or a 1747-CP3 
cable from channel 0 of the processor to the personal computer serial 
port.

SLC 5/04 Connect a 1747-CP3 cable from channel 0 of the processor to the personal 
computer serial port or connect 1747-UIC from channel 0 of the processor 
to your personal computer USB port, or use a 1784-KTX, -PKTX, or -PCMK 
interface.

SLC 5/05 Connect a 1747-CP3 cable from channel 0 of the processor to the personal 
computer serial port, or connect 1747-UIC from channel 0 of the processor 
to your personal computer USB port. For Ethernet connection, connect 
channel 1 of the processor and the PC Ethernet Card to an Ethernet hub 
using 10Base-T compatible cable.(1)

(1) Ethernet IP address must first be set via BOOTP or an RS-232 connection. See Appendix B for more information.

Comms Channel Channel 0 
Configuration

Channel 1 Configuration

SLC 5/01 and 5/02 SLC 5/03, 5/04, and 5/05 SLC 5/03 SLC 5/04 SLC 5/05

DH-485:

• 19.2K baud

• Node Address = 1

DF1 Full Duplex:

• No Handshaking

• 19.2K baud

• CRC Error Check

• Duplicate Packet, 
Detect On

• No Parity

DH-485:

• 19.2K baud

• Node Address = 1

DH+:

• 57.6K baud

• Node Address = 1

Ethernet:

• BOOTP

• User Defined IP 
Address
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1. Remove power from the SLC 500 power supply.

2. Remove the processor from the chassis.

3. Disconnect the battery by removing the battery connector from 
its socket.

4. Locate the VBB and GND connections on the right side of the 
motherboard.

5. Place a small bladed screwdriver across the VBB and GND 
connections and hold for 60 seconds. This returns the processor 
to the initial factory conditions.

10. (Optional) Return the SLC 5/03, SLC 5/04, or SLC 5/05 processor to initial factory conditions. Reference

Use this procedure if the communication channels are shut down due to 
configuration parameters, or if you absolutely cannot establish communications with 
the processor.

Chapter 10
(Troubleshooting)

ATTENTION

!
If you return the processor to the initial factory 
conditions, the communication configurations are 
returned to their default settings and the user 
program is cleared.

SLC 5/03 (1747-L531 and 1747-L532)

Mother Board

Right Side View

Ke
ys

w
itc

h Mother Board

GND

VBB

GN
D

VB
B
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Ke
ys

w
itc

h

Mother Board

Right Side View

Mother Board

GND
VBB

SLC 5/04 (1747-L541, 1747-L542, and 1747-L543)
SLC 5/05 (1747-L551, 1747-L552, and 1747-L553)

GND VBB
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Chapter 2

Selecting Your Hardware Components

This chapter provides general information on what your SLC 500 
controller can do, an overview of the modular control system, and 
special considerations for controller installations. It also explains how 
to select:

• chassis

• modular processors

• discrete I/O modules

• specialty I/O modules

• power supplies

• enclosures

• operator interfaces

• memory modules

• isolation transformers

This chapter does not provide you with all the information that you 
need to select a complete SLC 500 control system. To do this, we 
recommend that you use the latest version of the system overview, 
SLC 500 Programmable Controllers and I/O Modules, Publication 
Number 1747-SO001.
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European Union Directive 
Compliance

If this product has the CE mark it is approved for installation within 
the European Union and EEA regions. It has been designed and tested 
to meet the following directives.

EMC Directive

This product is tested to meet Council Directive 89/336/EEC 
Electromagnetic Compatibility (EMC) and the following standards, in 
whole or in part, documented in a technical construction file:

• EN 50081-2
EMC - Generic Emission Standard, Part 2 - Industrial 
Environment

• EN 50082-2
EMC - Generic Immunity Standard, Part 2 - Industrial 
Environment

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low 
Voltage, by applying the safety requirements of EN 61131-2 
Programmable Controllers, Part 2 – Equipment Requirements and 
Tests.

For specific information required by EN61131-2, see the appropriate 
sections in this publication, as well as the following Allen-Bradley 
publications:

• Industrial Automation, Wiring and Grounding Guidelines for 
Noise Immunity, publication 1770-4.1

• Automation Systems Catalog, publication B113
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Overview of Your Modular 
Control System

The basic modular controller consists of a chassis, power supply, 
processor (CPU), Input/Output (I/O modules), and an operator 
interface device for programming and monitoring. The figure below 
shows typical hardware components for a modular controller.

Chassis

Programming 
Terminal

Programming PC

Power 
Supply

Processor 
Module

Input 
Module

Output 
Module

Combination 
I/O Module

OR

Modular Hardware Components Modular Controller
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Principles of Machine Control

You enter a ladder logic program into the controller using the 
software. The logic program is based on your electrical relay print 
diagrams. It contains instructions that direct control of your 
application.

With the ladder logic program entered into the controller, placing the 
controller in the Run mode initiates an operating cycle. The 
controller’s operating cycle consists of a series of operations 
performed sequentially and repeatedly, unless altered by your ladder 
logic program.

➀

➁

➄

➃

➂

1. input scan - the time required for the controller to scan and read all 
input data; typically accomplished within a few milliseconds.

2. program scan - the time required for the processor to execute the 
instruction in the program. The program scan time varies 
depending on the instruction used and each instruction’s status 
during the scan time.

3. output scan - the time required for the controller to scan and write 
all output data; typically accomplished within a few milliseconds.

4. service communications - the part of the operating cycle in which 
communication takes place with other devices, such as an HHT or 
a personal computer.

5. housekeeping and overhead - time spent on memory

IMPORTANT Subroutine and interrupt instructions within your logic 
program may cause deviations in the way the 
operating cycle is sequenced.

Operation 
Cycle

Output
Scan

Service
Comms

Overhead
Input 
Scan

Program
Scan
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Selecting Modular 
Processors

SLC 500 modular processors are designed to meet a wide range of 
applications, from small stand-alone to large distributed systems and 
from simple to complex applications.

Processor Features

Memory size — The SLC 500 modular processors memory is user 
configurable for either data storage or program storage. Memory size 
ranges from 1K to 64K.

I/O points — The SLC 5/01 processor supports addressing of up to 
3940 I/O. The SLC 5/02, SLC 5/03, SLC 5/04, and SLC 5/05 processors 
support addressing of 4096 I/O. The SLC 500 modular processors are 
supported by over 60 different I/O modules including digital, analog, 
and intelligent I/O.

Performance — The SLC 500 modular processors are designed with 
throughput performance in mind. The program scan time for a typical 
instruction mix ranges from 0.9 ms/K to 8.0 ms/K depending on the 
processor. I/O scan times range from 0.25 ms to 2.6 ms depending on 
the processor and I/O installed in the system.

Advanced instruction support — The instructions available 
depends on the processor used. The following table lists the 
instructions supported by the SLC 500 modular processors.

Instruction Support SLC 5/01 SLC 5/02 SLC 5/03 SLC 5/04 SLC 5/05

Bit • • • • •

Timer and Controller • • • • •

Comparison • • • • •

Basic Math • • • • •

Move, Copy, and Bit Shift • • • • •

Sequencer • • • • •

Jump and Subroutine • • • • •

Messaging • • • •

STI • • • •

FIFO/LIFO • • • •

PID • • • •

Advanced Math and Trig • • •

Indirect Addressing • • •

Floating Point Math • • •

ASCII • • •
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Processor Communication Options

The SLC 500 processors support several communication options. The 
following sections describe the available physical connections and 
protocol options used by the SLC 500 processors.

Physical Connection Options

Ethernet (10Base-T) channel offers:

• 10 Mbps communication rate

• ISO/IEC 8802-3STD 802.3 (RJ45) connector for 10Base-T media

• TCP/IP communication protocol

• built-in isolation

Data Highway Plus™ (DH+) channel offers:

• communication rates of 57.6K, 115.2K, and 230.4K baud

• maximum network length of 3,048m (10,000 ft.) at 57.6K baud

• Belden™ 9463 (blue hose) cable connection between nodes 
(daisy chain connection)

• built-in isolation

DH-485 channel offers:

• configurable isolation via the 1747-AIC or 1761-NET-AIC

• maximum network length of 1219m (4,000 ft.)

• RS-485 electrical specifications

• Belden 9842 or Belden 3106A cable connection between nodes 
(daisy-chain connection)

RS-232 channel offers:

• communication rates up to 19.2K baud (38.4K baud SLC 5/04 
and SLC 5/05)

• Maximum distance between devices is 15.24 m (50 ft.)

• RS-232C (EIA-232) electrical specifications

• modem support

• built-in isolation
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The table below summarizes the processor channel connections.

Protocol Options

Ethernet TCP/IP Protocol — Standard Ethernet, utilizing the TCP/IP 
protocol, is used as the backbone network in many office and 
industrial buildings. Ethernet is a local area network that provides 
communication between various devices at 10 Mbps. This network 
provides the same capabilities as DH+ or DH-485 networks, plus:

• SNMP support for Ethernet network management

• optional dynamic configuration of IP addresses using a BOOTP 
utility

• SLC 5/05 Ethernet data rate up to 40 times faster than SLC 5/04 
DH+ messaging

• ability to message entire SLC 5/05 data files

• much greater number of nodes on a single network possible 
compared to DH-485 (32) and DH+ (64)

Data Highway Plus (DH+) Protocol — The Data Highway Plus 
protocol is used by the PLC-5 family of processors and the SLC 5/04 
processor. This protocol is similar to DH-485, except that it can 
support up to 64 devices (nodes) and runs at faster communication 
(baud) rates.

Processor Physical Communication Channel

DH-485 RS-232 DH+ Ethernet

SLC 5/01 and SLC 5/02 DH-485 protocol — — —

SLC 5/03 Channel 0
—

DH-485(1), DF1 Full-Duplex, DF1 Half-Duplex 
Master/Slave, ASCII, and DF1 Radio Modem 
protocols

— —

Channel 1 DH-485 protocol — — —

SLC 5/04 Channel 0
—

DH-485(1), DF1 Full-Duplex, DF1 Half-Duplex 
Master/Slave, ASCII, and DF1 Radio Modem 
protocols

— —

Channel 1 — — DH+ protocol —

SLC 5/05 Channel 0
—

DH-485(1), DF1 Full-Duplex, DF1 Half-Duplex 
Master/Slave, ASCII, and DF1 Radio Modem 
protocols

— —

Channel 1 — — — Ethernet TCP/IP protocol

(1) A 1761-NET-AIC is required when connecting to a DH-485 network.
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DH-485 Protocol — The SLC 500 processors have a DH-485 channel 
that supports the DH-485 communication network. This network is a 
multi-master, token-passing network protocol capable of supporting 
up to 32 devices (nodes). This protocol allows:

• monitoring data and processor status, along with program 
uploading and downloading of any device on the network from 
one location

• SLC processors to pass data to each other (peer-to-peer 
communication)

• operator interface devices on the network to access data from 
any SLC processor on the network

DF1 Full-Duplex Protocol — DF1 Full-Duplex protocol (also 
referred to as DF1 point-to-point protocol) allows two devices to 
communicate with each other at the same time. This protocol allows:

• transmission of information across modems (dial-up, leased line, 
radio, or direct cable connections)

• communication to occur between Allen-Bradley products and 
third-party products

DF1 Half-Duplex Protocol (Master and Slave) — DF1 Half-Duplex 
protocol provides a multi-drop single master/multiple slave network 
capable of supporting up to 255 devices (nodes). This protocol also 
provides modem support and is ideal for SCADA (Supervisory Control 
and Data Acquisition) applications because of the network capability.

ASCII Protocol — The ASCII protocol provides connection to other 
ASCII devices, such as bar code readers, weigh scales, serial printers, 
and other intelligent devices.

DF1 Radio Modem Protocol — The DF1 Radio Modem protocol, 
optimized for use with radio modem networks, is a hybrid between 
DF1 Full-Duplex protocol and DF1 Half-Duplex protocol. DF1 Radio 
Modem:

• supports Store and Forward capability

• uses a node address (0 to 254) on channel 0
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The following table summarizes the communication options for the 
SLC 500 processor family.

Communication 
Protocol

Processor

SLC 5/01 SLC 5/02 SLC 5/03 SLC 5/04 SLC 5/05

DH-485 peer-to-peer receive only receive and initiate receive and initiate — —

DH-485 via RS232 
port — — receive and initiate(9) receive and initiate(9) receive and initiate(9)

DF1 via RS232 port 
(full-duplex or 
half-duplex master 
or slave)

receive only(1) receive only(1) receive and initiate receive and initiate receive and initiate

ASCII via RS232 port — — receive and initiate receive and initiate receive and initiate

Data Highway Plus 
(DH+)

receive only(2) receive only(2) receive and initiate(5) receive and initiate receive and initiate(5)

Ethernet — — receive and initiate(6) receive and initiate(6) receive and initiate

DeviceNet
—

receive and 
initiate(3)

receive and 
initiate(3)(7)

receive and 
initiate(3)(7)

receive and 
initiate(3)(7)

ControlNet
—

receive and 
initiate(4)

receive and 
initiate(4)(8)

receive and 
initiate(4)(8)

receive and 
initiate(4)(8)

(1) A 1747-KE or 1770-KF3 is required to bridge from DF1 (full-duplex or half-duplex slave only) to DH485.

(2) A 1785-KA5 is required to bridge from DH+ to DH-485.

(3) A 1747-SDN module is required for scanning I/O and for explicit messaging on DeviceNet.

(4) A 1747-SCNR module is required for scanning I/O and for explicit messaging on ControlNet. 

(5) Either a 1785-KA5 is required to bridge from DH+ to DH-485 or the SLC 5/04’s channel-to-channel passthru feature may be used to bridge between DH+ and DH-485 or 
between DH+ and DF1 full-duplex (DH+ to DF1 full-duplex passthru available starting with OS401). Another option is to use the 1785-KE to bridge between DH+ and DF1 
full-duplex or DH+ and DF1 half-duplex master/slave network.

(6) A 1761-NET-ENI is required to bridge from DF1 full-duplex to Ethernet.

(7) A 1761-NET-DNI is required to bridge from DF1 to DeviceNet.

(8) A 1747-KFC15 module or 1770-KFC15 interface is required to bridge from DF1 to ControlNet.

(9) If using 1747-AIC for isolation, connect to DH-485 network using 1747-PIC. If using a 1761-NET-AIC for isolation, connect directly to DH-485 network with 1747-CP3 serial 
cable (or equivalent RS-232 null-modem cable).

TIP The 1785-KA5 and 1785-KE modules require use of a 
1771-series chassis and power supply.
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SLC 500 System Test General Specifications

The table below lists SLC 500 system test specifications.

Description Specification Industry Standard

Temperature Operating: 0°C to +60°C (+32°F to +140°F) Not Applicable

Storage: -40°C to +85°C (-40°F to +185°F) Not Applicable

Humidity 5 to 95% without condensation Not Applicable

Vibration Operating: 2.5G at 5 to 2000 Hz Not Applicable

Non-operating: 5Gs at 5 to 2000 Hz Not Applicable

Shock Operating: (all modules except relay contact)    
30.0Gs (3 pulses, 11 ms)

Not Applicable

Operating: (relay contact modules - OW, OX, IO combo)    
10.0Gs (3 pulses, 11 ms)

Not Applicable

Non-operating: 50.0Gs (3 pulses, 11 ms) Not Applicable

Free Fall (drop test) Portable, 2.268 kg (5 lbs) or less at 0.762 m (30 in.)    
(six drops)

Not Applicable

Portable, 2.268 kg (5 lbs) or more at 0.1016 m (4 in.) 
(three flat drops)

Not Applicable

Electromagnetic Compatibility Showering Arc: 1.5 KV NEMA ICS 2-230/NEMA ICS 3-304

Surge Withstand Capability: 3 KV IEEE Std. 472-1974/ANSI 
C37.90/90A-1974

Electrostatic Discharge (ESD): 15 KV, 
100 pF/1.5 Kohm model

Internal Allen-Bradley standard(1)

Radiated Electromagnetic Susceptibility: 5W    
walkie-talkie at 464.5 MHz and 153.05 MHz

Internal Allen-Bradley standard(1)

Safety Dielectric Withstand: 1500V ac UL 508, CSA C22.2 No. 142

Isolation between Communication Circuits: 500V dc Not Applicable

Isolation between Backplane and I/Os: 1500V ac Not Applicable

Flammability and Electrical Ignition: UL94V-0 Not Applicable

Certification UL listed to US and Canadian Safety Standards
Class 1, Groups A, B, C or D, Division 2
CE compliant for all applicable directives
C-Tick marked for all applicable acts

Not Applicable

(1) Internal Allen-Bradley standards are based on Allen-Bradley’s extensive experience in industrial controls. They are also based partly on industry and/or military 
specifications.
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Processor General Specifications

The table below lists general specifications for SLC 500 modular 
processors.

Specification 
(1747-)

SLC 5/01 SLC 5/02 SLC 5/03 SLC 5/04 SLC 5/05
L511 L514 L524 L531 L532 L541 L542 L543 L551 L552 L553

Program Memory 
(words)

1K 4K 4K 8K 16K 16K 32K 64K 16K 32K 64K

 I/O Capacity 3940 Discrete 4096 Discrete

Remote I/O Capacity Not Applicable Processor memory and chassis power limit up to 4096 inputs and 4096 outputs

Maximum 
Chassis/Slots

3 Chassis/30 Slots of I/O

Standard RAM Capacitor -
2 weeks(1) 
Optional 
Lithium 
Battery - 
5 years

Lithium Battery
2 years

Capacitor - 30 minutes minimum

Memory Back-up 
Options

EEPROM Flash EPROM

LED Indicators Run
CPU Fault
Forced I/O
Battery Low

Run
CPU Fault
Forced I/O
Battery Low
COMM

Run
CPU Fault
Forced I/O
Battery Low
RS-232
DH-485

Run
CPU Fault
Forced I/O
Battery Low
RS-232
DH+

Run
CPU Fault
Forced I/O
Battery Low
RS-232
Ethernet

Power Supply 
Loading

350 mA at 5V dc 500 mA at 5V dc 1A at 5V dc 1A at 5V dc

105 mA at 24V dc 175 mA at 24V 
dc

0 mA at 24V dc(2) 0 mA at 24V dc

Clock/Calendar 
Accuracy

Not Applicable ±54 sec./month at +25°C (+77°F); ±81 sec./month at +60°C (+140°F)

Program Scan 
Hold-up Time after 
Loss of Power

20 milliseconds to 3 seconds (dependent on power supply loading

Noise Immunity NEMA Standard ICS 2-230

Temperature Rating Operating: 0°C to +60°C (+32°F to +140°F); Storage: -40°C to +85°C (-40°F to +185°F)

Humidity 5 to 95% without condensation

Shock (operating) 30G

Vibrations Displacement:.015 in., peak-to-peak at 5 - 57 Hz

Acceleration: 2.5Gs at 57 - 2000 Hz

Certification UL listed to US and Canadian Safety Standards; Class 1, Groups A, B, C or D, Division 2;                                             
CE compliant for all applicable directives
C-Tick marked for all applicable acts

(1) See Capacitor Memory Backup vs. Temperature Curve on page 2-12.

(2) SLC 5/04 processors manufactured prior to April 2002 draw 200 mA at 24V dc. Check your label to verify your processor’s current draw.
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Memory Backup for the 1747-L511, SLC 5/01 Processor

The curve below illustrates the ability of the memory back-up 
capacitor to maintain the contents of the RAM in a 1747-L511. To back 
up the memory for a longer period of time, a lithium battery, Catalog 
Number 1747-BA, is required.

Selecting Discrete I/O 
Modules

There are three types of discrete I/O modules: input, output, and 
combination. They are available in a wide variety of densities 
including 4, 8, 16, and 32 point and can interface to AC, DC, and TTL 
voltage levels. Output modules are available with solid-state AC, 
solid-state DC, and relay contact type outputs.

For a complete listing of discrete I/O modules and specifications, 
contact your Allen-Bradley sales office for the latest product data 
entitled Discrete Input and Output Modules, publication 1746-2.35.

Selecting Specialty I/O 
Modules

The SLC 500 family offers specialty I/O modules that enhance your 
control system. Modules range in function from analog interface to 
motion control, from communication to high-speed counting. 

For a complete listing of specialty I/O modules and their 
specifications, contact your Allen-Bradley sales office for the latest 
system overview entitled SLC 500 Programmable Controllers and I/O 
Modules, publication 1747-SO001, or for a related technical data.
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Selecting Power Supplies To select a power supply, you need the following documents:

• power supply worksheet (See F) one for each chassis

• SLC 500 Programmable Controllers and I/O Modules, publication 
1747-SO001, or SLC 500 Modular Chassis and Power Supplies 
Technical Data, publication number 1746-TD003.

When configuring a modular system, you must have a power supply 
for each chassis. Careful system configuration will result in the best 
performance. Excessive loading of the power supply outputs can 
cause a power supply shutdown or premature failure.

There are three different AC power supplies and four DC power 
supplies. For AC power supplies, the 120/240V selection is made by a 
jumper. Place the jumper to match the input voltage.

SLC power supplies have an LED that illuminates when the power 
supply is functioning properly. Page 2-14 lists general specifications 
for the power supplies.

ATTENTION

!
Ensure that the power supply jumper is in the correct 
position before supplying power to the SLC 500 
system or personal injury or damage to the system 
may result.
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Power Supply Specifications (1746-P1, -P2, -P3, and -P4)

Description: Specification: 1746-

P1 P2 P3 P4

Line Voltage 85-132/170-265V ac, 47-63 Hz 19.2-28.8V dc 85-132/170-265V ac 47-63 Hz

Typical Line Power Requirement 135 VA 180 VA 90 VA 240 VA

Maximum Inrush Current 20A 45A

Internal Current Capacity 2A at 5V dc
0.46A at 24V dc

5A at 5V dc
0.96A at 24V dc

3.6A at 5V dc
0.87A at 24V dc

10.0A at 5V dc
2.88A at 24V dc(11)

Fuse Protection(1) 1746-F1 or 
equivalent(5) (6)

1746-F2 or 
equivalent(5) (8)

1746-F3 or 
equivalent(5) (9)

Fuse is soldered in place.

24V dc User Power Current Capacity 200 mA Not Applicable 1A(1)

24V dc User Power Volt. Range 18-30V dc 20.4-27.6V dc

Max. User-supplied overcurrent protection(2) 15A Not Applicable 15A

Ambient Operating Temperature 0°C to +60°C (+32°F to +140°F)
Current capacity is derated 5% above +55°C.

0°C to +60°C (+32°F to 
+140°F) no derating

Isolation(3) 1800V ac RMS for 1 s None(10) 2600V dc for 1 s

CPU Hold-up Time(4) 20 ms (full load) 
3000 ms (no load)

5 ms (full load) 
1000 ms (no load)

20 ms (full load) 
3000 ms (no load)

Certification
(when product is marked)

UL Listed Industrial Control Equipment for Class 1, 
Division 2, Groups A, B, C, D Hazardous Locations

UL Listed Industrial Control 
Equipment

UL Listed Industrial Control Equipment for Class 1, 
Division 2, 
Groups A, B, C, D Hazardous Locations

CSA Certified Process Control 
Equipment for 
Class 1, Div 2, Groups A, B, C, 
D Hazardous Locations

CE(7), European Union 89/336/EEC EMC Directive, compliant with:
EN 50082-2 Industrial Immunity and EN50081-2 Industrial Emissions
European Union 73/23/EEC LVD Directive, compliant with:
EN61131-2 Programmable Controllers

C-Tick, Australian Radio Communications Act, compliant with:
AS/NZS 2064 Industrial Emissions

(1) Power supply fuse is to guard against fire hazard due to short-circuit conditions. Fuse may not protect the supply from miswiring or excessive transient in the power line.

(2) Use time-delay type overcurrent protection in all ungrounded conductors.

(3) Isolation is between input terminals and backplane.

(4) CPU hold-up time is for 0V unless specified. Hold-up time is dependent on power supply loading.

(5) Fuse sizes specified are for end-devices only. Fuse size may need to be reduced depending on the size of circuit wiring.

(6) Equivalent fuses: 250V-3A fuse, nagasawa ULCS-61ML-3, or BUSSMAN AGC 3

(7) See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

(8) Equivalent fuse: 250V-3A fuse, SANO SOC SD4, or BUSSMAN AGC 3

(9) Equivalent fuse: 125V-3A fuse, Nagasawa ULCS-61ML-5, or BUSSMAN AGC 5

(10) No isolation between input terminals and backplane. However, dielectric withstand between input terminals and chassis ground terminal is 600V ac RMS for 1 s.

(11) The combination of all output power (5 volt backplane, 24 volt backplane, and 24 volt user source) cannot exceed 70 watts.
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Power Supply Specifications (1746-P5, -P6, and -P7)

Description: Specification: 1746-

P5 P6 P7

Line Voltage 90-146V dc 30-60V dc 10-30V dc(5)

Typical Line Power Requirement 85 VA 100 VA 12V dc input: 50 VA 24V dc input: 75 VA 

Maximum Inrush Current 20A 20A (required for turn-on)

Internal Current Capacity 5A at 5V dc
0.96A at 24V dc

12V dc input:
2.0A at 5V dc 0.46A at 24V 
dc

24V dc input: 
3.6A at 5V dc 
0.87A at 24V dc

See P7 current capacity chart.

Fuse Protection(1) Fuse is soldered in place.

24V dc User Power Current Capacity 200 mA Not Applicable

24V dc User Power Voltage Range 18-30V dc

Ambient Operating Temp. 0°C to +60°C (+32°F to +140°F)
Current capacity is derated 5% above +55°C.

Isolation(2) 1800V ac RMS for 1 s 600V ac RMS for 1 s

CPU Hold-up Time(3) 20 ms (full load)
3000 ms (no load)

5 ms (full load)
1500 ms (no load)

12V dc input: 

1.37 ms at 0V dc (full load)
895 ms at 0V dc (no load)
10 ms at 9V dc (full load)
continuous at 9V dc (no 
load)

24V dc input: 

40 ms at 0V dc (full load)
1860 ms at 0V dc (no load)
790 ms at 11V dc (full load)
continuous at 11V dc (no 
load)

Certification
(when product is marked)

UL Listed Industrial Control Equipment for Class 1, Division 2, 
Groups A, B, C, D Hazardous Locations

UL Listed Industrial Control Equipment for Class 1, Division 2, 
Groups A, B, C, D Hazardous Locations

CE(4)

European Union 89/336/EEC EMC Directive, compliant with:
EN 50082-2 Industrial Immunity
EN50081-2 Industrial Emissions
European Union 73/23/EEC LVD Directive, compliant with:
EN61131-2 Programmable Controllers

C-Tick
Australian Radiocommunications Act, compliant with:
AS/NZS 2064 Industrial Emissions

(1) Power supply fuse is intended to guard against fire hazard due to short-circuit conditions. This fuse may not protect the supply from miswiring or excessive transient in the power line.

(2) Isolation is between input terminals and backplane.

(3) CPU hold-up time is for 0V unless specified. Hold-up time is dependent on power supply loading.

(4) See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

(5) See 3-16 for information on power supply under voltage operation.
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1746-P7 Current Capacity

Example for Selecting Power Supplies

Select a power supply for chassis 1 and chassis 2 in the control system 
below. 

3.6A

2.64A

2.0A

.87A

0.625A

0.46A

10V 12.2V 15V 19.2V 30V

24V dc 
Output 
Current

5V dc 
Output 
Current

Input Voltage (dc)

Chassis 2Chassis 1

1747-AIC 1747-AIC 1747-PIC Personal 
Computer

DH-485 
Network

? ?? ?
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Example Worksheet for Selecting a 1746 Power Supply

If you have a multiple chassis system, make copies of the Power 
Supply Worksheet found on page F-4. For a detailed list of device load 
currents, refer to the SLC 500 Modular Chassis and Power Supplies 
Technical Data, Publication Number 1746-TD003.

             0      1    2    3Slot

Chassis 1
Slot Numbers Description Catalog 

Number
Power Supply at 
5V dc (Amps)

Power Supply at 
24V dc (Amps)

0 Processor Unit 1747-L511 0.350 0.105

1 Input Module 1747-IV8 0.050 0.000

2 Transistor Output 
Module

1746-OB8 0.135 0.000

3 Triac Output Module 1746-OA16 0.370 0.000

Peripheral device Isolated Link Coupler 1747-AIC 0.000 0.085

Total Current: 0.905 0.190(1)

(1) Power supply 1746-P1 is sufficient for Chassis #1. The “Internal Current Capacity” for this power supply is 2 Amps at 5V dc, 
0.46 Amps at 24V dc.

?
             0      1      2     3    4    5    6Slot

Chassis 2
Slot Numbers Description Catalog 

Number
Power Supply at
 5V dc (Amps)

Power Supply at
 24V dc (Amps)

0 Processor Unit 1747-L514 0.350 0.105

1 Output Module 1746-OW16 0.170 0.180

2 Combination Module 1746-IO12 0.090 .070

3, 4, 5, 6 Analog Output 
Modules

1746-NO4I 0.22 0
(4 x 0.055)

0.780 
(4 x 0.195)

Peripheral device Isolated Link Coupler 1747-AIC 0.000 0.085

Peripheral device Interface Converter 1746-PIC Not Applicable Not Applicable

Total Current: 0.830 1.220(1) 

(1) Power Supply 1746-P4 is sufficient for Chassis #2. The “Internal Current Capacity” for this power supply is 10 Amps at 5V 
dc, 2.88 Amps at 24V dc; not to exceed 70 Watts.

TIP Consider future system expansion when selecting a 
power supply.
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Procedure
1. For each slot of the chassis that contains a module, list the slot number, the catalog number of the module, and its 5V and 24V maximum currents. 

Also include the power consumption of any peripheral devices that may be connected to the processor other than a DTAM or PIC—the power 
consumption of these devices is accounted for in the power consumption of the processor.

Chassis Number 1 Maximum Currents Chassis Number 2 Maximum Currents
Slot Number Catalog Number at 5V dc at 24V dc Slot Number Catalog 

Number
at 5V dc at 24V dc

Slot 0 1747-L511 0.350A 0.105A Slot 0 1747-L514 0.350A 0.105A

Slot 1 1746-IV8 0.050A - Slot 1 1746-OW16 0.170A 0.180A

Slot 2 1746-OB8 0.135A - Slot 2 1746-NO4I 0.055A 0.195A

Slot 3 1746-OA16 0.370A - Slot 3 1746-NO4I 0.055A 0.195A

Slot Slot 4 1746-NO4I 0.055A 0.195A

Slot Slot 5 1746-NO4I 0.055A 0.195A

Slot Slot 6 1746-IO12 0.090A 0.070A

Slot Slot

Peripheral Device 1747-AIC - 0.085A Peripheral Device 1747-AIC - 0.085A

Peripheral Device Peripheral Device
2. Add the loading currents of all the system 

devices at 5 and 24V dc to determine the 
Total Current.

0.905A 0.190A 2. Add the loading currents of all the 
system devices at 5 and 24V dc to 
determine the Total Current.

0.830A 1.220A

3. For 1746-P4 power supplies, calculate the total power consumption of all system devices. If you are not using a 1746-P4, go to step 4.

Current Multiply by = Watts Current Multiply by = Watts
Total Current at 5V dc 0.905A 5V 4.525W Total Current at 5V dc 0.830A 5V 4.15W

Total Current 
at 24V dc

0.190A 24V 4.56W Total Current 
at 24V dc

1.220A 24V 29.28W

User Current 
at 24V dc

0.500A 24V 12.00W User Current 
at 24V dc

0.500A 24V 12.00W

Add the Watts values to determine Total Power

(cannot exceed 70 Watts)

21.085W Add the Watts values to determine Total Power

(cannot exceed 70 Watts)

45.43W

4. Choose the power supply from the list of catalog numbers shown below. Compare the Total Current required for the chassis with the Internal Current 
capacity of the power supplies. Be sure that the Total Current consumption for the chassis is less than the Internal Current Capacity for the power 
supply, for both 5V and 24V loads.

Catalog Number Internal Current 
Capacity

Catalog Number Internal Current 
Capacity

at 5V dc at 24V dc at 5V dc at 24V dc
1746-P1 2.0A 0.46A 1746-P1 2.0A 0.46A

1746-P2 5.0A 0.96A 1746-P2 5.0A 0.96A

1746-P3 3.6A 0.87A 1746-P3 3.6A 0.87A

1746-P4 (see step 3) 10.0A 2.88A 1746-P4 (see step 3) 10.0A 2.88A

1746-P5 5.0A 0.96A 1746-P5 5.0A 0.96A

1746-P6 5.0A 0.96A 1746-P6 5.0A 0.96A

1746-P7(1) 12V dc input 2.0A 0.46A 1746-P7(1) 12V dc input 2.0A 0.46A

24V dc input 3.6A 0.87A 24V dc input 3.6A 0.87A

Required Power Supply 1746-P1 Required Power Supply 1746-P4

(1) See 1746-P7 current capacity chart on page 2-16.
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Selecting Enclosures The enclosure protects the equipment from atmospheric 
contamination. Standards established by the National Electrical 
Manufacturer’s Association (NEMA) define enclosure types, based on 
the degree of protection an enclosure will provide. Use a fan to 
circulate the air of sealed enclosures that use convection cooling to 
dissipate heat. Select a NEMA-rated enclosure that suits your 
application and environment. The enclosure should be equipped with 
a disconnect device. To calculate the heat dissipation of your 
controller, see Appendix G.

Selecting Operator 
Interfaces

Use an operator interface to program and/or monitor your SLC 500 
controller. You can choose from several Allen-Bradley operator 
interface devices.

Programming with a Personal Computer

Contact Rockwell Software or your local Allen-Bradley distributor for 
specifications and availability of software packages available to 
program the SLC 500 Modular Controllers.

AIC+ Advanced Interface Converter (1761-NET-AIC)

The AIC+ advanced interface converter provides communication links 
between various networked devices. It has three communication 
ports: one for DH-485 and two for RS-232. The AIC+ is compatible 
with a variety of SLC and MicroLogix controllers and peripherals.

DH-485 Interface Converters

1747-PIC RS-232/DH485 Interface Converter

For communication with a SLC 5/01, 5/02, or 5/03 processor, you can 
use an RS-232/DH-485 Interface Convertor (Catalog Number 
1747-PIC) between the computer and SLC controller. The converter 
includes a 279.4 mm (11 in.) ribbon cable, already attached to the 
converter, for connection to the computer serial port and a Catalog 
Number 1746-C10 cable for connection to the controller.
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If you are using an SLC 5/03, SLC 5/04, or SLC 5/05 processor, you do 
not need the 1747-PIC. You can program via the RS-232 channel using 
DF1 full-duplex protocol or DH485 protocol and RS-232 Program 
Cable (Catalog Number 1747-CP3).

1747-UIC USB to DH485 Interface Converter

For communication with an SLC 5/01 through 5/05 processor, you can 
connect the 1747-UIC between the computer’s USB port and the SLC 
controller. The 1747-UIC features an RS-232 port for communications 
with SLC 5/03 and higher and an RS-485 port for communications with 
SLC 5/03 and lower.

Monitoring with a Data Table Access Module

The Data Table Access Module (DTAM™) is a plant floor device that 
lets you access data file information, change operating modes, 
monitor and clear processor faults, and transfer the user program 
between RAM and an EEPROM memory module with any SLC 5/01, 
5/02, or 5/03 family processor. You cannot use it to create new 
programs.

Important features of DTAM include:

• shorthand addressing, which provides easier access to data files

• display prompts in six, user-selectable languages: English, 
French, German, Italian, Spanish, and Japanese

• UL listed to US and Canadian Safety Standards

• NEMA type 12 and 13 enclosures

• point-to-point interface to an SLC family processor, or as a 
network device on a DH-485 network

Monitoring with a PanelView™ Operator Terminal

The PanelView Operator Terminals provide operator interface 
capabilities in space-saving, flat-panel designs. Offering optimum 
viewing angles, these electronic operator interfaces feature pixel 
graphics and high-performance functionality in both color and 
monochrome displays. The PanelView Operator Terminals allow you 
to enter input using function keys or a touch screen, depending upon 
the model.
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All PanelView Operator Terminals are available with DF1 or DH-485 
(RS-232) communications capability, allowing them to communicate 
directly with channel 0 on an SLC 5/03, 5/04, or 5/05 processor. The 
larger versions also offer DH-485 (RJ-45), DH+, Remote I/O, Ethernet, 
DeviceNet, and ControlNet network connectivity. 

The PanelView 300 Micro and 300 Keypad terminals provide compact, 
low-cost operator interfaces for low-end graphical or text-only 
applications, each with a 3 inch (7.6 cm) diagonal LCD monochrome 
graphic display, and DF1, DH-485 (RS-232) and DeviceNet (300 
Keypad only) communications capability.

The PanelView 550, with its 5.5 inch (14 cm) diagonal monochrome 
LCD display, and PanelView 600, with its 6 inch (15.2 cm) diagonal 
TFT active matrix color display, offer keypad, keypad/touch and 
touch-only versions. Both offer all networking options for maximum 
flexibility in a smaller form factor.

PanelView 1000 offers keypad and touch screen terminals with 10.4 
inch (26.4 cm) diagonal TFT active matrix color or electro-luminescent 
grayscale displays, and all networking options.

The PanelView 1400, the largest terminal in the PanelView family, has 
a 14 inch (35.6 cm) diagonal CRT color display and supports all 
networking options.

Selecting a Memory 
Module for the SLC 5/01 and 
SLC 5/02 Processors

You can plug these optional EEPROM (Electrically Erasable 
Programmable Read Only Memory) memory modules into the SLC 500 
controller. With a memory module, you can:

• save the contents of the processor RAM for storage purposes

• load the contents of the EEPROM memory into the processor 
RAM

Adapter sockets (1747-M5) are required when inserting EEPROMs or 
UVPROMs into the programming and erasing equipment.

To program a memory module, see your programming software user 
manual.

EEPROM Memory Modules

These optional memory modules provide a non-volatile memory 
back-up in a convenient modular form. The modules plug into a 
socket on the processor.
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You can store (save) your program in the EEPROM by inserting it into 
the processor and programming software to download the program.

You can use an EEPROM module as a master, or you can use an 
archived processor file as the source by using the software PROM 
translator utility.

Adapter sockets are required when inserting memory modules into 
commercially available PROM programmer. The memory module fits 
into the adapter socket and then into a PROM programmer.

The following table lists the types of memory modules that are 
suitable for the SLC 5/01 and SLC 5/02 processors.

Selecting a Memory 
Module for SLC 5/03, 
SLC 5/04, and SLC 5/05 
Processors

The memory module for the SLC 5/03, SLC 5/04, and SLC 5/05 
processors is called Flash EPROM (Flash Erasable Programmable Read 
Only Memory). Flash EPROMs combine the programming versatility of 
EEPROMs with the security precautions of UVPROMs. This means that 
you have the option of leaving your EPROM programs write-protected 
or unprotected. Write-protect the EPROM using either your software 
or a PROM programmer.

The memory modules consist of a Flash EPROM mounted on a circuit 
board with a connector and plastic housing.

ATTENTION

!
Make sure the adapter is inserted properly into the 
programming equipment or damage could result.

Catalog 
Number Description

Use with this processor type: 

SLC 5/01 SLC 5/02

1747-L511 1747-L514 1747-L524

1747-M1 1K User Words EEPROM X X X

1747-M2 4K User Words EEPROM X X X

1747-M5 Adapter Socket X X X
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Adapter sockets (1747-M15) are required when inserting memory 
modules into commercially available PROM programmer. The 
1747-M15 Series B is required for use with the 1747-M13 memory 
module. 

See the table below for details on the Flash EPROM and adapter 
socket.

To program a memory module, refer to your programming software 
user manual or help resource. The basic procedure is as follows:

1. Set the Memory Module Configuration Bits (S:1/10 to S:1/12) in 
your Offline program file. Refer to SLC 500 Instruction Set 
Reference Manual publication number 1747-RM001 for details on 
the Memory Module Configuration Bits. 

2. Download your program file to your processor.

3. Go online with the processor and burn the program to the 
EEPROM Memory Module (per the instructions outlined in your 
programming software user manual or help resource).

ATTENTION

!
Make sure the adapter is inserted properly in the 
programming equipment or damage could result.

Catalog 
Number Description

Use with this processor type:

SLC 5/03 SLC 5/04 SLC 5/05

1747-L531, 1747-L532 1747-L541, 1747-L542, 
1747-L543

1747-L551, 1747-L552, 
1747-L553

1747-M11 
Series A

Supports up to 32K of user memory backup(1) X
(OS300 or OS301)

X
(OS400)

1747-M11 
Series B

Supports up to 32K of user memory backup(1) X
(OS302 or higher)

X
(OS401 or higher)

X

1747-M12 Supports up to 64K of user memory backup(1) X
(OS302 or higher)

X
(OS401 or higher)

X

1747-M13 Supports up to 64K of user memory backup X
(Series C

OS302 or higher)

X
(Series C

OS401 or higher)

X
(Series C

OS501 or higher)

(1) Discontinued/superseded by 1747-M13
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EEPROM Burning Options You can burn a program into an EEPROM memory module using a 
processor that is the same or different from the one used to run the 
program. When burning EEPROMs, keep the following conditions in 
mind:

• The processor burning the EEPROM must be of the same type 
and have the same OS version or lower than the target 
processor.

• The program size cannot exceed the processor memory size. For 
instance, an SLC 5/01 4K processor can burn an EEPROM for a 
SLC 5/01 1K processor as long as the program does not exceed 
1K.

• The I/O and chassis configuration of the burning processor does 
not have to match the I/O configuration of the program being 
burned.

• You do not have to enter the Run mode before burning an 
EEPROM. If the run mode is entered and the chassis 
configuration does not match, a major fault will occur. If you 
burn an EEPROM while in the fault mode, the fault will also be 
saved in the EEPROM.

The following table summarizes the above conditions as to the type of 
processor you can use to burn EEPROMs for other processors.

• valid combination

To burn EEPROMs for these processors:

Use these 
processors

SLC 
5/01 
(1K)

SLC 
5/01 
(4K)

SLC 
5/02 
(4K)

SLC 
5/03 
(8K)

SLC 
5/03 
(16K)

SLC 5/04 
(16K)

SLC 5/04 
(32K)

SLC 5/04 
(64K)

SLC 5/05 
(16K)

SLC 5/05 
(32K)

SLC 5/05 
(64K)

SLC 5/01 (1K) • 1K max.

SLC 5/01 (4K) 1K max. •

SLC 5/02 (4K) •

SLC 5/03 (8K) • 8K max.

SLC 5/03 (16K) 8K max. •

SLC 5/04 (16K) • 16K max. 16K max.

SLC 5/04 (32K) 16K max. • 32K max.

SLC 5/04 (64K) 16K max. 32K max. •

SLC 5/05 (16K) • 16K max. 16K max.

SLC 5/05 (32K) 16K max. • 32K max.

SLC 5/05 (64K) 16K max. 32K max. •
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Selecting Isolation 
Transformers

If there is high frequency conducted noise in or around your 
distribution equipment, use an isolation transformer in the AC line to 
the power supply. This type of transformer provides isolation from 
your power distribution system and is often used as a “step down” 
transformer to reduce line voltage. Any transformer used with the 
controller must have a sufficient power rating for its load. This power 
rating is generally expressed in voltamperes (VA).

To select an appropriate isolation transformer, calculate the power 
required by the chassis power supply (or supplies if more than one 
chassis in system) and any input circuits and output loads that are 
connected through this transformer.

You can find the power requirement (VA rating) for the chassis power 
supplies in the specifications on page 2-14. The power requirement 
for the input circuits is determined by the number of inputs, the 
operating voltage, and the nominal input current. The power 
requirement for output loads is determined by the number of outputs, 
the load voltage, and load current.

For example, if you have a 1746-P1 power supply, 1746-IA16 16-point 
AC input module (12 mA at 120V ac) and a 1746-OA16 16-point AC 
triac output module (0.5A at 120V ac), the power consumed would 
be:

135 VA + (16)(120V)(0.012A) + (16)(120V)(0.5A) = 1,118 VA

In general, we recommend that the transformer is oversized to 
provide some margin for line voltage variations and other factors. 
Typically a transformer that is 25% larger than the calculated VA is 
sufficient.

Most industrial environments are susceptible to power transients or 
spikes. To help insure fault-free operation and protection of 
equipment, use suppression devices on power line to the equipment 
in addition to the isolation equipment.

IMPORTANT In this case, 0.5A is the maximum rating of the triac 
output (at 30° C). If the load draws less than 0.5A, this 
figure may be reduced accordingly. The output 
portion of the VA calculation should reflect the current 
requirements of selected loads.
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Special Considerations The recommendations given previously provide favorable operating 
conditions for most controller installations. Some applications may 
involve adverse conditions, such as excessive line voltage variations 
and/of excessive noise, as described below. Additional measures can 
be taken to minimize the effect of these conditions.

Class I, Division 2 Applications

Excessive Line Voltage Variations

The best solution for excessive line voltage variation is to correct any 
feeder problems in your distribution system. Where this does not 
solve the line variation problem, or in certain critical applications, use 
a constant voltage transformer. If you require a constant voltage 
transformer, connect it to the power supply and all input devices 
connected to the SLC 500 controller.

Connect output devices on the same power line, but their connection 
along the power line is normally made before the constant voltage 
transformer. A constant voltage transformer must have a sufficient 
power rating for its load.

Excessive Noise

When operating the SLC 500 controller in an environment with a high 
amount of electrical noise, give special consideration to the possibility 
of electrical interference.

The following reduces the effect of electrical interference:

• SLC 500 controller design features

• proper mounting of controller within an enclosure

• proper equipment grounding

• proper routing of wires (power, communications, control lines)

• proper suppression added to noise generating devices

IMPORTANT When installing peripheral devices (for example, push 
buttons, lamps) into a hazardous environment, ensure 
that they are Class I, Division 2 certified, or 
determined to be safe for the environment.
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Potential sources of noise include inductive loads, such as relays, 
solenoids, and motor starters when operated by “hard contacts” like 
push buttons or selector switches. Suppression may be necessary 
when such loads are connected as output devices or when connected 
to the same supply line that powers the controller.

Lack of surge suppression on inductive loads may contribute to 
processor faults and sporadic operation. RAM can be corrupted (lost) 
and I/O modules may appear to be faulty or reset themselves.

For extremely noisy environments, use a memory module and 
program it for auto-loading on processor fault or power cycle for 
quick recovery.

Selecting Surge Suppressors

Most output modules have built-in surge suppression to reduce the 
effects of high voltage transients. However, you should use an 
additional suppression device if an output module is being used to 
control an inductive device such as:

• relays

• motor starters

• solenoids

• motors

Additional suppression is especially important if your inductive device 
is in series with or parallel to a hard contact such as:

• push buttons

• selector switches
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By adding a suppression device directly across the coil of an inductive 
device, you reduce the effects of voltage transients caused by 
interrupting the current to that inductive device and prolong the life of 
the switch contacts. You also prevent electrical noise from radiating 
into system wiring. The diagram below shows an output module with 
a suppression device.

If you connect an SLC 500 controller triac output to control an 
inductive load, use varistors to suppress noise. Choose a varistor that 
is appropriate for the application. Rockwell Automation recommends 
the following surge suppressors for triac outputs when switching 120V 
ac inductive loads:

• Harris MOV, part number V220 MA2A, or

• Allen-Bradley MOV, Catalog Number 599-K04 or 599-KA04, 
Series C or later.

Consult the varistor manufacturer’s data sheet when selecting a 
varistor for your application.

+ DC or L1

Snubber

DC COM or L2

VAC/VDC

AC or DC
Output Module

Out 0

Out 1

Out 2

Out 3

Out 4

Out 5

Out 6

Out 7

COM

ATTENTION

!
Damage could occur to SLC 500 triac outputs if you 
use suppressors having RC networks. Allen-Bradley 
AC surge suppressors not recommended for use with 
triacs include Catalog Numbers 199-FSMA1, 
199-FSMA2, 1401-N10, and 700-N24.
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Allen-Bradley surge suppressors recommended for use with 
Allen-Bradley relays, contactors, and starters are shown in the table 
below.

Selecting Contact Protection

Inductive load devices such as motor starters and solenoids may 
require the use of some type of surge suppression to protect the 
controller output contacts. Switching inductive loads without surge 
suppression can significantly reduce the lifetime of relay contacts. The 
figure below shows the use of surge suppression devices.

Device Coil Voltage Suppressor Catalog No.
Bulletin 509 Motor Starter
Bulletin 509 Motor Starter

120V ac
240V ac

599-K04 (1)

599-KA04(1)

(1) Varistor – Not recommended for use on relay outputs.

Bulletin 100 Conductor
Bulletin 100 Conductor

120V ac
240V ac

199-FSMA1 (2)

199-FSMA2 (2)

(2) RC Type – Do not use with Triac outputs.

Bulletin 709 Motor Starter 120V ac 1401-N10(2)

Bulletin 700 Type R, RM Relays AC coil None Required

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

12V dc
12V dc

199-FSMA9

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

24V dc
24V dc

199-FSMA9

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

48V dc
48V dc

199-FSMA9

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

115-125V dc
115-125V dc

199-FSM10

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

230-250V dc
230-250V dc

199-FSMA11

Bulletin 700 Type N, P, or PK Relay 150V max, AC or DC 700-N24(2)

Miscellaneous electromagnetic 
devices limited to 35 sealed VA

150V max, AC or DC 700-N24(2)
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These surge suppression circuits connect directly across the load 
device. This reduces arcing of the output contacts. (High transient can 
cause arcing that occurs when switching off an inductive device.) 
Suitable surge suppression methods for inductive AC load devices 
include a varistor, an RC network, or an Allen-Bradley surge 
suppressor. These components must be appropriately rated to 
suppress the switching transient characteristic of the particular 
inductive device.

For inductive DC load devices, a diode is suitable. A 1N4004 diode is 
acceptable for most applications. A surge suppressor can also be used. 
See the table on page 2-29.

Locate the suppression device as close as possible to the load device.

Transistor Output Transient Pulses

This section applies to the following SLC 500 fixed I/O processors and 
SLC 500 I/O modules that have transistor outputs:

+-

Surge Suppression for Inductive AC Load Devices

Output Device

Varistor

Output Device

RC Network

Surge Suppression for Inductive DC Load Devices

Output Device

Diode (A surge suppressor can also be used.)
Contact protection methods for inductive AC and DC output devices.

Output Device

Surge 
Suppressor

Fixed I/O processors with 
transistor outputs

I/O modules with transistor outputs

• 1747-L20E

• 1747-L20G

• 1747-L20L

• 1747-L20N

• 1747-L30L

• 1747-L40E

• 1747-L40L

• 1746-OB8

• 1746-OBP8

• 1746-OV8

• 1746-OB16

• 1746-OB16E

• 1746-OB16EI

• 1746-OBP16

• 1746-OV16

• 1746-OVP16

• 1746-OB32

• 1746-OB32E

• 1746-OV32
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For the SLC 500 products listed above, the maximum duration of the 
transient pulse occurs when minimum load is connected to the 
output. However, for most applications the energy of the transient 
pulse is not sufficient to energize the load.

Transient Pulse 

To reduce the possibility of inadvertent operation of devices 
connected to transistor outputs, adhere to the following guidelines:

• Either ensure that any programmable device connected to the 
transistor output is programmed to ignore all output signals until 
after the transient pulse has ended,

• or add an external resistor in parallel to the load to increase the 
on-state load current. The duration of the transient pulse is 
reduced when the on-state load current is increased. 

ATTENTION

!
A transient pulse occurs in transistor outputs when the 
external DC supply voltage is applied to the common 
output terminals (e.g., via the master control relay). 
The sudden application of voltage creates this 
transient pulse. (See the following graph.) This 
condition is inherent in transistor outputs and is 
common to solid state devices. A transient pulse can 
occur regardless of the processor having power or 
not.
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The duration of the transient pulse is proportional to the load 
impedance. This is illustrated in the following graph.

EXAMPLE Increasing the load current by 100 mA decreases the 
transient time from approximately 7 ms to less than 
2.5 ms. To calculate the size of the resistor added in 
parallel to increase the current, use the following 
information:

24V = your applied voltage
Need 100 mA of load current to reduce the transient 
to <2.5 ms. (taken from graph above).

R (Ω) = V (Volts)/I (Amps)

Resistor value (Ohms) = Applied voltage 
(Volts)/Desired current (Amps) = 24/0.1 = 240 (Ω)

P (Watts) = 12 (Amps) x R (Ω)

Actual Power (Watts) = (Desired Current)2 x Resistor 
Value = (0.1)2 x 240 = 2.4 (Watts)

Resistor size = 2 x Actual power (Watts) = 4.8W = 
approximately 5W

Use a resistor rated for 240 Ohms at 5 Watts to 
decrease the transient time from approximately 7 ms 
to less than 2.5 ms.
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Chapter 3

System Installation Recommendations

To help you install the SLC 500 programmable controller as safely and 
securely as possible, follow the specific recommendations in this 
chapter. For general installation guidelines, also refer to the 
requirements specific to your region.

• Europe: Reference the standards found in EN 60204 and your 
national regulations.

• United States: Refer to article 70E of the National Fire Protection 
Association (NFPA). It describes electrical safety requirements 
for employee workplaces.

This chapter covers the following:

• system overview

• typical installation

• spacing your controllers

• preventing excessive heat

• grounding guidelines

• master control relay

• power considerations

• safety considerations

• preventive maintenance
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System Overview Refer to the following sections when planning your system layout.

Environment and Enclosure

ATTENTION

!
This equipment is intended for use in a Pollution 
Degree 2 industrial environment, in overvoltage 
Category II applications (as defined in IEC 
publication 60664-1), at altitudes up to 2000 m 
(6561.7 ft) without derating.

This equipment is considered Group 1, Class A 
industrial equipment according to IEC/CISPR 
Publication 11. Without appropriate precautions, 
there may be potential difficulties ensuring 
electromagnetic compatibility in other environments 
due to conducted as well as radiated disturbance.

This equipment is supplied as “open type” 
equipment. It must be mounted within an enclosure 
that is suitably designed for those specific 
environmental conditions that will be present and 
appropriately designed to prevent personal injury 
resulting from accessibility to live parts. The interior 
of the enclosure must be accessible only by the use 
of a tool. Subsequent sections of this publication 
may contain additional information regarding 
specific enclosure type ratings that are required to 
comply with certain product safety certifications. 

NOTE: See NEMA Standards publication 250 and IEC 
publication 60529, as applicable, for explanations of 
the degrees of protection provided by different types 
of enclosure. Also, see the appropriate sections in 
this publication, as well as the Allen-Bradley 
publication 1770-4.1, Industrial Automation Wiring 
and Grounding Guidelines, for additional installation 
requirements pertaining to this equipment.
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Hazardous Location Considerations

Products marked CL1, DIV 2, GP A, B, C, D are suitable for use in 
Class I, Division 2, Groups A, B, C, D or non-hazardous locations 
only. Each product is supplied with markings on the rating nameplate 
indicating the hazardous location temperature code. When combining 
products within a system, the most adverse temperature code (lowest 
“T” number) may be used to help determine the overall temperature 
code of the system. Combinations of equipment in your system are 
subject to investigation by the local Authority Having Jurisdiction at 
the time of installation.

WARNING

!
EXPLOSION HAZARD

• Do not disconnect equipment unless power has 
been removed or the area is known to be 
non-hazardous. 

• Do not disconnect connections to this equipment 
unless power has been removed or the area is 
known to be non-hazardous. Secure any external 
connections that mate to this equipment using 
screws, sliding latches, threaded connectors, or 
other means provided with this product.

• Substitution of components may impair suitability 
for Class I, Division 2.

• All wiring must comply with N.E.C. article 
501-4(b).
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Typical Installation The figure below consists of some components that make up a typical 
installation. The following symbols are used:

Spacing Your Controller The figure on the following page depicts acceptable layouts. Follow 
the recommended minimum spacing to allow for convection cooling 
within the enclosure. Air temperature in the enclosure must be kept 
within a range of 0°C to +60°C (32°F to +140°F).

1. NEMA-rated enclosure suitable for 
your application and environment that 
shields your controller from electrical 
noise and airborne contaminants.

2. Disconnect device, to remove power 
from the system

3. Fused isolation transformer or a 
constant voltage transformer, as your 
application requires

4. Master control relay/emergency-stop 
circuit

5. Terminal blocks or wiring ducts

6. Suppression devices for limiting EMI 
(electromagnetic interference) 
generation

Disconnect 
Device

Isolation 
Transformer

SLC 500 
Controller

MCR

(1)

(2)

(3)

(4)

(6)

(5)

ATTENTION

!
Vertical mounting is not recommended due to 
thermal considerations.

IMPORTANT Be careful of metal chips when drilling mounting 
holes for the controllers. Do not drill holes above a 
mounted SLC 500 controller.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1595 of 3168



Publication 1747-UM011E-EN-P - February 2004

System Installation Recommendations        3-5

IMPORTANT 1746-C9 and 1746-C16 cables have a rigid, 
unbendable shrink wrap applied at the end of each 
connector, which provides strain relief. When using 
these cables, provide at least 101.6 mm (4 in.) of 
clearance at the side of the chassis to allow for 
proper bend radius of the cable.

C

1746-C9 Cable

SLC 500

1746-C7 Cable

D
SLC 500

SLC 500

B

C

A

B

C

A

B

B

SLC 500

SLC 500

SLC 500

A

1746-C9 
Cable

1746-C9 
Cable

C

Recommended Spacing

A. 15.3 to 20.0 cm (6 to 8 in.) when using the 1746-C9 cable. If you 
mount two 13-slot chassis above each other, the distance cannot 
exceed 10.2 to 12.7 cm (4 to 5 in.).

B. Greater than 10.2 cm (4 in.)

C. Greater than 15.3 cm (6 in.)

D. 7.7 to 10.2 cm (3 to 4 in.) when using the 1746-C7 cable

B
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Preventing Excessive Heat For most applications, normal convection cooling will keep the 
SLC 500 controller components within the specified operating range of 
0°C to +60°C (+32°F to +140°F). Proper spacing of components within 
the enclosure is usually sufficient for heat dissipation.

In some applications, a substantial amount of heat is produced by 
other equipment inside or outside the enclosure. In this case, place 
blower fans inside the enclosure to assist in air circulation and to 
reduce “hot spots” near the SLC 500 controller.

Additional cooling provisions might be necessary when high ambient 
temperatures are encountered.

IMPORTANT Do not bring in unfiltered outside air. It may 
introduce harmful contaminants of dirt that could 
cause improper operation or damage to components. 
In extreme cases, you may need to use air 
conditioning to protect against heat build-up within 
the enclosure.
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Grounding Guidelines In solid-state control systems, grounding helps limit the effects of 
electrical noise due to electromagnetic interference (EMI). The ground 
path for the SLC 500 controller and its enclosure is provided by the 
equipment grounding conductor.

Connect Equipment Grounding Conductor to Ground Bus

Ground connections should run from the chassis and power supply 
on each SLC 500 controller and expansion unit to the ground bus. 
Exact connections will differ between applications.

Size M4 or M5 (#10 or #12) Internal 
Star Washer

Metal Panel 
(Must be connected 
to earth ground.)

Scrape paint off panel to insure 
electrical connection between 
chassis and grounded metal panel.

Chassis 
Mounting Tab

4M or 5M (#10 or #12 phillips 
screw

5.2 mm2 (10 
AWG) to Ground Bus

ATTENTION

!
The 1746 chassis, the enclosure, and other control 
devices must be properly grounded. All applicable 
codes and ordinances must be observed when 
wiring the SLC 500 controller system.
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• Use 2.54 cm (1 in.) copper braid or 5.2 mm2 (#10 AWG) copper 
wire to connect each chassis, the enclosure, and a central 
ground bus mounted on the back-panel.

• Use a steel enclosure to guard against electromagnetic 
interference (EMI).

• Make sure the enclosure door viewing window is a laminated 
screen or a conductive optical substrate (to block EMI).

• Install a bonding wire for electrical contact between the door 
and the enclosure; do not rely on the hinge.

Connect Ground Bus to Grounding-Electrode System

The grounding-electrode system is at earth-ground potential and is the 
central ground for all electrical equipment and ac power within any 
facility. Use a grounding-electrode conductor to connect the ground 

bus to the grounding-electrode system. Use at minimum 8.3 mm2 (#8 
AWG) copper wire for the grounding-electrode conductor to guard 
against EMI. The National Electrical Code specifies safety requirements 
for the grounding-electrode conductor.

Europe: Reference EN 60204 for safety information on grounding. 
Also, refer to Allen-Bradley Programmable Controller Grounding and 

IMPORTANT Do not lay one ground lug directly on top of the 
other; this type of connection can become loose due 
to compression of the metal lugs. Place the first lug 
between a star washer and a nut with a captive star 
washer. After tightening the nut, place the second 
lug between the first nut and a second nut with a 
captive star washer.

Equipment Grounding Conductors
Ground Lug

Grounding-Electrode 
Conductor to 
Grounding-Electrode 
System

Tapped Hole

Ground Bus

Ground Bus 
Mounting

Bolt - Size M5 or M6 (4.826 
mm or 5.48 mm) hardware Internal star washer - Size 

M5 or M6 (#10 or #12)
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Wiring Guidelines, Publication Number 1770-4.1 and System Design 
for Control of Electrical Noise, publication number GMC-RM001.

United States: An authoritative source on grounding requirements for 
most installations is the National Electrical Code. Also, refer to 
Allen-Bradley Programmable Controller Grounding and Wiring 
Guidelines, Publication Number 1770-4.1 and System Design for 
Control of Electrical Noise, publication number GMC-RM001.

In addition to the grounding required for the SLC 500 controller and 
its enclosure, you must also provide proper grounding for all 
controlled devices in your application. Care must be taken to provide 
each device with an acceptable grounding path.

This figure shows you how to run ground connections from the 
chassis to the ground bus. The recommended grounding method is 
shown below. Using a ground bus reduces the electrical resistance at 
the connection.

(1)

(1)

(1)

Earth Ground 
8.37 mm2 (8 AWG) wire

Functional Ground
5.26 mm2 (10 AWG)

(1) Keep safety ground connection to panel as short as possible.

Nearest Ground Bus

Safety Ground
2 mm2 (14 AWG)

Safety Ground
2 mm2 (14 AWG)

Safety Ground
2 mm2 (14 AWG)
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Special Grounding Considerations for DC Applications using 
1746-P3

Keep wire length as short as possible.

Modification to the SLC 500 Series A Chassis

SLC 500 chassis (1746-A4, -A7, -A10, and -A13) manufactured before 
November 1992 have a resistor between the logic ground and chassis 
ground. This resistor could be damaged if the wiring recommendation 
described within the attention box on the previous page is not 
followed. See the figure below for the location of the resistor. SLC 500 
chassis (1746-A4, -A7, -A10, and -A13) with a manufacture date of 
November 1992 or later do not have this resistor.

ATTENTION

!
Any voltage applied to the 1746-P3 DC NEUT 
terminal will be present at the SLC logic ground and 
the processor DH-485 port. To prevent unwanted 
potentials across the logic ground of the controller 
and/or damage to the SLC chassis, the DC NEUTRAL 
of the external DC power source must be either 
isolated from the SLC chassis ground, or connected 
to earth ground. See the figure below:

SLC Logic Ground

SLC 500 ChassisProcessor
1746-P3

Door

A jumper wire is recommended 
between the DC NEUT and Chassis 
Ground of the external power source. Earth Ground

Not Used DH-485 
Port

Earth Ground

External DC Power Source

+24 VDC

DC NEUT

Chassis 
Ground

Not Used
+24V dc

DC Neut

Chassis 
Ground

Safety Ground

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1601 of 3168



Publication 1747-UM011E-EN-P - February 2004

System Installation Recommendations        3-11

Determining the Date of the SLC 500 Series A Chassis

The date of the chassis is found within the serial number imprinted on 
the chassis nameplate, located on the right side of the chassis. See the 
figure below: 

 

SLC Chassis

1746-P3

Functional Ground

Not Used

Not Used

+24V dc

DC Neut
Chassis 
Ground

Safety Ground

Controller Logic Ground

Functional Ground

CAT

MADE IN U. S. A.

SLC 500
RACK

SER

ULA1746 - A7
SERIAL NO.

A7 -1195A1357

SA® ®

Month
Year

Right Side
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Master Control Relay A hard-wired master control relay (supplied by you) provides a 
convenient means for emergency controller shutdown. Since the 
master control relay allows the placement of several emergency-stop 
switches in different locations, its installation is important from a 
safety standpoint. Overtravel limit switches or mushroom head push 
buttons are wired in series so that when any of them opens, the 
master control relay is de-energized. This removes power to input and 
output device circuits.

Place the main power disconnect switch where operators and 
maintenance personnel have quick and easy access to it. If you mount 
a disconnect switch inside the controller enclosure, place the switch 
operating handle on the outside of the enclosure, so that you can 
disconnect power without opening the enclosure.

Whenever any of the emergency-stop switches are opened, power to 
input and output devices is stopped.

When you use the master control relay to remove power from the 
external I/O circuits, power continues to be provided to the 
controller’s power supply so that diagnostic indicators on the 
processor can still be observed.

The master control relay is not a substitute for a disconnect to the 
controller. It is intended for any situation where the operator must 
quickly de-energize I/O devices only. When inspecting or installing 
terminal connections, replacing output fuses, or working on 

ATTENTION

!
Never alter these circuits to defeat their function, 
since serious injury and/or machine damage could 
occur.

IMPORTANT If you are using a DC power supply, interrupt the DC 
side rather than the AC side to avoid the additional 
delay of power supply turn-on and turn-off. The DC 
power supply should receive its power directly from 
the fused secondary of the transformer. Connect the 
power to the DC input and output circuits through a 
set of master control relay contacts.
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equipment within the enclosure, use the disconnect to shut off power 
to the rest of the system.

Emergency-Stop Switches

Adhere to the following points concerning emergency-stop switches:

• Do not program emergency-stop switches in the controller 
program. Any emergency-stop switch should turn off all 
machine power by turning off the master control relay.

• Observe all applicable local codes concerning the placement 
and labeling of emergency-stop switches.

• Install emergency-stop switches and the master control relay in 
your system. Make certain that relay contacts have a sufficient 
rating for your application. Emergency-stop switches must be 
easy to reach. See the schematic on page 3-14.

Power Considerations Common Power Source

All chassis power supplies should have the same power source as the 
input and output devices. This helps reduce the chance of electrical 
interference due to multiple sources and grounds as well as helps 
maintain system integrity if power is interrupted.

The processor detects the absence of power to any chassis in the 
system. If power to any chassis is lost (or not yet applied), the CPU 
FAULT LED turns on and all controller outputs in the local chassis are 
de-energized. Output states in any remote chassis are determined by 
configuration settings at that chassis.

This fault detection makes it necessary that you apply power to the 
expansion chassis before you apply power to the chassis containing 
the processor to avoid an unwanted fault. Of course, applying power 
in sequence is unnecessary if all chassis have a common power 
source.

IMPORTANT The operator must not control the master control 
relay with the processor. Provide the operator with 
the safety of a direct connection between an 
emergency-stop switch and the master control relay.
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Isolation Transformer

In many industrial applications, a step-down transformer is required to 
reduce line voltage to 120 or 240V ac. This transformer also provides 
isolation to protect equipment from high voltage transients that may 
be generated on your power distribution system.

Grounded ac Power-Distribution System with Master-Control 
Relay

ATTENTION

!
Your SLC 500 power supply can be damaged by 
voltage surges when switching inductive loads such 
as motors, motor starters, solenoids, and relays. To 
avoid damage to your SLC 500 power supply in these 
applications, use an isolation transformer to isolate 
the power supply from harmful voltage surges.

1

+ –

Enclosure 
Wall

Connect when 
applicable

Suppressor

To Motor 
Starters

Back-panel 
Ground Bus

Step-down 
Transformer

Grounded Conductor

Equipment-
Grounding 
Conductors

Start

Suppressor

MCR

MCR

FUSE

Multiple E-stop 
switches

Controller 
Power Supply

Incoming 
AC

1FU

Grounding-electrode 
Conductor to 
Grounding-electrode 
System

L1
GND
N or L2

Suppressor

Input Module 
Wiring Arm

Output Module 
Wiring Arm

Output 
Actuator

Input 
Sensor

MCR

MCR

User DC 
Supply

The I/O circuits form a net 
inductive load switched 
by the MCR contacts. 
Therefore, a suppressor is 
needed across the line at 
the load side of the MCR 
contacts.

Disc.

2FU

3FU

L1

L2

L3

L1

L2

L3
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Power Supply Required Input Voltage Characteristics

1. The applied input voltage must be at or below 132V ac RMS 
(265V ac RMS in 240 Volt mode).

2. Minimum acceptable value of the applied input voltage must be 
above 85V ac RMS (170V ac RMS in 240 Volt mode).

3. The frequency of the applied voltage must be within 47 to 
63 Hz.

4. Both the positive and negative half cycles must be symmetrical 
and conform to these requirements.

Loss of Power Source

The chassis power supplies are designed to withstand brief power 
losses without affecting the operation of the system. The time the 
system is operational during power loss is called “program scan 
hold-up time after loss of power.” The duration of the power supply 
hold-up time depends on the number, type, and state of the I/O 
modules, but is typically between 20 ms and 3 seconds. When the 
duration of power loss reaches a limit, the power supply signals the 
processor that it can no longer provide adequate DC power to the 
system. This is referred to as a power supply shutdown. The power 
supply LED is turned off.

In multi-chassis systems, power outages of 20 to 300 ms in duration 
can cause a remote power fail error to occur. You can clear this error 
by cycling power to your system or by using a programming device.

Input States on Power Down

The power supply hold-up time as described above is generally 
longer than the turn-on and turn-off times of the input modules. 
Because of this, the input state change from On to Off that occurs 
when power is removed may be recorded by the processor before the 
power supply shuts down the system. Understanding this concept is 
important. Write the user program to take this effect into account. For 
example, hard-wire power to one spare input. In the user program, 
check to be sure that one input is on; otherwise, jump to the end of 
the program and avoid scanning the logic. Use of a common power 
source as recommended in the previous section is assumed.
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Power Supply Undervoltage Operation

SLC 500 controllers continue to operate (hold-up) for a short period of 
time if the input voltage to the power supply drops below the 
recommended operating voltage range. The controller continues to 
scan the user program and control I/O during this time. CPU hold-up 
time is 20 ms to 3 seconds depending on the power supply and 
loading.

SLC 500 controllers turn OFF (stop scanning and disable outputs) if 
input voltage to the power supply is removed or drops below the 
recommended operating range for a period exceeding the CPU 
hold-up time. The controller resumes operation automatically when 
the input voltage is restored to normal.

If the input voltage to the 1746-P7 power supply falls into a range of 4 
to 9V for a period exceeding the CPU hold-up time, the controller 
turns OFF and will not turn back ON until the input voltage is 
increased to 11V dc.

SLC 500 Operation with 24V dc User Power Overcurrent Condition

Catalog Number SLC Operation Recovery Procedure

1746-P1 Series A (made in Japan) power supply shutdown, CPU fault Reload user program

1746-P1 Series A (made in Malaysia - 
current production)

24V dc user shutdown, CPU continues Correct overcurrent condition

1746-P2 Series A and B power supply shutdown, CPU fault Reload user program

1746-P2 Series C 24V dc user shutdown, CPU continues Correct overcurrent condition

1746-P4 Series A power supply shutdown, CPU fault Reload user program

1746-P5 Series A 24V dc user shutdown, CPU continues Correct overcurrent condition

1746-P6 Series A 24V dc user shutdown, CPU continues Correct overcurrent condition

ATTENTION

!
For 1746-P1 (made in Malaysia), 1746-P2 Series C, 
1746-P5 Series A, and 1746-P6 Series A power 
supply, to avoid unexpected operation due to 24V dc 
user power shutdown, monitor the 24V dc user 
output with a 24V dc input channel.
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Safety Considerations Safety considerations are an important element of proper system 
installation. Actively thinking about the safety of yourself and others, 
as well as the condition of your equipment, is of primary importance.

Disconnecting Main Power 

Locate the main power disconnect switch where operators and 
maintenance personnel have quick and easy access to it. Ideally, the 
disconnect switch is mounted on the outside of the enclosure, so that 
it can be accessed without opening the enclosure. In addition to 
disconnecting electrical power, de-energize all other sources of power 
(pneumatic and hydraulic) before working on a machine or process 
controlled by an SLC controller.

Safety Circuits

Circuits installed on the machine for safety reasons, like overtravel 
limit switches, stop push buttons, and interlocks, should always be 
hard-wired directly to the master control relay. These devices must be 
wired in series so that when any one device opens, the master control 
relay is de-energized thereby removing power to the machine. Never 
alter these circuits to defeat their function. Serious injury or machine 
damage could result.

Power Distribution

There are some points about power distribution that you should be 
aware of. First, the master control relay must be able to inhibit all 
machine motion by removing power to the machine I/O devices 
when the relay is de-energized.

Second, if you are using a DC power supply, interrupt the load side 
rather than the AC line power. This avoids the additional delay of 
power supply turn-on and turn-off. The DC power supply should be 
powered directly from the fused secondary of the transformer. Power 
to the DC input and output circuits is connected through a set of 
master control relay contacts.
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Periodic Tests of Master Control Relay Circuit

Any part can fail, including the switches in a master control relay 
circuit. The failure of one of these switches would most likely cause 
an open circuit, which would be a safe power-off failure. However, if 
one of these switches shorts out, it no longer provides any safety 
protection. These switches should be tested periodically to assure they 
will stop machine motion when needed.

Preventive Maintenance The printed circuit boards of the controller must be protected from 
dirt, oil, moisture and other airborne contaminants. To protect these 
boards, the controller must be installed in an enclosure suitable for 
the environment. The interior of the enclosure should be kept clean 
and the enclosure door should be kept closed whenever possible.

Regularly inspect your terminal connections for tightness. Loose 
connections may cause improper functioning of the controller or 
damage the components of the system.

The National Fire Protection Association (NFPA) provides 
recommendations for electrical equipment maintenance. Refer to 
article 70B of the NFPA for general requirements regarding safety 
related work practices.

ATTENTION

!
To ensure personal safety and to guard against 
damaging equipment, inspect connections with 
incoming power off.
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Chapter 4

Mounting Your SLC 500 Control System

This chapter provides mounting dimensions for:

• 4, 7, 10, and 13-slot chassis

• link coupler (AIC)

• Data Terminal Access Module (DTAM)

• DTAM Plus Operator Interface

• DTAM Micro Operator Interface

• AIC+ Advanced Interface Converter

• DNI DeviceNet Network Interface

• ENI EtherNet Network Interface

Mounting Modular 
Hardware Style Units

You can mount the modular hardware style units directly to the back 
panel of your enclosure using the mounting tabs and #10 or #12 
screws. The torque requirement is 3.4 N-m (30 in-lbs) maximum.

4-Slot Modular Chassis

(1) Dimensions for 1746-P1 power supply.

(2) Dimensions for 1746-P2, -P3, -P5, -P6, and -P7 power supplies.

(3) Dimensions for 1746-P4 power supply.

45
(1.77)

215
(8.46)

235
(9.25)

70
(2.76)

145
(5.71)

171
(6.73)

140
(5.51)(6.22) 171

(6.73) 140

158

11 Dia.
(0.433)

(5.51)

1.0
(0.04)5.5 Dia.

(0.217)

5.5 Dia
(0.217)

14
(0.55)

261
(10.28)

Front View

millimeters
(inches)

Left Side View

(1)(2)(3)
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7-Slot Modular Chassis

10-Slot Modular Chassis

(1) Dimensions for 1746-P1 power supply.

(2) Dimensions for 1746-P2, -P3, -P5, -P6, and -P7 power supplies.

(3) Dimensions for 1746-P4 power supply.

145
(5.71)

171
(6.73)

1.0
(0.04)

(5.51)
140

340
(13.39)

320
(12.60)

175
(6.89)

158
(6.22)

(6.73)
171

11 Dia.
(0.433)

.  Dia.
(0.217)

45
(1.77)

14
(0.55)

366
(14.41)

5.5 Dia
(0.217)

140
(5.51)

Front View millimeters (inches) Left Side View

(1)(2)(3)

145
(5.71)

1.0
(0.04)

158
(6.22)

140
(5.51)

140
(5.51)

140
(5.51)

455
(17.91)

435
(17.13)

55
(2.17)

11 Dia.
(0.433)

5.5 Dia.
(0.217)

171
(6.73)

14
(0.55)

481
(18.94)

5.5 Dia
(0.217)

140
(5.51)

Front View millimeters (inches) Left Side View

(1)(2)(3)
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13-Slot Modular Chassis

(1) Dimensions for 1746-P1 power supply.

(2) Dimensions for 1746-P2, -P3, -P5, -P6, and -P7 power supplies.

(3) Dimensions for 1746-P4 power supply.

145
(5.71)

171
(6.73) 140

(5.51)

1.0
(0.04)

158
(6.22)

140
(5.51)

140
(5.51)

560
(22.05)

540
(21.26)

55
(2.17)

11 Dia.
(0.433)

5.5 Dia.
(0.217)

171
(6.73)

105
(4.13)

(5.51)
140

14
(0.55)

586
(23.07)

5.5 Dia
(0.217)

Front View
millimeters 
(inches)

Left Side View

(1)(2)(3)
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Link Coupler (AIC)

159
(6.24)

137
(5.41)

14
(0.55)

38
(1.50)

R 2.74
(0.11)

5.5  Dia.
(0.216)

5.5
(0.22)

146
(5.75)

4.3
(0.17)

R

172
(6.75)

7.1
(0.28)

Front View Right Side View

millimeters 
(inches)
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Data Table Access Module (DTAM, DTAM Plus, and DTAM Micro)

C

D

B

A

Front View Right Side View

Data Table Access Module Dimensions in millimeters (inches)

A B C D

DTAM 152 (6.0) 140 (5.5) 69 (2.76) 127 (5.0)

DTAM Plus 215.9 (8.5) 165.1 (6.5) 45.7 (1.8) 193 (7.6)

DTAM Micro 137.2 (5.4 175.3 (6.9) 45.7 (1.8) 99.1 (3.9)
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AIC+ Advanced Interface Converter (1761-NET-AIC)
DeviceNet Interface (1761-NET-DNI)
Ethernet Interface (1761-NET-ENI)

52.07 mm
(2.05 in.)

27.7 mm
(1.09 in.)

118 mm
(4.64 in.)

107 mm
(4.20 in.)

71.4 mm
(2.81 in.)

6.6 mm
(0.26 in.)

Allow 15 mm (0.6 in.) 
clearance for DIN rail latch 
movement during installation 
and removal.
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Chapter 5

Identifying the Components of Your Processor

This chapter covers the following:

• SLC 5/01 hardware features

• SLC 5/02 hardware features

• SLC 5/03 hardware features

• SLC 5/04 hardware features

• SLC 5/05 hardware features

• keyswitch for the SLC 5/03, SLC 5/04, and SLC 5/05 processors

SLC 5/01 Processor 
Hardware Features

The SLC 5/01 processor provides:

• two choices of program memory size - 1K or 4K instructions

• control of up to 3840 input and output points

• powerful ladder logic programming instruction set

• subroutines

• a DH-485 communication channel (peer-to-peer communication 
response to message commands only)

• capacitor backup for the 1747-L511; battery backup for the 
1747-L514

• program using your programming software

• UL listed to US and Canadian Safety Standards, CE compliant, 
C-Tick marked

The figure on page 5-2 shows the hardware components of the 
SLC 5/01 processor (1747-L511 and 1747-L514).
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5-2        Identifying the Components of Your Processor

The table below provides a general explanation of the SLC 5/01 
processor LEDs.

PC RUN
CPU FAULT
FORCED I/O
BATTERY LOW

SLC 5/01 CPU
Memory 
Module and 
Socket

Left Side View Front View

DH-485 
Channel 1

Battery 
(provides back-up 
power for the 
CMOS RAM)

Serial Number and Catalog Number

Processor 
LED(1)

(1) See Chapter 10 for more information on LED status.

When It Is Indicates that

PC RUN 
(Color: red)

On (steady) The processor is in the Run mode.

Off The processor is in a mode other than Run.

CPU FAULT
(Color: red)

Flashing (at power up) The processor has not been configured.

Flashing (during 
operation)

The processor detects a major error either in 
the processor, chassis or memory.

On (steady) A fatal error is present (no communication).

Off There are no errors.

FORCED I/O 
(Color: red)

Flashing One or more input or output addresses have 
been forced to an On or Off state but the 
forces have not been enabled.

On (steady) The forces have been enabled.

Off No forces are present or enabled.

BATTERY LOW 
(Color: red)

On (steady) The battery voltage has fallen below a 
threshold level or the battery and the battery 
jumper are missing.

Off The battery is functional, or the battery 
jumper is present.
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SLC 5/02 Processor 
Hardware Features

The SLC 5/02 processor offers an enhanced instruction set, increased 
diagnostic capabilities, and expanded communication capabilities 
beyond the SLC 5/01 processors and fixed controllers. The SLC 5/02 
provides: 

• program memory size of 4K instructions

• control of up to 4096 input and output points

• PID - used to provide closed loop process control

• indexed addressing

• interrupt capability

• user fault routines

• ability to handle 32-bit signed math functions

• built-in DH-485 communication channel (initiation of 
peer-to-peer communication)

• battery-backed RAM

• communication LED; when on, the LED indicates that there is 
communication activity on the DH-485 network

• program using your programming software

• UL listed to US and Canadian Safety Standards, CE compliant, 
C-Tick marked
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The figure below shows some of the hardware components of the 
SLC 5/02 processor (1747-L524 Series B and Series C).

 

RUN
CPU FAULT
FORCED I/O
BATTERY LOW

COMM

SLC 5/02 CPU

Battery (provides 
back-up power for 
the CMOS RAM)

Serial Number and 
Catalog NumberMemory Module 

and Socket

1747-L524 Series B

DH-485 
Channel 1

Left Side View

Left Side View

1747-L524 Series C
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The table below provides a general explanation of each processor 
status LED (for both the SLC 5/02 Series B and C).

Processor 
LED(1)

(1) See Chapter 10 for more information on LED status.

When It Is Indicates that

RUN 
(Color: red)

On (steady) The processor is in the Run mode.

Off The processor is in a mode other than Run.

CPU FAULT
(Color: red)

Flashing (at 
power up)

The processor has not been configured.

Flashing (during 
operation)

The processor detects a major error either in the 
processor, expansion chassis or memory.

On (steady) A fatal error is present (no communication).

Off There are no errors.

FORCED I/O 
(Color: red)

Flashing One or more input or output addresses have been 
forced to an On or Off state but the forces have not 
been enabled.

On (steady) The forces have been enabled.

Off No forces are present or enabled.

BATTERY LOW
(Color: red)

On (steady) The battery voltage has fallen below a threshold level 
or the battery is missing or not connected.

Off The battery is functional.

COMM
(Color: red)

On (steady) The SLC 5/02 is connected to an active DH485 
network.

Off The SLC 5/02 is not receiving data.
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SLC 5/03 Processor 
Hardware Features

The SLC 5/03 processor offers the following:

• program memory size of 8K or 16K

• control of up to 4096 input and output points

• online programming (includes runtime editing)

• built-in DH-485 channel

• built-in RS-232 channel, supporting:

– DF1 Full-Duplex for point-to-point communication; remotely 
via a modem, or direct connection to programming or 
operator interface devices. (Use a 1747-CP3 cable for direct 
connection.)

– DF1 Radio Modem for Radio Modem (peer-to-peer) 
communication

– DF1 Half-Duplex Master/Slave for SCADA type 
(point-to-multipoint) communication

– DH-485 (Serves as a second DH-485 channel. Use a 
1761-NET-AIC with a 1747-CP3, 1761-CBL-AC00, or 
1761-CBL-AP00 cable to connect to the DH-485 network.)

– ASCII I/O for connection to other ASCII devices, such as bar 
code readers, serial printers, and weigh scales

• channel-to-channel passthru (DH-485 to DF1 Full-Duplex, DF1 
Half-Duplex Master, DF1 Radio Modem, or DH-485)

• remote I/O passthru

• DeviceNet passthru

• built-in real-time clock/calendar

• 2 ms Selectable Timed Interrupt (STI)

• 0.50 ms Discrete Input Interrupt (DII)

• advanced math features - trigonometric, PID, exponential, 
floating-point, and the compute instruction

• indirect addressing

• logical ASCII addressing in PLC-5 type messages

• flash PROM provides firmware upgrades without physically
changing EPROMS

• optional flash EPROM memory module available

• keyswitch - RUN, REMote, PROGram (clear faults)

• battery-backed RAM

• additional instructions such as swap and scale with parameters 
(SLC 5/03 OS302 processor or higher)

• multi-point list (SLC 5/03 OS302 processor or higher)

• UL listed to US and Canadian Safety Standards, CE compliant, 
C-Tick marked
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The figure below shows some of the hardware components of the 
SLC 5/03 processors (1747-L531 and 1747-L532).

SLC 5/03 CPU
RUN

FLT
BATT

FORCE
DH485
RS232

RUN REM PROG

Memory 
Module

Left Side View Front View

DH-485, DF1, 
or ASCII 
Channel 0

Battery 
(provides 
back-up power 
for the CMOS 
RAM)

Serial Number and 
Catalog Number

DH-485 
Channel 1

Keyswitch

Operating System Download Protection Jumper 
– do not move unless updating processor 
Operating System firmware.
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The table below provides a general explanation of each processor 
status LED on the SLC 5/03 processor.

Processor 
LED(1)(2)

When It Is Indicates that

RUN 
(Color: green)

On (steady) The processor is in the Run mode.

Flashing (during operation) The processor is transferring a program from RAM to the memory module.

Off The processor is in a mode other than Run.

FLT
(Color: red)

Flashing (at power up) The processor has not been configured.

Flashing (during operation) The processor detects a major error either in the processor, chassis or memory.

On (steady) A fatal error is present (no communications).

Off There are no errors.

BATT
(Color: red)

On (steady) The battery voltage has fallen below a threshold level, or the battery is missing or not 
connected.

Off The battery is functional.

FORCE
(Color: amber)

Flashing One or more input or output addresses have been forced to an On or Off state but the 
forces have not been enabled.

On (steady) The forces have been enabled.

Off No forces are present or enabled.

DH-485
(Color: green)

On (steady) The Communications Active Bit (S:1/7) is set in the System Status file and the processor 
is actively communicating on the DH-485 network.

Flashing The processor is trying to establish communications, but there are no other active nodes 
on the DH-485 network.

Off A fatal error is present (no communications).

RS-232
(Color: green)

On (flashing)
DF1/ASCII Mode

The SLC 5/03 is transmitting on the network.

Off
DF1/ASCII Mode

The SLC 5/03 processor is not transmitting on the network.

On (steady)
DH-485 Mode

The Communications Active Bit (S:33/4) is set in the System Status file and the processor 
is actively communicating on the DH-485 network.

Flashing
DH-485 Mode

The processor is trying to establish communications, but there are no other active nodes 
on the DH-485 network.

Off
DH-485 Mode

A fatal error is present (no communications).

(1) If the LEDs on the SLC 5/03 turn on in a predefined sequence, the SLC 5/03 is in the process of downloading a new operating system.

(2) See Chapter 10 for more information on LED status.
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SLC 5/04 Processor 
Hardware Features

The SLC 5/04 processors offer the following:

• program memory sizes of 16K, 32K, or 64K

• high-speed performance - 0.90 ms/K typical

• control of up to 4096 input and output points

• online programming (includes runtime editing)

• built-in DH+ channel, supporting:

– high-speed communication (57.6K, 115.2K, and 230.4K baud)

– messaging capabilities with SLC 500, PLC®-2, PLC®-5, and 
ControlLogix processors

• built-in RS-232 channel, supporting:

– DF1 Full-Duplex for point-to-point communication; remotely 
via a modem, or direct connection to programming or 
operator interface devices. (Use a 1747-CP3, 1761-CBL-AC00, 
or 1761-CBL-AC00 cable for direct connection.)

– DF1 Radio Modem for Radio Modem (peer-to-peer) 
communication

– DF1 Half-Duplex Master/Slave for SCADA type 
(point-to-multipoint) communication

– DH-485 (Use a 1761-NET-AIC with a 1747-CP3 cable to 
connect to the DH-485 network.)

– ASCII I/O for connection to other ASCII devices, such as bar 
code readers, serial printers, and weigh scales

• channel-to-channel passthru (DH+ to DF1 Full-Duplex, DF1 
Half-Duplex Master, DF1 Radio Modem, or DH-485)

• remote I/O passthru

• DeviceNet passthru

• built-in real-time clock/calendar

• 1 ms Selectable Timed Interrupt (STI)

• 0.50 ms Discrete Input Interrupt (DII)

• advanced math features - trigonometric, PID, exponential, 
floating point, and the compute instruction

• indirect addressing

• logical ASCII addressing in PLC-5 type messages

• flash PROM provides firmware upgrades without physically
changing EPROMS

• optional flash EPROM memory module available

• keyswitch - RUN, REMote, PROGram (clear faults)

• battery-backed RAM

• additional instructions such as swap and scale with parameters 

• multi-point list

• UL listed to US and Canadian Safety Standards, CE compliant, 
C-Tick marked
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This figure below shows some of the hardware components of the 
SLC 5/04 processors (1747-L541, 1747-L542, or 1747-L543).

The table below provides a general explanation of each processor 
status LED on the SLC 5/04 processors.

FORCE
DH+
RS232

RUN
FLT

BATT

RUN REM PROG

SLC 5/04 CPU

Memory 
Module

Left Side View Front View

DH-485, DF1, 
or ASCII 
Channel 0

Battery 
(provides 
back-up 
power for the 
CMOS RAM)

Serial Number and 
Catalog Number

DH+ 
Channel 1

Keyswitch

Operating System Download Protection Jumper 
– do not move unless updating processor 
Operating System firmware.

Processor 
LED(1)(2)

When It Is Indicates that

RUN 
(Color: green)

On (steady) The processor is in the Run mode.

Flashing (during 
operation)

The processor is transferring a program from 
RAM to the memory module.

Off The processor is in a mode other than Run.

FLT
(Color: red)

Flashing (at power up) The processor has not been configured.

Flashing (during 
operation)

The processor detects a major error either in 
the processor, chassis, or memory.

On (steady) A fatal error is present (no communications).

Off There are no errors.

BATT
(Color: red)

On (steady) The battery voltage has fallen below a 
threshold level, or the battery is missing or 
not connected.

Off The battery is functional.
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FORCE
(Color: amber)

Flashing One or more input or output addresses have 
been forced to an On or Off state but the 
forces have not been enabled.

On (steady) The forces have been enabled.

Off No forces are present or enabled.

DH+
(Color: green or 
red)

On (steady) The Communications Active Bit (S:1/7) is set 
in the System Status file and the processor is 
actively communicating on the DH+ network.

Flashing Green The processor is trying to establish 
communications, but there are no other active 
nodes on the DH+ network.

Flashing Red There are duplicate nodes on the link with the 
same node address.

RS-232
(Color: green)

On (steady)
DF1/ASCII Mode

The SLC 5/04 processor is transmitting on the 
network.

Off
DF1/ASCII Mode

The SLC 5/04 processor is not transmitting on 
the network.

On (steady)
DH-485 Mode

The Communications Active Bit (S:33/4) is set 
in the System Status file and the processor is 
actively communicating on the DH-485 
network.

Flashing
DH-485 Mode

The processor is trying to establish 
communications, but there are no other active 
nodes on the DH-485 network.

Off
DH-485 Mode

A fatal error is present (no communications).

(1) If the LEDs on the SLC 5/04 turn on in a predefined sequence, the SLC 5/04 is in the process of downloading a 
new operating system.

(2) See Chapter 10 for more information on LED status.

Processor 
LED(1)(2)

When It Is Indicates that
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SLC 5/05 Processor 
Hardware Features

The SLC 5/05 processors offer the following:

• program memory sizes of 16K, 32K, or 64K

• high-speed performance - 0.90 ms/K typical

• control of up to 4096 input and output points

• online programming (includes runtime editing)

• built-in 10Base-T Ethernet channel, supporting:

– high-speed computer communication using TCP/IP

– messaging capabilities with SLC 5/05, PLC-5, and 
ControlLogix processors on Ethernet

– SNMP for standard Ethernet network management

– BOOTP for optional dynamic IP address assignment

• built-in RS-232 channel, supporting:

– DF1 Full-Duplex for point-to-point communication; remotely 
via a modem, or direct connection to programming or 
operator interface devices. (Use a 1747-CP3, 1761-CBL-AC00, 
or 1761-CBL-AP00 cable for direct connection.)

– DF1 Radio Modem for Radio Modem (peer-to-peer) 
communication

– DF1 Half-Duplex Master/Slave for SCADA type 
(point-to-multipoint) communication

– DH-485 (Use a 1761-NET-AIC with a 1747-CP3 cable to 
connect to the DH-485 network.)

– ASCII I/O for connection to other ASCII devices, such as bar 
code readers, serial printers, and weigh scales

• Channel-to-channel passthru (Ethernet to DF1 Full-Duplex, DF1 
Half-Duplex Master, DF1 Radio Modem, or DH-485)

• remote I/O and DeviceNet passthru

• built-in real-time clock/calendar

• 1 ms Selectable Timed Interrupt (STI)

• 0.50 ms Discrete Input Interrupt (DII)

• advanced math features - trigonometric, PID, exponential, 
floating point, and the compute instruction

• indirect addressing

• logical ASCII addressing in PLC-5 type messages

• flash PROM provides firmware upgrades without physically
changing EPROMS through the Ethernet port

• optional flash EPROM memory module available

• keyswitch - RUN, REMote, PROGram (clear faults)

• battery-backed RAM

• additional instructions such as swap and scale with parameters

• multi-point list

• UL listed to US and Canadian Safety Standards, CE compliant, 
C-Tick marked
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The figure below shows some of the hardware components of the 
SLC 5/05 processors (1747-L551, 1747-L552, and 1747-L553).

The table below provides a general explanation of the processor 
status LEDs.

xx:xx:xx __
__

__
_ 

. _
__

__
__

 . 
__

__
__

_ 
. _

__
__

__

FORCE
ENET
RS232

RUN
FLT

BATT

RUN REM PROG

SLC 5/05 CPU

Memory 
Module

Left Side View Front View

Channel 0 
RS 232 
(DH-485, 
DF1, or 
ASCII)

Battery 
(provides 
back-up 
power for the 
CMOS RAM)

Serial Number and 
Catalog Number

Channel 1 
Ethernet 
(10Base-T)

Keyswitch

Write-on area 
for IP Address

Ethernet
Hardware 
Address

Operating System Download Protection Jumper 
– do not move unless updating processor 
Operating System firmware.

Processor 
LED

When It Is Indicates that

RUN 
(Color: green)

On (steady) The processor is in the Run mode.

Flashing (during 
operation)

The processor is transferring a program from 
RAM to the memory module.

Off The processor is in a mode other than Run.

FLT
(Color: red)

Flashing (at power up) The processor has not been configured.

Flashing (during 
operation)

The processor detects a major error either in the 
processor, chassis, or memory.

On (steady) A fatal error is present (no communications).

Off There are no errors.

BATT
(Color: red)

On (steady) The battery voltage has fallen below a 
threshold level, or the battery is missing or not 
connected.

Off The battery is functional.
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FORCE
(Color: amber)

Flashing One or more input or output addresses have 
been forced to an On or Off state but the forces 
have not been enabled.

On (steady) The forces have been enabled.

Off No forces are present or enabled.

ENET
Channel 1
(Color: 
 green or red)

Solid Green The Ethernet port is functioning properly and is 
connected to an active Ethernet network.

Flashing Green The Ethernet port is functioning properly, 
connected to an active Ethernet network, and is 
transmitting packets.

Flashing Red A hardware or software fault has occurred and 
is being reported via a code. Contact 
Allen-Bradley Global Technical Services for 
assistance.

Off No Ethernet connection or processor halted.

RS-232
Channel 0
(Color: green)

On (steady)
DF1/ASCII Mode

The SLC 5/05 processor is transmitting on the 
network.

Off
DF1/ASCII Mode

The SLC 5/05 processor is not transmitting on 
the network.

On (steady)
DH-485 Mode

The Channel 0 Communications Active Bit 
(S:33/4) is set in the System Status file and the 
processor is actively communicating on the 
network.

Flashing
DH-485 Mode

The processor is trying to establish 
communications, but there are no other active 
nodes on the DH-485 network.

Off
DH-485 Mode

A fatal error is present (no communications).

Processor 
LED

When It Is Indicates that
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Keyswitch for the 
SLC 5/03, SLC 5/04, and SLC 
5/05 Processors

The SLC 5/03, SLC 5/04, and SLC 5/05 processors include a 3-position 
keyswitch on the front panel that lets you select one of three modes 
of operation: RUN, PROGram, and REMote. You can remove the key 
in each of the three positions.

RUN Position

This position places the processor in the Run mode. The processor 
scans/executes the ladder program, monitors input devices, energizes 
output devices, and acts on enabled I/O forces. You can only change 
the processor mode by changing the keyswitch position. You cannot 
perform online program editing.

To change the processor mode to Run, toggle the keyswitch from 
PROG or REM to RUN. When the keyswitch is left in the RUN 
position, you cannot use a programmer/operator interface device to 
change the processor mode.

PROG Position

This position places the processor in the Program mode. The 
processor does not scan/execute the ladder program, and the 
controller outputs are de-energized. You can perform online program 
editing. You can only change the processor mode by changing the 
keyswitch position. 

To change the processor mode to Program, toggle the keyswitch from 
REM or RUN to PROG. When the keyswitch is left in the PROG 
position, you cannot use a programmer/operator interface device to 
change the processor mode.

ATTENTION

!
Depending on the size of your user program, the 
processor can take up to 2.5 seconds to change 
modes when you change the position of the 
keyswitch from RUN to PROG or to REM. Do not use 
the keyswitch in place of a hardwired master control 
relay or an emergency-stop switch.

IMPORTANT The SLC 5/01 and SLC 5/02 processors do not have a 
keyswitch. Therefore, all modes must be changed via 
the communication channels.
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REM Position

This position places the processor in the Remote mode: either the 
REMote Run, REMote Program, or REMote Test mode. You can change 
the processor mode by changing the keyswitch position or by 
changing the mode from a programmer/operator interface device. You 
can perform online program editing in this position.

To change the processor mode to REM, toggle the keyswitch from 
RUN or PROG to REM. When the keyswitch is in the REM position, you 
can use a programmer/operator interface device to change the 
processor mode. 
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Chapter 6

Installing Your Hardware Components

This chapter shows you how to install the following hardware 
components:

• your chassis

• your processor

• modules

• your memory module

• your power supply

• your chassis interconnect cable

Compliance to European 
Union Directives

This product is approved for installation within the European Union 
and EEA regions. It has been designed and tested to meet the 
following directives.

EMC Directive

The analog modules are tested to meet Council Directive 89/336/EEC 
Electromagnetic Compatibility (EMC) and the following standards, in 
whole or in part, documented in a technical construction file:

• EN 50081-2
EMC – Generic Emission Standard, Part 2 - Industrial 
Environment

• EN 50082-2
EMC – Generic Immunity Standard, Part 2 - Industrial 
Environment

This product is intended for use in an industrial environment.
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Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low 
Voltage, by applying the safety requirements of EN 61131-2 
Programmable Controllers, Part 2 – Equipment Requirements and 
Tests.

For specific information required by EN61131-2, see the appropriate 
sections in this publication, as well as the following Allen-Bradley 
publications:

• Industrial Automation, Wiring and Grounding Guidelines for 
Noise Immunity, publication 1770-4.1

• Automation Systems Catalog, publication B113

Installing Your Chassis The power supply support panel (left end panel) has screws as 
indicated in the following illustration. The center and right end panels 
are held in position by a molded latch and do not require screws.

screw

screw
latch

latch

latch

latch
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To install your chassis:

1. Drill holes in the back panel of the enclosure for chassis 
mounting tabs.

2. Install the hardware for the top mounting tabs.

ATTENTION

!
Be careful of metal chips when drilling mounting 
holes for the SLC chassis. Do not drill holes 
above an SLC chassis if a processor and I/O 
modules are installed.

TIP Scrape paint off the back panel for an electrical 
connection between the chassis and back panel.

M4 or M5 (#10 or #12) phillips screw 
and star washer (or SEM screw)
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3. Slide the chassis over the installed hardware and tighten the 
screws.

4. Leaving far-left and far-right tabs open for grounding, install the 
remaining tab hardware (for a four-slot chassis, leave both tabs 
open).

ATTENTION

!
If the chassis mounting tabs do not lay flat before 
the screws are tightened, use additional washers 
as shims so the chassis will not warp when 
tightening the screws. Warping the chassis could 
damage the backplane and cause poor 
connections.
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Installing Your Processor The processor always occupies the first slot of the first chassis. You 
can only install one processor per system.

ATTENTION

!
Never install, remove, or wire any module while 
power is applied. Also, do not expose processor 
modules to surfaces or other areas that may typically 
hold an electrostatic charge.

Electrostatic discharge can damage integrated circuits 
or semiconductors if you touch backplane connector 
pins. Follow these guidelines when you handle the 
power supplies.

• Touch a grounded object to discharge static 
potential.

• Do not touch the backplane connector or 
connector pins.

• Do not touch circuit components inside the 
power supply.

• If available, use a static-safe work station.

• When not in use, keep the power supplies in 
their static-shield packaging.

IMPORTANT If the equipment is not installed and used as 
described in this manual, the protection provided by 
the equipment may be impaired.

IMPORTANT If your processor has a battery — the battery is an 
option for the SLC 5/01 (1747-L511) processor — 
make sure it is connected before installing your 
processor into the chassis. This provides memory 
backup for your processor should the controller 
power supply fail.
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Installing Modules Follow the steps below to install your modules.

1. Align the circuit board of the module with the card guide in the 
chassis.

2. Gently slide the module in until both top and bottom retainer 
clips are secured.

3. Install a wire tie to secure your wiring and keep it neat. (If you 
feed the tie into one hole, it will be routed back out through the 
other.)

4. Cover any unused slots with card slot fillers (Catalog Number 
1746-N2) to keep the chassis free from debris and dust.

5. To remove the module, press the retaining clips at the top and 
bottom of the module and slide the module out.

Retainer Clip

Retainer Clip

Side View
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Installing Your Memory 
Module

Always turn off power to the controller before removing the processor 
or inserting or removing the memory module. This guards against 
possible damage to the module and also undesired processor faults. 
Memory modules are mounted in carriers or have connectors that are 
“keyed” to guard against improper installation.

1. If the processor module is installed in the chassis, remove the 
module by pressing the retainer clips at both the top and bottom 
of the module and sliding it out. 

2. Locate the socket (or connector if you have an SLC 5/03, 
SLC 5/04, or SLC 5/05) on the processor board. Then place the 
memory module into the socket or onto the connector and press 
firmly in place.

ATTENTION

!
To avoid potential damage to the memory modules, 
handle them by the ends of the carrier or edges of 
the plastic housing. Skin oil and dirt can corrode 
metallic surfaces, inhibiting electrical contact. Also, 
do not expose memory modules to surfaces or areas 
that may typically hold an electrostatic charge. 
Electrostatic charges can alter or destroy memory.

 

Side View of SLC Processor
1747-L511, -L514, and -L524 Series B

Memory 
Module 
Socket

Jumper J1 
(Note: Jumper J1 
not on 1747-L511.)

Side View of SLC Processor
1747-L524 Series C

Side View of SLC Processor
1747-L531, -L532, -L541, -L542, -L543, 
-L551, -L552, and -L553

Memory 
Module 
Socket

Memory 
Module 
Connector

Jumper J1 
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3. Place jumper J1 as shown below.

4. Install the processor module into the chassis.

5. Restore power to the controller.

Removing the Memory Module

To remove a memory module, use the following procedure:

1. Remove power and pull out the processor.

2. Grasp the carrier tabs (or connector for the SLC 5/03, SLC 5/04, 
and SLC 5/05) with your thumb and index fingers, then gently 
but firmly lift upwards on either end of the memory module 
carrier.

3. When the end is partially raised, begin lifting the other end in 
the same manner. Repeat this until the memory module has 
been completely removed from the socket.

Installing Your Power 
Supply

If you have multiple chassis configurations, install the chassis 
interconnect cable before installing the power supply. 

(See page 6-12.) Also, the power supply terminals accept two 2 mm2 
(#14 AWG) wires and are marked as shown in the figure on page 6-10.

Processor Type 1747-M1, -M2, -M3 1747-M4 Invalid Settings

1747-L514, -L524
Series B and Series C 

1747-L511, -L531, -L532, 
-L541, -L542, -L543, 
-L551, -L552, and -L553

No Jumper J1 No Jumper J1 No Jumper J1
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To install the power supply, do the following:

1. Align the circuit board with the card guide on the left side of the 
chassis. Slide the power supply in until it is flush with the 
chassis.

2. Fasten the power supply to the chassis with the two Phillips 
head screws.

3. Place the jumper to match the input voltage. (This does not 
apply to 1746-P3, -P5, -P6, or -P7, which do not have a jumper.)

1.2 Nm (11 in-lbs.) 
max. torque

ATTENTION

!
Make jumper selection before applying power. 
Hazardous voltage is present on exposed pins 
when power is applied.
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ATTENTION

!
If you connect or disconnect the wiring to the 
terminal blocks or if you insert or remove the 
power supply while the power is on, an 
electrical arc can occur. This could cause an 
explosion in hazardous location installations. Be 
sure that power is removed or the area is 
nonhazardous. Failure to remove power could 
cause injury to personnel and/or equipment.

POWER POWER

POWERPOWER

PWR OUT +24V dc
PWR OUT COM

120/240V ac

V ac NEUT

Chassis Ground

Not Used
Not Used

+24V dc

V dc NEUT

Chassis Ground

PWR OUT +24V dc
PWR OUT COM

+125V dc

V dc NEUT

Chassis Ground

PWR OUT +24V dc

PWR OUT COM

L1: 85 to 132
/170 to 250V ac

L2: NEUT

Chassis Ground

85 to 132V ac

Jumper

170 to 250V ac

User
Power

User

User

Fuse

Jumper 
Selection

100/120 Volts

200/240 Volts

Fuse

Jumper 
Selection

85 to 132V ac

170 to 250V ac

1746-P1 and P2 1746-P3

1746-P4 1746-P5, -P6, and -P7

User
Power

User
Power

1746-P5

1746-P6

1746-P7

PWR OUT +24V dc
PWR OUT COM

+48V dc

V dc NEUT

Chassis Ground

Not Used
Not Used

+12/24V dc

V dc NEUT

Chassis Ground
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4. Connect the ground screw of the power supply to the nearest 
ground or ground bus. Use a #14 AWG 75 Deg. Copper wire 
(Category 1 per publication 1770-4.1, Industrial Automation 
Wiring and Grounding Guidelines) and keep the leads as short 
as possible. The 1746-P4 is shown below.

5. Remove the warning label from the top of the power supply.

6. Connect line power to the power supply.

IMPORTANT Terminal screws on the 1746-P1, -P2, -P3, -P5, -P6, 
and -P7 should be tightened with a maximum torque 
of 1 Nm (8.8 in.-lbs.).

Terminal screws on the 1746-P4 should be tightened 
with a max torque of 0.8 Nm (7 in.-lbs).

ATTENTION

!
If you have a 1746-P3, see page 3-10 for special 
grounding considerations.

ATTENTION

!
Your SLC 500 power supply can be damaged by 
voltage surges when switching inductive loads such 
as motors, motor starters, solenoids, and relays. To 
avoid damage to your SLC 500 power supply in these 
applications, use an isolation transformer to isolate 
the power supply from harmful voltage surges.

CHASSIS GROUND

Nearest Ground Bus

Tighten terminal 
screws to 0.8 Nm (7 
in-lbs.)
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For the 1746-P1, -P2,-P4, -P5 and -P6 power supplies, use PWR OUT 
+24V dc and PWR OUT COM terminals to power 24V dc sensors and 
loads. The terminals on the 1746-P1, 1746-P2, 1746-P5 and 1746-P6 
provide an isolated, nonfused 200 mA, 24V dc power supply. The 
terminals on the 1746-P4 provide an isolated, nonfused 1A, 24V dc 
power supply. (The 1746-P3 and -P7 power supplies do not provide 
for an external power source.)

Installing Your Chassis 
Interconnect Cable

Three cables are available to link modular hardware chassis. Catalog 
Number 1746-C7 cable is 152.4 mm (6 in.) in length and is used when 
connecting chassis side-by-side. Catalog Number 1746-C9 is 
914.4 mm (36 in.) in length and 1746-C16 is 1.27M (50 in.) in length 
and are used to link one chassis below the other.

.

IMPORTANT 1746-C9 and 1746-C16 cables have a rigid, 
unbendable shrink wrap applied at the end of each 
connector, which provides strain relief. When using 
these cables, provide at least 101.6 mm (4 in.) of 
clearance at the side of the chassis to allow for 
proper bend radius of the cable.

ATTENTION

!
Do not use any cables other than those provided. 
Longer cables could affect the integrity of data 
communications between the chassis, possibly 
causing unsafe operation. Also, make sure the cable 
is properly secured to protect against the effects of 
shock and vibration.
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In multiple chassis configurations, install the chassis interconnect 
cable before installing the power supply.

The cables are “keyed” for proper installation. The end of the cable 
that plugs into the right socket in the chassis has the “key” on the top 
of the connector. The opposite end of the cable has the “key” on the 
inside of the connector for insertion into the expansion chassis.

To remove the cable, move the tabs on the socket outward and the 
connector pops out.

ATTENTION

!
The expansion cable must always exit the right end 
of the chassis with the processor and connect to the 
left end of the next I/O chassis.

SLC chassis where 
processor will be installed
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Chapter 7

Wiring Your I/O Modules

This chapter describes how to wire your I/O modules. It covers the 
following:

• defining sinking and sourcing

• preparing your wiring layout

• features of an I/O module

• recommendations for wiring I/O devices

• wiring your I/O modules

• octal label kit installation

• using removable terminal blocks

Defining Sinking and 
Sourcing

Sinking and sourcing are terms used to describe a current signal flow 
relationship between field input and output devices in a control 
system and their power supply.

• Field devices connected to the positive side (+V) of the field 
power supply are sourcing field devices.

• Field devices connected to the negative side (DC Common) of 
the field power supply are called sinking field devices.

To maintain electrical compatibility between field devices and the 
programmable controller system, this definition is extended to the 
input/output circuits on the discrete I/O modules.

• Sourcing I/O circuits supply (source) current to sinking field 
devices.

• Sinking I/O circuits receive (sink) current from sourcing field 
devices.

Europe: DC sinking input and sourcing output module circuits are the 
commonly used options.
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Contact Output Circuits — AC or DC

Relays can be used for either AC or DC output circuits and 
accommodate either sinking or sourcing field devices. These 
capabilities are a result of the output switch being a mechanical 
contact closure, not sensitive to current flow direction and capable of 
accommodating a broad range of voltages.

This high degree of application flexibility makes contact output 
modules very popular and useful in control environments with a 
broad mix of electrical I/O circuit requirements.

Solid-State DC I/O Circuits

The design of DC field devices typically requires that they be used in 
a specific sinking or sourcing circuit depending on the internal 
circuitry of the device. DC input and output field circuits are 
commonly used with field devices that have some form of internal 
solid state circuitry that need a DC signal voltage to function.

Sourcing Device with Sinking Input Module Circuit

The field device is on the positive side of the power supply between 
the supply and the input terminal. When the field device is activated, 
it sources current to the input circuit.

+

_

IField Device

DC Power 
Supply

DC Com

Input

DC
Input 
Circuit
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Sinking Device with Sourcing Input Module Circuit

The field device is on the negative side of the power supply between 
the supply and the input terminal. When the field device is activated, 
it sinks current from the input circuit.

Sinking Device with Sourcing Output Module Circuit

The field device is on the negative side of the power supply between 
the supply and the output terminal. When the output is activated, it 
sources current to the field device.

Sourcing Device with Sinking Output Module Circuit

The field device is on the positive side of the power supply between 
the supply and the output terminal. When the output is activated, it 
sinks current from the field device.

+

_

IField Device

DC Power 
Supply

VDC

Input
DC
Input 
Circuit

+

_

I
Field Device

DC Power Supply

DC Com

Out
DC
Output 
Circuit

VDC

+

_

I
Field Device

DC Power Supply

DC Com

Out
DC
Output 
Circuit

VDC
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Preparing Your Wiring 
Layout

Careful wire routing within the enclosure helps to cut down electrical 
noise between I/O lines. Follow these rules for routing your wires:

• Route incoming power to the controller by a separate path from 
wiring to I/O devices. Where paths must cross, their intersection 
should be perpendicular.

• If wiring ducts are used, allow for at least two inches between 
I/O wiring ducts and the controller. If the terminal strips are 
used for I/O wiring, allow for at least two inches between the 
terminal strips and the controller.

• Limit the cable length for the TTL input module to 15.24 m 
(50 ft.) per point and 3.05 m (10 ft.) per point for the TTL output 
module. Use low power DC I/O wiring even though it is less 
tolerant to electrical noise.

• Segregate I/O wiring by signal type. Bundle wiring with similar 
electrical characteristics together.

Wires with different signal characteristics should be routed into the 
enclosure by separate paths. Refer to Allen-Bradley Programmable 
Controller Grounding and Wiring Guidelines, Publication Number 
1770-4.1.

IMPORTANT Do not run signal or communications wiring 
and power wiring in the same conduit.

ATTENTION

!
Handle the TTL module by its ends, not 
metallic surfaces. Electrostatic discharges can 
damage the module. Do not expose the TTL 
module to electrostatic charges.

ATTENTION

!
If the controller is being installed within a potentially 
hazardous environment (that is, Class I, Division 2), 
all wiring must comply with the requirements stated 
in the National Electrical Code 501-4 (b).
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Recommendations for 
Wiring I/O Devices

The following are general recommendations for wiring I/O devices.

• Use acceptable wire gauge — The I/O wiring terminals are 
designed to accept two wires per terminal (maximum) of the 
following size wire:

– Europe: 2 mm2 cross section or smaller

– United States: 14 AWG or smaller stranded wires

• See diagram on page 7-6 for maximum torque values for wiring 
terminal screws and terminal block screws.

• Label wires - Label wiring to I/O devices, power sources, and 
ground. Use tape, shrink-tubing, or other dependable means for 
labeling purposes. In addition to labeling, use colored insulation 
to identify wiring based on signal characteristics. For example, 
you may use blue for DC I/O wiring and red for AC I/O wiring.

• Secure wires - Route the wires down and away from the 
module, securing them with the cable tie.

• Bundle wires - Bundle wiring for each similar I/O device 
together. If you use ducts, allow at least 5 cm (2 in.) between the 
ducts and the controller so there is sufficient room to wire the 
devices.

• Identify terminals - Terminal cover plates have a write-on area 
for each terminal. Use this area to identify your I/O devices. 
Label the removable terminal block if you have not already.

ATTENTION

!
Before you install and wire I/O devices, disconnect 
power from the controller and any other source to 
the I/O devices.

ATTENTION

!
Calculate the maximum possible current in each 
power and common wire. Observe all local electrical 
codes dictating the maximum current allowable for 
each wire size. Current above the maximum ratings 
may cause wiring to overheat, which can cause 
damage.

Capacitors on input modules have a stored charge 
that can cause a non-lethal shock. Avoid mounting 
the controller in a position where installation or 
service personnel would be in danger from startle 
reaction.
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Features of an I/O Module Below is an example of a combination I/O module.

Wiring Your I/O Module Terminals on the modules have self-lifting pressure plates that accept 

two 2 mm2 (14 AWG) wires. Series B 12-point and 16-point and 
analog modules are equipped with removable terminal blocks for 
ease of wiring. The plug for the removable terminals is also color 
coded: red (AC), blue (DC), orange (relay), or green (specialty).

LED indicators on the front of each module display the status of each 
I/O point. The LED indicators illuminate when the proper signal to an 
input terminal is applied or when the processor commands an output 
to be energized.

1

2
3

4

5

0

1

2
3

4

5

0

OUTPUT INPUT
I/O Status 
Indicators

Terminal Block Screw
maximum torque: 0.6 Nm (5.3 in-lbs)

Hinged Wiring Terminal 
Door with Label

Color Band

Input and Output Terminals 
Connected to Terminal Block

Terminal Block (may be color-coded 
and removable on some modules)

Terminal Wiring

• 2 wires per terminal maximum

• #14 AWG (2mm2) maximum

• maximum torque: 0.9 Nm (8 in-lbs)

Tie Wire

Wires Leading to Input and Output Devices

Terminal Block Screw
maximum torque: 0.6 Nm (5.3 in-lbs)
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To locate the I/O module wiring diagrams, contact your Rockwell 
Automation sales office for the latest product data entitled Discrete 
Input and Output Modules, Publication Number 1746-2.35. Or, locate 
the installation instruction sheet that was sent with your I/O module. 
It also includes I/O wiring diagrams.

1. Install a tie wire to secure your wiring and keep it neat. (If you 
feed the tie into one hole, it is routed back out through the 
other.)

2. Cover any unused slots with card slot fillers (Catalog Number 
1746-N2) to keep the chassis free from debris and dust.

Octal Label Kit Installation The octal label kit consists of an octal filter label and a door label. Use 
these octal labels to replace the decimal labels that are attached to the 
I/O modules. The kits can be obtained through your Allen-Bradley 
distributor. Please refer to p.7-8 of this manual for a listing of octal 
label kit catalog numbers. (The octal label kit is applicable when using 
1746 I/O with Allen-Bradley PLC-5 processors via a 1747-ASB Remote 
I/O Adapter.)

Applying the Octal Filter Label

1. Remove the octal filter label from its paper carrier.

2. Align the octal filter label numbers horizontally to the module 
color bar and over the decimal filter numbers, as shown in the 
illustration below.

3. Apply the octal label to the filter.

4. Press firmly to ensure proper adhesion of the label.

Applying the Octal Door Label

1. Remove the octal door label from its paper carrier.

2. Align it over the decimal door label on the inside of the door.

3. Press firmly to ensure proper adhesion of the label.
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Octal Kit and I/O Module Information

Module Color Bar Decimal Filter Label Octal Filter Label

Octal Door Label

Decimal Door Label

I/O Module
Catalog Number

Octal Kit 
Catalog Number

I/O Module
Catalog Number

Octal Kit 
Catalog Number

1746-IA16 1746-RL40 1746-OV16 1746-RL53

1746-IB16 1746-RL41 1746-OW16 1746-RL54

1746-IG16 1746-RL42 1746-OBP16 1746-RL55

1746-IM16 1746-RL43 1746-OVP16 1746-RL56

1746-IN16 1746-RL44 1746-OAP12 1746-RL57

1746-IV16 1746-RL45 1746-IC16 1746-RL58

1746-ITB16 1746-RL46 1746-IH16 1746-RL59

1746-ITV16 1746-RL47 1746-IB32 1746-RL60

1746-OA16 1746-RL50 1746-IV32 1746-RL61

1746-OB16 1746-RL51 1746-OB32 and 
-OB32E

1746-RL70

1746-OG16 1746-RL52 1746-OV32 1746-RL71

1746-OB16E 1746-RL72
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Using the Removable 
Terminal Block (RTB)

The Removable Terminal Block (RTB) is provided on all 12-point and 
16-point discrete I/O modules and analog modules. They allow for 
faster and more convenient wiring of the I/O modules. The modules 
and the RTB are color-coded as follows:

Replacement terminal blocks are available if they are lost or damaged. 
See the replacement part list in Chapter 11.

Removing the RTB

Below are guidelines for removing the I/O Removable Terminal 
Block.

1. If the I/O module is already installed in the chassis, remove 
power to the SLC chassis.

2. Unscrew the upper right and lower left terminal block release 
screws.

3. Grasp the RTB with your thumb and forefinger and pull straight 
out.

4. Label the RTB with appropriate slot, chassis, and module 
identification.

Color Type of I/O Removable Terminal Block

Red AC inputs/outputs

Blue DC inputs/outputs

Orange relay outputs

Green specialty modules

ATTENTION

!
Never install or remove I/O modules or terminal 
blocks while the SLC chassis is powered.

Terminal Block 
Release Screw

Terminal Block 
Release Screw

Dot indicates Terminal Number 0 
(or top of I/O wiring).
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Installing the RTB

Below are guidelines for installing the RTB.

1. Be sure the color of the RTB matches the color band on the 
module.

2. Write the appropriate slot, chassis, and module type on the RTB 
label.

3. Disconnect power.

4. Align the terminal block release screws with the mating 
connector in the module.

5. Press the RTB firmly onto the connector contacts.

6. Tighten the terminal block release screws. To avoid cracking the 
terminal block, alternate the tightening of the screws.

ATTENTION

!
Inserting a wired RTB on an incorrect module 
can damage the module circuitry when power 
is applied.

ATTENTION

!
Disconnect power before attempting to install 
or remove I/O modules or their terminal 
blocks.

Terminal Block Release Screws
Maximum Torque:
0.9 Nm (8 in-lbs)
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Chapter 8

Starting Up Your Control System

This chapter describes how to start up your control system. To 
accomplish this, you must go through eight procedures.

Procedures for Starting the 
Control System

Start-up involves the following procedures to be carried out in 
sequence:

1. Inspect your installation.

2. Disconnect motion-causing devices.

3. Initialize and test your processor.

4. Test your inputs.

5. Test your outputs.

6. Enter and test your program.

7. Observe control motion.

8. Conduct a dry run of your application.

These procedures isolate problems such as wiring mistakes, 
equipment malfunction, and programming errors in a systematic, 
controlled manner.

Go through these procedures very carefully to avoid possible personal 
injury and equipment damage.

IMPORTANT Do not attempt system start-up until you are 
thoroughly familiar with the controller components 
and programming/editing techniques. You must also 
be thoroughly familiar with the particular 
application.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1656 of 3168



Publication 1747-UM011E-EN-P - February 2004

8-2        Starting Up Your Control System

For general recommendation concerning installation safety 
requirements and safety requirements and safety related work 
practices, refer to the requirements specific to your region.

• Europe: Reference the standards found in EN 60204 and your 
national regulations.

• United States: refer to NFPA 70E, Electrical Safety Requirements 
for Employee Workplaces.

1. Inspect Your Installation You can often prevent serious problems in later test procedures by 
first making a thorough physical inspection. We recommend that you 
do the following:

1. Make sure that the controller and all other devices in the system 
are securely mounted.

2. Check all wiring including:

• connections from the main disconnect to the controller input

• the master control relay/emergency-stop circuit

• input device circuits

• output device circuits

Make certain that all wiring connections are correct and that 
there are no missing wires. Check the tightness of all terminals 
to make certain wires are secure.

3. Measure the incoming line voltage. Be certain that it 
corresponds to controller requirements and that it falls within 
the specified voltage range. See specifications for input voltage 
ranges on page 2-14.

2. Disconnect 
Motion-Causing Device

In the following test procedures, the controller is energized. As a 
safety precaution, you must make certain that machine motion does 
not occur. The preferred way is to disconnect the motor wires at the 
motor starter or the motor itself. In this way, you can test the 
operation of the starter coil, verifying that your output circuit is wired 
correctly and functioning. Similarly, the preferred way to disconnect a 
solenoid is to disengage the valve, leaving the coil connected.

In some instances, you may not be able to disconnect a device the 
preferred way. In this case, it is necessary to open the output circuit at 
some convenient point.
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For circuit testing purposes, it is best to open the circuit at a point as 
close as possible to the motion-causing device. For example, your 
output might be a relay coil that in turn energizes a motor starter; if it 
is impractical to disconnect the motor wires, the next best thing to do 
is to open the circuit at a point between the motor starter and the 
relay contact.

3. Initialize and Test Your 
Processor

When you are certain that machine motion cannot occur with the 
controller energized, you may begin by initializing the processor using 
the following steps.

1. Energize the chassis power supply. If power is supplied to the 
controller and the installation is correct, the initial factory 
conditions for all processors will be:

ATTENTION

!
Machine motion during system checkout can be 
hazardous to personnel. During the checkout 
procedures 3, 4, 5, and 6, you must disconnect all 
devices that, when energized, might cause machine 
motion.

Processor Name “DEFAULT”

Mode Program Mode or

Fault Mode

(S:1/0 to S:1/4 = 0 0001) or

(S:1/0 to S:1/4 = 0.0001 and S:1/13 = 1)

Watchdog Values 100 ms S:3H = 0000 1010

I/O Slot Enables ALL ENABLED S:11/1 through S:12/14 set to 1

Node Address
(except SLC 5/04 and 5/05)

1 Channel 1 = DH485
S:15L = 0000 0001

Baud Rate
(except SLC 5/04 and 5/05)

19.2K baud Channel 1 = DH485
S:15H = 0000 0100

SLC 5/03, SLC 5/04, and 
SLC 5/05 only

Channel 0 
configuration

DF1 Full Duplex
No Handshaking
19.2K Baud
CRC Error Check
Duplicate Detect On
No Parity

SLC 5/04 only Channel 1 
configuration

DH+
57.6K Baud
Default Node Address = 1

SLC 5/05 only Channel 1 
configuration

Ethernet(1)

10 Mbps

(1) Configuring with BOOTP enabled so that a BOOTP server on the network can automatically provide the SLC 5/05 
with the configuration necessary to start communicating over Ethernet. See Appendix E for more information.
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2. Power up the programming device.

3. Configure the controller.

4. Name the program. (Becomes the processor name when 
downloaded.)

5. Program a sample test rung not affecting machine operation.

6. Save the program and controller configuration.

7. Transfer the controller configuration and sample test program to 
the processor. After the new program is transferred to the 
processor, the CPU FAULT LED should clear. The CPU FAULT (or 
“FLT” on the SLC 5/03, SLC 5/04, and SLC 5/05) LED stops if it 
was flashing.

8. Enter the Run mode. 

The processor RUN status LED should turn on, indicating that 
the controller is in the Run mode with no CPU faults. If any 
other CPU status exists, refer to Chapter 10 for recommended 
action.

9. Monitor and exercise simple test rung.

If a simple test rung operates successfully without CPU faults, 
you may assume basic processor functions are properly 
functioning. If any other processor status exists, refer to 
Chapter 10 for recommended action.

ATTENTION

!
These steps are covered more extensively in 
your programming software and Hand-Held 
Terminal user manuals. Reference these 
manuals if you have a problem completing 
one of the steps.
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4. Test Your Inputs After successful processor initialization and test, you may begin testing 
inputs following these steps:

1. Assuming you are still online with the programming device, put 
the controller into the Continuous Scan Test mode. This allows 
the processor to scan the I/O and program, but not turn on any 
physical outputs.

2. Monitor the data in data File 1, the input data file. All configured 
Inputs should be displayed.

3. Make sure the first input slot, whatever slot number that may be, 
is shown on the monitor.

4. Select the first input device connected to the first input terminal 
on the input module in the I/O chassis.

5. Manually close and open the addressed input device.

6. Observe the associated bit status using the programming device 
monitor function. Also, observe input status LED.

a. When the input device is closed and the signal power is at the 
input terminal, the associated status bit is set to a one, and the 
input status LED should turn on.

b. When the input device is opened and signal power does not 
exist at the input terminal, the associated status bit is set to a 
0, and the input status LED should go off.

7. If associated bit status and input status LED match input device 
status, select the next input device and repeat steps 5 and 6 until 
all inputs in the SLC 500 chassis have been tested.

If associated bit status and input status LED does not match the input 
device status, follow the recommended troubleshooting steps listed 
below.

ATTENTION

!
Never reach into a machine to actuate a 
device, unexpected machine operation could 
occur.
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Input Troubleshooting Steps

1. Make sure the processor is in the Continuous Scan Test mode.

2. If associated bit status and LED status do not match the input 
device status, check status file S:11 and S:12 I/O slot enables. 
Bits S:11/0 through S:11/15 and S:12/0 through S:12/14 should 
all be 1, enabling all I/O slots for the modular system.

3. Verify proper control power to the input device.

4. Remove the input device power and make sure circuit 
terminations are properly wired and tightened.

5. Re-energize the input device power, and check for proper 
control voltage between the input terminal and signal common 
terminal.

6. If proper input control voltage does not exist, first check 
minimum signal common by verifying voltage between input 
device power source and the input common terminal.

7. If proper input voltage does exist, first check the minimum input 
current specification on the input module, and then measure the 
current in the input circuit. Replace the input module if 
necessary.

8. If the input modules check out “OK”, and proper voltage is 
measured between input device source and input module 
common terminal, test the input device and replace if necessary.

For more information on input troubleshooting see page 10-23.

5. Test Your Outputs After you test all inputs, and have determined that they are 
functioning properly, test the outputs following these steps:

1. Refer to page 8-2 to insure no motion will occur when any 
controller output is energized.

2. Place the controller in the Program mode.
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3. Create an output test rung as shown below for each output 
module configured.

Let “XX” represent slot number of the output currently selected. 
“Y” represents output word identifier. This rung moves a word 
of data from the bit file to the output file.

4. Save the output test program and current controller 
configuration.

5. Transfer the output test program to the processor.

6. Put the controller in the Run mode.

7. Monitor the data in data file B3 on the programming device 
display.

8. Enter B3: “XX” at address prompt to select the output to be 
tested. “XX” represents the output slot number.

9. Enter 1 at data prompt for the address that corresponds to the bit 
in the output word.

10. Observe the output status LED and the output device. 

The output status LED should turn on. The output device should 
be energized (unless you disconnected it to prevent machine 
motion).

11. Reset the data value back to zero for the selected address and 
both the output status LED and output device should 
de-energize.

12. If the status LED and the output device correspond to data 
settings in steps 10 and 11, repeat steps 8 through 11 for each 
output.

If the status LEDs and output device states do not correspond to 
the data settings in steps 9 and 11, follow the recommended 
output troubleshooting steps in the next section.

MOV
SOURCE  B3:"XX"

DEST O0:"XX"."Y"
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Output Troubleshooting Steps

1. Make sure the processor is in the Run mode.

2. Verify proper addressing of the output test rung from the 
previous page.

3. Using a programming device, locate the output data file and bit 
data file. See if the status of the associated bits between these 
files match.

4. If the status of the bits match in step 3, and if the status of the 
output LED match the status of the bits, but the status of the 
output device is different, continue to step 5.

If the output status LED does not match associated bit status, 
check status file S:11 and S:12 I/O slot enables. Bits S:11/0 
through S:11/15 and S:12/0 through S:12/14 should all be 1 
enabling all I/O slots for the modular system.

If the output slot enable was verified, then try exchanging the 
output module under test with identical hardware and retest. If 
the new hardware works properly, replace the original.

5. Verify proper output voltage at the output terminal and then at 
the output device.

6. De-energize the output circuit and check all output circuit 
terminations and wire routes.

7. If proper output voltage does not exist at the output device and 
the power source is adequate to drive the output device, test the 
output device and replace it if necessary.

For more information on output troubleshooting, see page 10-24.
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6. Enter and Test Your 
Program

After you test all inputs and outputs and they are functioning 
properly, follow the steps below to safely and successfully enter and 
test your specific application program. 

1. Verify the offline program.

After the program has been entered in the offline edit file mode, 
program verification may begin.

Remaining in the offline edit file mode, use the cursor keys 
and/or search function of your programming device to inspect 
every instruction and rung for errors.

2. Check your written program, rung for rung, against the program 
entered into the offline memory. The most common errors 
found in program entry are:

• incorrect addressing of instructions

• omission of an instruction

• more than one output instruction programmed using the 
same address

3. Transfer the program into the processor:

a. Place your programming device online.

b. Place the processor into Program mode.

c. Select the download function when using the Hand-Held 
Terminal or the restore function when using your 
programming software.

4. Verify the online program transfer:

a. Select monitor file function.

b. Cursor through the program to verify that you selected the 
right program.

5. Conduct a single-scan program test:

a. Select the monitor file function and place the cursor on the 
first rung.

b. Select the Test mode.

c. Select Single-Scan (SSN) test. In this test mode, the processor 
executes a single operating cycle, which includes reading the 
inputs, executing the ladder program, and updating all data 
without energizing the output circuits. However, the monitor 
file function will identify output status as if outputs were 
enabled.
Timers are also incremented a minimum of 10 milliseconds 
each single scan.
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d. Simulate the input conditions necessary to execute the current 
monitored rung of the program. If it is not practical to 
manually activate the input device, use the force function to 
simulate the proper condition.

e. Activate a single operating scan as outlined in the 
programming device user manual.

f. Verify the intended effects on the output instructions for that 
rung and overall program logic effects.

g. Select the next program rung and repeat test procedures as 
listed above until the entire program has been tested.

6. Conduct a continuous scan program test.

Once the individual single scan rung tests have been completed 
and proper program operation verified, a continuous scan test is 
appropriate before motion checkout.

The mode simulates the controller Run mode without energizing 
the external outputs.

Use the following steps to further verify proper program and 
system function operation.

a. Remain or return to an online condition with the processor.

b. Monitor the file.

c. Select Test mode.

d. Select the Continuous Scan test.

e. Simulate the input conditions necessary to execute system 
functions.

f. Verify the intended operation of each system function and the 
effects of other system functions.

ATTENTION

!
Never reach into a machine to actuate a 
device. Unexpected machine operation could 
occur.

ATTENTION

!
Never reach into a machine to actuate a 
device. Unexpected machine operation could 
occur.
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7. Observe Control Motion Now that program execution has been verified, checkout of control 
motion can begin. All persons involved with the programming, 
installation, layout design, machine or process design and 
maintenance should be involved in making decisions for determining 
the best and safest way to test the total system.

The following procedures are general in nature. Individual conditions 
may warrant their modification. The basic approach is to initiate 
testing with the least amount of machine motion. Only some outputs 
are allowed to generate machine motion. Then additional machine 
motion can be gradually added, thereby allowing any problems to be 
detected more easily under controlled conditions. The following 
procedure provides the steps for testing machine motion using one 
output at a time.

Use the following procedures:

1. Identify the first output device to be tested and reconnect its 
wiring.

ATTENTION

!
During all phases of checkout, station a person ready 
to operate an emergency-stop switch if necessary. 
The emergency-stop switch will de-energize the 
master control relay and remove power from the 
machine. This circuit must be hardwired only, it must 
not be programmed.

ATTENTION

!
Contact with AC line potential may cause injury 
to personnel. When reconnecting wiring, make 
sure that the AC power disconnect switch is 
opened.
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2. Place the controller in the Run mode and observe the behavior 
of the output device. To do this, simulate the input conditions 
necessary to energize the output in the program. If it is not 
practical to manually activate an input device, use the force 
function to simulate the proper input condition.

3. Repeat steps 1 and 2, testing each output device, one at a time.

8. Conduct a Dry Run

After thoroughly checking out the controller system and program, 
proceed with a dry run of the application with all of the output 
devices enabled. This dry run will vary with the application. A 
machine tool dry run would test the program with all outputs enabled 
but without tooling an actual part.

After you check out the entire system, and your dry run has been 
completed satisfactorily, we recommend that you load your program 
into an EEPROM memory module for back-up program storage. Refer 
to your programming software’s online help for directions on loading 
the EEPROM from RAM.

This step completes start-up procedures. Your SLC programmable 
controller is now ready for operation.

ATTENTION

!
Never reach into a machine to actuate a 
device, unexpected machine operation could 
occur.

ATTENTION

!
During all phases of checkout, station a person 
ready to operate an emergency-stop switch if 
necessary. The emergency-stop switch will 
de-energize the master control relay and remove 
power from the machine. This circuit must be 
hardwired only, it must not be programmed.
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Chapter 9

Maintaining Your Control System

This chapter covers the following maintenance issues:

• handling and storing battery, Catalog Number 1747-BA

• installing and replacing the battery of the SLC 5/01 or SLC 5/02 
processor

• replacing your SLC 5/03, SLC 5/04, and SLC 5/05 battery

• replacing retainer clips on an I/O module

• replacing a fuse on the power supply

See page 3-18 for important information on testing the Master Control 
Relay Circuit and Preventive Maintenance.

Handling and Storing 
Battery, Catalog Number 
1747-BA

Follow the procedure below to ensure proper battery operation and 
reduce personnel hazards.

Handling

• Use only for the intended operation.

• Do not ship or dispose of cells except according to 
recommended procedures.

• Do not ship on passenger aircraft.

ATTENTION

!
Do not charge the batteries. An explosion could 
result or the cells could overheat causing burns.

Do not open, puncture, crush, or otherwise mutilate 
the batteries. A possibility of an explosion exists 
and/or toxic, corrosive, and flammable liquids would 
be exposed.

Do not incinerate or expose the batteries to high 
temperatures. Do not attempt to solder batteries. An 
explosion could result.

Do not short positive and negative terminals 
together. Excessive heat can build up and cause 
severe burns.
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Storing

Store the lithium batteries in a cool, dry environment, typically +20°C 
to +25°C (+68°F to +77°F) and 40% to 60% relative humidity. Store the 
batteries and a copy of the battery instruction sheet in the original 
container, away from flammable materials.

Transporting

One or Two Batteries — Each battery contains 0.23 grams of lithium. 
Therefore, up to two batteries can be shipped together within the 
United States without restriction. Regulations governing shipment to 
or within other countries may differ.

Three or More Batteries — Procedures for the transportation of three 
or more batteries shipped together within the United States are 
specified by the Department of Transportation (DOT) in the Code of 
Federal Regulations, CFR49, “Transportation.” An exemption to these 
regulations, DOT - E7052, covers the transport of certain hazardous 
materials classified as flammable solids. This exemption authorizes 
transport of lithium batteries by motor vehicle, rail freight, cargo 
vessel, and cargo-only aircraft, providing certain conditions are met. 
Transport by passenger aircraft is not permitted.

A special provision of DOT-E7052 (11th Rev., October 21, 1982, par. 
8-a) provides that:

“Persons that receive cell and batteries covered by this 
exemption may reship them pursuant to the provisions of 49 
CFR 173.22a in any of these packages authorized in this 
exemption including those in which they were received.”

The Code of Federal Regulations, 49 CFR 173.22a, relates to the use of 
packaging authorized under exemptions. In part, it requires that you 
must maintain a copy of the exemption at each facility where the 
packaging is being used in connection with shipment under the 
exemption.

Shipment of depleted batteries for disposal may be subject to specific 
regulation of the countries involved or to regulations endorsed by 
those countries, such as the IATA Restricted Articles Regulations of the 
International Air Transport Association, Geneva, Switzerland.

IMPORTANT Regulations for transportation of lithium batteries 
are periodically revised.
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Disposal

For disposal, batteries must be packaged and shipped in accordance 
with transportation regulations, to a proper disposal site. The U.S. 
Department of Transportation authorizes shipment of “Lithium 
batteries for disposal” by motor vehicle only in regulation 173.1015 of 
CFR 49 (effective January 5, 1983). For additional information contact:

U.S. Department of Transportation
Research and Special Programs Administration
400 Seventh Street, S.W.
Washington, D.C. 20590

Although the Environmental Protection Agency at this time has no 
regulations specific to lithium batteries, the material contained may be 
considered toxic, reactive, or corrosive. The person disposing of the 
material is responsible for any hazard created in doing so. State and 
local regulations may exist regarding the disposal of these materials.

For a lithium battery product safety data sheet, contact the 
manufacturer:

Installing and Replacing 
the Battery of the SLC 5/01 
or SLC 5/02 Processor

Back-up power for RAM is provided by a replaceable battery. The 
lithium battery provides back-up for approximately five years for the 
1747-L511 and two years for the 1747-L514 and 1747-L524. A red 
BATTERY LOW LED alerts you when the battery voltage has fallen 
below a threshold level.

Once the BATTERY LOW LED goes on, do not remove processor 
power or your program may be lost. Replace the battery as soon as 
possible. You can replace the battery while the processor is powered.

ATTENTION

!
Do not incinerate or dispose of lithium batteries in 
general trash collection. Explosion or violent rupture 
is possible. Batteries should be collected for disposal 
in a manner to prevent against short circuiting, 
compacting, or destruction of case integrity and 
hermetic seal.

Sanyo Energy Corporation
600 Supreme Drive
Bensenville, Il 60106
USA

Tadarand Electronics
2 Seaview Blvd.
Port Washington, NY 11050
USA

or
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For battery installation or replacement do the following:

1. Open the door of the processor.

2. If you are:

installing a battery in a new processor (battery never installed 
before), remove the jumper from the battery connector socket. 
Store the jumper in safe place for possible future use without the 
battery.

replacing an old battery, unplug the existing battery connector 
and remove from the retainer clips. The figure below shows 
where to install the battery in a SLC 5/01 or SLC 5/02 processor.

3. Insert a new or replacement battery in the holder making sure it 
is held in by the retainer clips.

4. Plug the battery connector into the socket. See the following 
figure.

5. Close the processor door.

Replacing Your SLC 5/03, 
SLC 5/04, or SLC 5/05 
Battery

Your SLC 5/03, SLC 5/04, or SLC 5/05 processor provides back-up 
power for RAM through a replaceable lithium battery. This battery 
provides back-up for approximately 2 years. A BATT LED on the front 
of the processor alerts you when the battery voltage has fallen below 
a threshold level.

+

Battery 
Connector

Retainer 
Clips

White 
Lead

Red Lead

Ba
tte

ry
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To replace the lithium battery, follow these steps:

1. Remove power from the SLC 500 power supply.

2. Remove the processor from the chassis by pressing the retainer 
clips at both the top and bottom of the module and slide it out.

3. Unplug the battery connector. The figure below shows the 
battery connector location.

ATTENTION

!
Do not remove the processor from the SLC 500 
chassis until all power is removed from the SLC 500 
power supply.

ATTENTION

!
Do not expose the processor to surfaces or 
other areas that may typically hold an 
electrostatic charge. Electrostatic charges can 
alter or destroy memory.

Battery 
Connector

Battery

Red White

IMPORTANT The SLC 5/03, SLC 5/04, and SLC 5/05 processors 
have a capacitor that provides at least 30 minutes of 
battery back-up while the battery is disconnected. 
Data in RAM is not lost if the battery is replaced 
within 30 minutes.
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4. Remove the battery from the retaining clips.

5. Insert a new battery into the battery retaining clips.

6. Plug the battery connector into the socket as shown in the figure 
on page 9-5.

7. Insert the module back into the SLC 500 chassis.

8. Restore power to the SLC 500 power supply.

Replacing Retainer Clips on 
an I/O Module

If it becomes necessary to replace the retainer clip (also called 
self-locking tab), order Catalog Number 1746-R15 (4 per package).

Removing Damaged Retainer Clips

If necessary, pry off the broken retainer clip from the bottom with a 
screwdriver. Do not twist it off. You can damage the module.

Holding Tabs

Retainer Clip

Retainer Clip
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Installing New Retainer Clips

Insert one of the pins of the retainer clip into the hole in the I/O 
module and then snap the other end in place.

Replacing a Fuse on the 
Power Supply

To replace a fuse on the power supply (only for the 1746-P1, -P2, and 
-P3), do the following:

1. Remove power from the SLC 500 power supply.

2. Open the door on the power supply and use a fuse puller to 
remove the fuse.

3. Install a replacement fuse. See page 2-14 for replacements. See 
the figure below for fuse placement.

ATTENTION

!
Use only replacement fuses of the type and 
rating specified for the unit. Improper fuse 
selection can result in equipment damage.

POWER

Fuse

3-Pin Jumper

ATTENTION

!
The exposed pins on the 3-pin jumper is 
electrically live. Contact with the pin may 
cause injury to personnel.
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Chapter 10

Troubleshooting

In this chapter, you will learn about:

• contacting Rockwell Automation for assistance

• tips for troubleshooting your control system

• troubleshooting the SLC 5/01 and SLC 5/02 processors

• troubleshooting the SLC 5/03, SLC 5/04, and SLC 5/05 processors

• troubleshooting your input modules

• troubleshooting your output modules

Contacting Rockwell 
Automation for Assistance

If you need to contact Rockwell Automation or local distributor for 
assistance, it is helpful to obtain the following (prior to calling):

• processor type, series letter, operating system (OS) number 
(obtained from the status file), firmware (FRN) number (see 
label on side of processor module)

• processor LED status

• processor error codes (found in S:6 of status file)

• hardware types in system (I/O modules, chassis)

• revision of programming software

• tech connect serial number

• RSLogix software serial number
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Tips for Troubleshooting 
Your Control System

When troubleshooting, pay careful attention to these general 
warnings:

The first step in the troubleshooting procedure is to identify the 
problem and its source.

The majority of faults can be located by observing the diagnostic 
indicators on the front of the power supply, processor unit and I/O 
modules. These indicators, along with error codes identified in the 
programming device user manual and software, help trace the source 
of the fault to the user’s input/output devices, wiring, or the controller. 
Faults which do not clear by either toggling the keyswitch from 
Program to Run or cycling power, cannot be diagnosed or corrected 
without programming software.

A flashing fault LED may indicate the user program in the processor is 
corrupted and a copy of the program will be needed before 
contacting your local Allen-Bradley sales office or distributor for 
assistance.

Removing Power

Before working on a SLC 500 modular system, always remove the 
power supply input power at the main power disconnect switch.

The power LED on the power supply indicates that DC power is being 
supplied to the chassis. The LED could be off when incoming power 
is present.

ATTENTION

!
Have all personnel remain clear of the controller and 
equipment when power is applied. The problem 
may be intermittent and sudden unexpected 
machine motion could result in injury. Have 
someone ready to operate an emergency-stop switch 
in case it becomes necessary to shut off power to the 
controller equipment. Also, see NFPA 70E Part II for 
additional guidelines for safety-related work 
practices.

Never reach into a machine to actuate a switch since 
unexpected machine motion can occur and cause 
injury.

Remove all electrical power at the main power 
disconnect switches before checking electrical 
connections or inputs/outputs causing machine 
motion.
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Replacing Fuses

Program Alteration

There are several causes of alteration to the user program, including 
extreme environmental conditions, Electromagnetic Interference 
(EMI), improper grounding, improper wiring connections, and 
unauthorized tampering. If you suspect the memory has been altered, 
check the program against a previously saved program on an 
EEPROM, UVPROM or Flash EPROM module.

Troubleshooting the 
SLC 5/01 and SLC 5/02 
Processors

To receive the maximum benefit of this troubleshooting section, 
follow these steps:

1. Identify the status of your processor LEDs. See Chapter 5 for a 
description of LEDs and their different states.

2. Using the tables on the following pages, match your processor 
and power supply LEDs with the status LEDs located in the first 
column.

3. Once the status LEDs are matched to the appropriate table, 
move across the table identifying error description and probable 
causes.

4. Follow the recommended action steps for each probable cause 
until the error is corrected.

5. If recommended actions do not correct the error, contact your 
local Rockwell Automation sales office or distributor.

ATTENTION

!
When replacing a fuse, be sure to remove all power 
from the system. Replacing a blown fuse can rarely 
restore power supply operation, requiring the power 
supply to be replaced.
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Identifying SLC 5/01 and SLC 5/02 Processor Errors

The following LEDs and tables provide you with information 
regarding error messages, possible cause(s) for the error, and 
recommended action to resolve the error.

Table 10.1 SLC 5/01 and SLC 5/02 Processor Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action

• All LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

Inadequate system 
power

No line power 1. Verify proper line voltage and connections on the power 
terminals.

2. Verify proper 120/240V power supply jumper selection. 
See page 6-10.

Power supply fuse 
blown

1. Check the incoming power fuse, check for proper 
incoming power connections. Replace fuse.

2. If fuse blows again, replace the power supply. See page 
9-7 on fuse replacement.

Power supply 
overload

1. Remove line power to power supply. remove several 
output modules from the chassis. wait five minutes. 
reapply power.

2. If condition reoccurs, re-calculate module configuration 
power required and verify proper power supply selection. 
See page 2-13. This problem can occur intermittently if 
power supply is slightly overloaded when output loading 
and temperature varies.

Defective power 
supply

1. Recheck other probable causes.

2. Monitor the line power to chassis power supply for 
possible transient or shorting.

3. Replace the power supply.

• CPU Fault LED On

• All Other LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

Inadequate system 
power

Improper line 
power voltage 
selection

Verify proper 120/240V power supply jumper selection. See 
page 6-10.
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• Power LED On

• All Other LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

Processor not in 
run mode

Either improper 
mode selected or 
user program logic 
error

1. Verify selected processor mode.

2. If in program or test mode, try to enter run mode.

3. If in suspend mode, check user program logic for 
suspend instructions.

Line power out of 
operating range

1. Check proper 120/240V power supply jumper selection 
and incoming power connections.

2. Monitor for proper line voltage at the incoming power 
connections. See page 6-10 for power supply 
installation.

Improper seating of 
power supply 
and/or processor in 
the chassis

1. Remove power and inspect the power supply and 
processor chassis connections.

2. Re-install the devices and re-apply power.

IMPORTANT

The processor only operates in slot 0 of the first chassis.

Defective 
processor, power 
supply, or chassis

1. Attempt to put processor in run mode in existing chassis.

2. Place the processor in another chassis. Apply power, 
reconfigure, and attempt to put processor in run mode. If 
unsuccessful, replace the processor.

3. Place the power supply in another chassis and test. If 
unsuccessful, replace the power supply. If successful, 
replace the original chassis.

• Power LED On

• Run LED On

• All Other LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

System Inoperable, 
No Major CPU 
Faults Detected

User program logic 
error

1. Monitor logic in Run mode and verify desired I/O status.

2. Check for minor CPU faults.

Defective I/O 
devices or I/O 
wiring

Test inputs and outputs according to I/O troubleshooting 
procedures starting on page 10-22.

Table 10.1 SLC 5/01 and SLC 5/02 Processor Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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• Power LED On

• CPU Fault LED On

• All Other LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

CPU Fault CPU memory error Cycle power.

Faulty memory 
module

1. Remove power and then remove the memory module 
from the processor.

2. Re-install the processor and re-apply power to the power 
supply. If steady CPU Fault LED changes to flashing, 
replace the existing memory module with a replacement 
module.

See Chapter 6 for removing and installing memory modules.

Faulty processor or 
power supply

1. Place the processor in another chassis not in the existing 
system and cycle power. If steady CPU Fault LED 
reappears, replace the processor. 

2. If CPU Fault LED clears, monitor the line power going to 
the power supply in existing system. Replace existing 
system power supply if line power checks OK.

Processor firmware 
installed incorrectly

If upgrading the processor to a different firmware level, verify 
that the firmware chip orientation matches the upgrade kit 
directions.

• Power LED On

• CPU Fault LED 
Flashing

• All Other LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

CPU Major Fault Initial CPU factory 
power-up condition

1. See Chapter 8 and follow the start-up procedures.

2. Clear processor memory to get rid of the flashing CPU 
Fault LED.

Hardware/software 
Major Fault 
detected 

(erratic, repetitive 
power cycling can 
cause a processor 
major hardware 
fault)

1. Monitor Status File word S:6 for major error code.

2. Refer to the SLC 500 Instruction Set Reference Manual, 
publication 1747-RM001, for error codes and additional 
troubleshooting information.

3. Remove hardware/software condition causing fault.

4. Clear Status File S:1/13 major error bits, if set.

5. Clear Status File S:5 major error bits, if set.

6. Clear Status File S:6 major error code (optional).

7. Attempt to put processor in run mode.

If unsuccessful, repeat recommended action steps above.

Table 10.1 SLC 5/01 and SLC 5/02 Processor Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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• Power LED On

• Run LED On

• Forced I/O LED ON

• All Other LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

System does not 
operate per ladder 
logic

User forced I/O is 
disabling operation

1. Monitor program file on-line and identify forced I/O.

2. Disable appropriate forces and test system conditions 
again.

• Power LED On

• Run LED On

• Forced I/O LED 
Flashing

• All Other LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

System does not 
operate per 
programmed 
forces

User programmed 
forces are not 
enabled

1. Monitor program file on-line and identify programmed 
forces.

2. Enable appropriate forces and test system conditions 
again. Once forces are enabled, the Forced I/O LED turns 
On (steady).

• Power LED On

• CPU Fault LED 
Flashing

• Battery Low LED On

• All Other LEDs Off

• Status of SLC 5/02 
Comm LED does not 
matter

CPU Major Error 
with Low or No 
Battery Back-up

Loss of RAM during 
power-down

1. Verify battery is connected. See page 9-3.

2. Replace the battery if you want RAM battery backup. 
See page 9-3. If you want to back up RAM with the 
capacitor in a SLC 5/01 (1747-L511), add or replace the 
Battery Low LED jumper.

3. Refer to processor major fault recommended action 
steps.

Table 10.1 SLC 5/01 and SLC 5/02 Processor Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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Identifying SLC 5/02 Processor Communication Errors

Table 10.2 SLC 5/02 Processor Communication Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action

• Power LED On

• Comm LED Off

• CPU Fault LED Off or 
Flashing

• Status of Run, 
Forced I/O, and 
Battery Low LEDs 
does not matter

The SLC 5/02 
processor is not 
receiving data. No 
communication to 
the programmer.

DH-485 
communication 
parameters are 
improperly set up.

1. Check communication parameters of programmer. 
Programmer and processor baud rate must match. 
Programmer and processor node addresses must be 
different.

2. Try different combinations of:

a. baud rate (default is 19.2K)
b. node address (default is 1)

3. Try to increase the maximum node address. 
(default is 31)

Bad Connection of 
Communication 
Device

1. Check cable continuity.

2. Check cable connections between programmer and 
processor.

3. Check communication device (for example, the 
1747-PIC). Replace if necessary.

Low or No Power 
to Communication 
Device

1. Verify proper power supply selection and backplane 
loading. (1747-PIC and 1747-AIC draw power off the 
backplane.)

2. Verify proper 120/240V power supply jumper selection. 
See page 6-10.

• Power LED On

• Comm LED On

• CPU Fault LED Off or 
Flashing

• Status of Run, 
Forced I/O, and 
Battery Low LEDs 
does not matter

The SLC 5/02 
processor is 
receiving data, but 
is not 
communicating 
with the 
programmer

DH-485 
communication 
parameters are set 
up improperly.

1. Check communication parameters of programmer. 
Programmer and processor baud rate must match. 
Programmer and processor node addresses must be 
different.

2. Try different combinations of:

a. baud rate (default is 19.2K)
b. node address (default is 1)

3. Try to increase the maximum node address. 
(default is 31)

• Power LED On

• CPU Fault LED On

• Status of all other 
LEDs does not 
matter

A fatal error has 
occurred

Excessive noise or 
a faulty SLC 5/02 
processor

1. Cycle power to obtain flashing CPU Fault LED and default 
program.

2. Examine the error code following the power cycle. Take 
appropriate action.

3. Reload the program.

4. Contact your local Rockwell Automation representative if 
the error persists.
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Troubleshooting the 
SLC 5/03, SLC 5/04, and 
SLC 5/05 Processors

Between the time you apply power to an SLC 5/03, SLC 5/04, or 
SLC 5/05 processor and the communications are established via a 
connected programming device, the only form of communication 
between you and the processor is through the LED display.

When power is applied, all of the LEDs flash on and then off while 
the processor conducts hardware tests. This is part of the normal 
powerup sequence. Following the selftest by the processor, all the 
LEDs again flash on momentarily. If a user program is in a running 
state, the RUN LED will be on. If a fault exists within the processor, 
the FLT LED is on.

To receive the maximum benefit of this troubleshooting section, 
follow these steps:

1. Identify the status of your processor LEDs. See Chapter 5 for 
description of LEDs and their different states.

2. Using the tables on the following pages, match your processor 
and power supply LEDs with the status LEDs located in the first 
column.

3. Once the status LEDs are matched to the appropriate table, 
move across the table identifying error description and probable 
causes.

4. Then follow the recommended action steps for each probable 
cause until the cause is identified.

5. If recommended actions do not identify the trouble cause, 
contact your local Rockwell Automation sales office or 
distributor.

Clearing SLC 5/03, SLC 5/04, and SLC 5/05 Processor Faults Using 
the Keyswitch

Toggle the keyswitch from RUN to PROG and then back to RUN; this 
will clear some faults. If the keyswitch is left in the RUN position, the 
processor mode cannot be changed from a programmer/operator 
interface device. If you return the keyswitch to the REM position, you 
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can then use a programmer/operator interface device to change the 
processor mode.

Identifying SLC 5/03, SLC 5/04, and SLC 5/05 Processor Errors

The following LEDs and tables provide you with information 
regarding error messages, possible cause(s) for the error, and 
recommended action to resolve the error.

ATTENTION

!
If you clear a processor fault using the keyswitch, 
the processor immediately enters the Run mode.

Table 10.3 SLC 5/03, SLC 5/04, and SLC 5/05 Processor Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action

• All LEDs Off

• Status of any 
Communication LED 
does not matter

Inadequate system 
power

No line power 1. Verify proper line voltage and connections on the power 
terminals.

2. Verify proper 120/240V power supply jumper selection. 
See page 6-10.

Power supply fuse 
blown

1. Check the incoming power fuse, check for proper 
incoming power connections. Replace fuse.

2. If fuse blows again, replace the power supply. 
See page 9-7 on fuse replacement.

Power supply 
overload

1. Remove line power to power supply. remove several 
output modules from the chassis. wait five minutes. 
reapply power.

2. If condition reoccurs, re-calculate module configuration 
power required and verify proper power supply selection. 
See page 2-13. This problem can occur intermittently if 
power supply is slightly overloaded when output loading 
and temperature varies.

Defective power 
supply

1. Recheck other probable causes.

2. Monitor the line power to chassis power supply for 
possible transient or shorting.

3. Replace the power supply.
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• FLT LED On

• All Other LEDs Off

• Status of any 
Communication LED 
does not matter

Inadequate system 
power

Improper line 
power voltage 
selection

Verify proper 120/240V power supply jumper selection. See 
page 6-10.

• Power LED On

• All Other LEDs Off

• Status of any 
Communication LED 
does not matter

Processor not in 
run mode

Either improper 
mode selected or 
user program logic 
error

1. Verify selected processor mode.

2. If in program or test mode, try to enter run mode.

a. If the keyswitch is in the REM position and there is no 
key, use the programmer.

b. If the keyswitch is in the REM or PROG position and 
you have the key, toggle to the RUN position.

3. If in suspend mode, check user program logic for 
suspend instructions. 

Line power out of 
operating range

1. Check proper 120/240V power supply jumper selection 
and incoming power connections.

2. Monitor for proper line voltage at the incoming power 
connections. See page 6-10 for power supply 
installation.

Improper seating of 
power supply 
and/or processor in 
the chassis

1. Remove power and inspect the power supply and 
processor chassis connections.

2. Re-install the devices and re-apply power.

IMPORTANT

The processor only operates in slot 0 of the first chassis.

Defective 
processor, power 
supply, or chassis

1. Attempt to put processor in run mode in existing chassis.

a. If the keyswitch is in the REM position and there is no 
key, use the programmer.

b. If the keyswitch is in the REM or PROG position and 
you have the key, toggle to the RUN position.

2. Place the processor in another chassis. Apply power, 
reconfigure, and attempt to put processor in run mode. If 
unsuccessful, replace the processor.

3. Place the power supply in another chassis and test. If 
unsuccessful, replace the power supply. If successful, 
replace the original chassis.

• Power LED On

• Run LED On

• All Other LEDs Off

• Status of any 
Communication LED 
does not matter

System Inoperable, 
No Major CPU 
Faults Detected

User program logic 
error

1. Monitor logic in Run mode and verify desired I/O status.

2. Check for minor CPU faults.

Defective I/O 
devices or I/O 
wiring

Test inputs and outputs according to I/O troubleshooting 
procedures starting on page 10-22.

Table 10.3 SLC 5/03, SLC 5/04, and SLC 5/05 Processor Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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• Power LED On

• CPU Fault LED On

• All Other LEDs Off

• Status of any 
Communication LED 
does not matter

CPU Fault CPU memory error Cycle power.

Faulty memory 
module

1. Remove power and then remove the memory module 
from the processor.

2. Re-install the processor and re-apply power to the power 
supply. If steady CPU Fault LED changes to flashing, 
replace the existing memory module with a replacement 
module.

Refer to 6 for removing and installing memory modules.

Faulty processor or 
power supply

1. Place the processor in another chassis not in the existing 
system and cycle power. If steady CPU Fault LED 
reappears, replace the processor. 

2. If CPU Fault LED clears, monitor the line power going to 
the power supply in existing system. Replace existing 
system power supply if line power checks OK.

Processor firmware 
installed incorrectly

If upgrading the processor to a different firmware level, verify 
that the firmware chip orientation matches the upgrade kit 
directions.

• Power LED On

• CPU Fault LED 
Flashing

• All Other LEDs Off

• Status of any 
Communication LED 
does not matter

CPU Major Fault Initial CPU factory 
power-up condition

1. See page 8-1 and follow the start-up procedures.

2. Clear processor memory to get rid of the flashing CPU 
Fault LED.

Hardware/software 
Major Fault 
detected 

(erratic, repetitive 
power cycling can 
cause a processor 
major hardware 
fault)

1. If the error occurred during the download of a new 
program to the processor, check the position of the J4 
jumper. See page 10-18. If the jumper is not in the 
protected position:

a. Place the jumper in the protected position
b. Re-download a valid user program to the processor

2. Use programmer to monitor and clear the fault (or if 
keyswitch in REM position):

a. Monitor Status File word S:6 for major error code.
b. Refer to your programming software documentation or 

the Instruction Set Reference Manual, publication 
1747-RM001, for error codes and additional 
troubleshooting information.

c. Remove hardware/software condition causing fault.
d. Clear Status File S:1/13 major error bits, if set.
e. Clear Status File S:5 major error bits, if set.
f. Clear Status File S:6 major error code (optional).
g. Attempt to put processor in run mode.
If unsuccessful, repeat recommended action steps 
above.

3. Use the keyswitch to clear the fault. Toggle the 
keyswitch to PROG and back to RUN. (See page 10-9). If 
fault occurs again, use programmer to get error code and 
determine the source of the problem.

Table 10.3 SLC 5/03, SLC 5/04, and SLC 5/05 Processor Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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Identifying SLC 5/03, SLC 5/04, and SLC 5/05 Processor 
Communication Errors

• Power LED On

• Run LED On

• Force LED ON

• All Other LEDs Off

• Status of any 
Communication LED 
does not matter

System does not 
operate per ladder 
logic

User forced I/O is 
disabling operation

1. Monitor program file on-line and identify forced I/O.

2. Disable appropriate forces and test system conditions 
again.

• Power LED On

• Run LED On

• Force LED Flashing

• All Other LEDs Off

• Status of any 
Communication LED 
does not matter

System does not 
operate per 
programmed 
forces

User programmed 
forces are not 
enabled

1. Monitor program file on-line and identify programmed 
forces.

2. Enable appropriate forces and test system conditions 
again. Once forces are enabled, the Force LED turns On 
(steady).

• Power LED On

• FLT LED Flashing

• Batt LED On

• All Other LEDs Off

• Status of any 
Communication LED 
does not matter

CPU Major Error 
with Low or No 
Battery Back-up

Loss of RAM during 
power-down

1. Verify battery is connected. See page 9-3.

2. Replace the battery if you want RAM battery backup. 
See page 9-3.

3. Refer to processor major fault recommended action 
steps.

Table 10.3 SLC 5/03, SLC 5/04, and SLC 5/05 Processor Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action

Table 10.4 SLC 5/03. SLC 4/04, and SLC 5/05 Communication Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action

• Power LED On

• DH-485, DH+, or 
ENET LED Off

• FLT LED Off or 
Flashing

• Status of Run, Force, 
Batt, and RS232 
LEDs does not 
matter

Fatal Error and No 
Communication

Inadequate System 
Power

1. Check line power.

2. Check 120/240V power supply jumper selection. See 
page 6-10. Also, see the recommended actions for 
inadequate system power on page 10-10.

Communication 
Channel is Shut 
Down

Check communication channel configuration with your 
programming software. Also, see page 10-20 to return the 
processor to initial factory conditions.

Communication 
Channel is 
Damaged

Replace the processor.
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• Power LED On

• RS232 LED Off

• FLT LED Off or 
Flashing

• Status of Run; Force;   
DH-485, DH+, or 
ENET; or Batt LEDs 
does not matter

Fatal Error and No 
Communication

Inadequate System 
Power

1. Check line power.

2. Check 120/240V power supply jumper selection. See 
page 6-10. Also, see the recommended actions for 
inadequate system power on page 10-10.

Communication 
Channel is Shut 
Down

Check communication channel configuration with your 
programming software. Also, see page 10-20 to return the 
processor to initial factory conditions.

Communication 
Channel is 
Damaged

Replace the processor.

Channel 
Configured for DF1 
or User Mode

See your programming software documentation for channel 
configuration information.

Table 10.4 SLC 5/03. SLC 4/04, and SLC 5/05 Communication Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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• Power LED On

• DH-485, DH+, or 
ENET LED Flashing

• FLT LED Off or 
Flashing

• Status of Run, Force, 
Batt, and RS232 
LEDs does not 
matter

The SLC 5/03 or 
SLC 5/04 
processor is trying 
to establish 
communication, 
but cannot find 
other active nodes. 
(The DH-485 or 
DH+ LED is 
flashing green.)

DH-485 or DH+ 
communication 
parameters are 
improperly set up.

1. Check communication parameters of programmer. 
Programmer and processor baud rate must match. 
Programmer and processor node addresses must be 
different.

2. Try different combinations of:

a. baud rate (default is 19.2K for DH-485 and 57.6K for 
DH+)

b. node address (default is 1)

3. Try to increase the maximum node address.
(default is 31 for DH-485)

Bad Connection of 
Communication 
Device

1. Check cable continuity.

2. Check cable connections between programmer and 
processor.

3. Check communication device (for example, the 
1747-PIC). replace if necessary.

Low or No Power 
to Communication 
Device

1. Verify proper power supply selection and backplane 
loading. (1747-PIC and 1747-AIC draw power off the 
backplane.)

2. Verify proper 120/240V power supply jumper selection. 
See page 6-10.

Duplicate drop is 
detected. (The DH+ 
LED is flashing 
red.)

Another DH+ 
device is already 
on the DH+ 
network at this 
node address.

1. Remove this device from the DH+ network.

2. Cycle power.

3. Reset the node address to an unused node before 
reconnecting device to the DH+ network. (Can perform 
reset if on-line via channel 0 RS-232 port without 
disconnecting from DH+.)

An ENET fault is 
being reported via 
a code. (The ENET 
LED is flashing 
red.)

A hardware or 
software fault has 
occurred.

Contact Rockwell Automation for assistance.

Table 10.4 SLC 5/03. SLC 4/04, and SLC 5/05 Communication Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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• Power LED On

• RS232 LED Flashing

• FLT LED Off or 
Flashing

• Status of Run; Force;   
DH-485, DH+, or 
ENET; or Batt LEDs 
does not matter

The processor is 
trying to establish 
communication, 
but cannot find 
other active nodes.

DH-485 
communication 
parameters are set 
up improperly.

1. Check communication parameters of programmer. 
Programmer and processor baud rate must match. 
Programmer and processor node addresses must be 
different.

2. Try different combinations of:

a. baud rate (default is 19.2K for DH-485)
b. node address (default is 1)

3. Try to increase the maximum node address. (default is 31 
for DH-485)

Bad Connection of 
Communication 
Device

1. Check cable continuity.

2. Check cable connections between programmer and 
processor.

3. Check communication device (for example, the 
1747-PIC). replace if necessary.

Low or No Power 
to Communication 
Device

1. Verify proper power supply selection and backplane 
loading. (1747-PIC and 1747-AIC draw power off the 
backplane.)

2. Verify proper 120/240V power supply jumper selection. 
See page 6-10.

Table 10.4 SLC 5/03. SLC 4/04, and SLC 5/05 Communication Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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• Power LED On

• RS232 LED Off

• FLT LED Off or 
Flashing

• Status of Run; Force;   
DH-485, DH+, or 
ENET; or Batt LEDs 
does not matter

The processor is 
not transmitting.

Channel is 
configured for 
DH-485 mode.

Check communication parameters of channel configuration. 
Also, refer to your programming software documentation.

RS232/DF1 
parameters are set 
up improperly.

Check the following communication parameters of programmer 
and channel configuration:

1. baud rate - programmer and processor baud rates must 
match

2. DF1 node addresses (default is 1 for half-duplex, and 9 
for full-duplex) - programmer and processor addresses 
must be different

3. error checking

4. number of data bits

Hardware problem 1. Check cable connections.

2. Check cable pinouts. Also, see Appendix B for RS-232 
pinouts.

• Power LED On

• FLT LED On

• Status of all other 
LEDs does not 
matter

A fatal error has 
occurred

Excessive noise or 
a faulty processor

1. Cycle power to obtain flashing FLT LED and default 
program.

2. Examine the error code following the power cycle. Take 
appropriate action.

3. Reload the program.

4. Contact your local Rockwell Automation representative if 
the error persists.

Table 10.4 SLC 5/03. SLC 4/04, and SLC 5/05 Communication Errors

If the LEDs Indicate The Following 
Error Exists

Probable Cause Recommended Action
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Identifying Processor 
Errors while Downloading 
an Operating System

The download process of the operating system by the SLC 5/03, 
SLC 5/04, and SLC 5/05 processors takes up to 2.5 minutes. While the 
download is in progress, the RUN and FLT LEDs remain off. The other 
four LEDs — RS232, DH485 (DH+ on the SLC 5/04 and ENET on the 
SLC 5/05), FORCE, and BATT — turn on and off in a walking bit 
sequence. If the download is successful, these four LEDs remain on 
together.

If the download is not successful, the FLT LED turns on and a 
combination of LEDs flash on and off indicating an error condition. 
The following table provides you with information regarding error 
messages, possible cause(s) for the error, and recommended action to 
resolve the error.

ATTENTION

!
Jumper J4, located on the bottom corner of the 
motherboard, provides write-protection from any 
download of a new operating system. The “out of 
the box” position of this jumper is “PROTECT,” or 
write-protect. Without the jumper, the processors are 
write-protected. Do not place the jumper to the 
program position during normal processor use.

SLC 500

CAT SER

SERIAL NO. PROC.  REV.

UL ®SA
PROCESSOR UNIT

MADE IN USA

LISTED IND. CONT. EQ.
FOR HAZ. LOC. A196

CLASS 1, GROUPS A, B, C AND D, DIV. 2

FAC

OPERATING TEMPERATURE CODE T3C

1

3

PROTECT

PROGRAM
J4

OS # SER FRN
OPERATING SYSTEM INFO

PLACE OS UPGRADE LABEL HERE

WHITE

RED

+
-

BATTERY

CURRENT REQUIREMENTS:       1A @ 5 VDC
200mA @ 24 VDC

Catalog and Serial 
Number Label

Place the operating 
system upgrade 
label here.

Operating System 
Upgrade/Memory Module 
Socket

The SLC 5/03, SLC 5/04, and SLC 5/05 
processors are protected from the operating 
system download when jumper J4 is in this 
position:

The SLC 5/03, SLC 5/04, and SLC 5/05 
processors accept the operating system 
download when jumper J4 is in this position:

Jumper J4

Daughter Board

Mother Board

OR
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LED Status The Following 
Error Exists

Probable Cause Recommended Action

PO
W

ER

RU
N

FO
RC

E

FL
T

D
H

48
5/

D
H

+/
EN

ET

B
AT

T

RS
23

2
On Off Off On Off On Off NVRAM error Major hardware 

failure due to noise, 
improper grounding, or 
poor power source.

Cycle power and see if the error repeats itself. If the 
error clears, you should be able to download the 
operating system. If the error persists, contact your 
Rockwell Automation representative.

On Off On On On Off On Hardware 
Watchdog 
Timeout

Major hardware 
failure due to noise, 
improper grounding, or 
poor power source.

Cycle power and see if the error repeats itself. If the 
error clears, you should be able to download the 
operating system. If the error persists, contact your 
Rockwell Automation representative.

On Off On On On Off Off Fatal Hardware 
Error

Major hardware 
failure due to noise, 
improper grounding, or 
poor power source.

Cycle power and see if the error repeats itself. If the 
error clears, you should be able to download the 
operating system. If the error persists, contact your 
Rockwell Automation representative.

On Off Off On Off On On Corrupted 
Operating 
System Memory 
Module

The operating system 
on the Flash EPROM is 
corrupt.

Cycle power and see if the error repeats itself. If the 
error persists, either contact your Rockwell Automation 
representative for a new operating system memory 
module, or download the old operating system.

On Off On On Off On Off Flash EPROM 
Failure

The processor flash is 
corrupt.

Cycle power and see if the error repeats itself. If the 
error clears, you should be able to download the 
operating system. If the error persists, contact your 
Rockwell Automation representative.

On Off On On On On Off Corrupt or 
Missing 
Operating 
System

The operating system 
is missing or has been 
corrupted.

Cycle power and see if the error repeats itself. If the 
error clears, you should be able to download the 
operating system. If the error persists, contact your 
Rockwell Automation representative for a new 
operating system.

On Off On On Off On On Downloadable 
Operating 
System Failure

Failure during 
transmission of 
downloadable 
operating system.

Download the operating system.

On Off Off On On On Off Incompatible 
Platform

The upgrade of the 
operating system is 
incompatible with the 
processor hardware.

Use an operating system that is compatible with your 
processor hardware.

On Off Off On On On On Memory 
Write-Protected

An attempt was made 
to download the 
operating system onto 
write-protected 
memory.

Change the jumper on the processor to the program 
position.
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Returning the SLC 5/03, SLC 5/04, and SLC 5/05 Processors to 
“Initial Factory Conditions”

We only recommend this procedure if the communication channels 
have been shut down due to the configuration parameters, or if you 
absolutely cannot establish communications with the processor.

To return the processor to initial factory conditions:

1. Remove power from the SLC 500 power supply.

2. Remove the processor from the chassis.

3. Disconnect the battery by removing the battery connector from 
its socket.

4. Locate the VBB and GND connections on the right side of the 
motherboard.

5. Place a small bladed screwdriver across the VBB and GND 
connections and hold for 60 seconds. This returns the processor 
to the initial factory conditions.

WARNING

!
If you return the processor to the initial factory 
conditions, the user program is lost and 
communication configurations are returned to their 
default settings.
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SLC 5/03 (1747-L531 and 1747-L532)

SLC 5/04 (1747-L541, 1747-L542, and 1747-L543)
SLC 5/05 (1747-L551, 1747-L552, and 1747-L553)

GN
D

VB
B

Mother Board

Keyswitch

Right Side View

GND

VBB

GND VBB

Mother Board

Keyswitch

Right Side View

GND
VBB
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Troubleshooting Your Input 
Modules

The following will assist you in troubleshooting your input modules.

Input Circuit Operation

An input circuit responds to an input signal in the following manner:

1. An input filter removes false signals due to contact bounce or 
electrical interference.

2. Opto-electrical isolation protects the input circuit and backplane 
circuits by isolating logic circuits from input signals.

3. Logic circuits process the signal.

4. An input LED turns on or off indicating the status of the 
corresponding input device.

 Input
Input

Conditioning
Opto-Electrical

Isolation
Logic 

Circuits
Backplane

LED
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Troubleshooting Your Input Modules

If your Input 
Circuit LED is

And Your Input 
Device is

And Probable Cause Recommended Action

On On/Closed/Activated Your input device will not turn 
off.

Device is shorted or 
damaged.

Verify device operation. Replace 
device.

Your program operates as 
though it is off.

Input circuit is 
damaged.

Verify proper wiring. Try other input 
circuit. Replace module.

Input is forced off in 
program.

Check the FORCED I/O or FORCE LED 
on processor and remove forces.

Off/Open/Deactivated Your program operates as 
though it is on and/or the 
input circuit will not turn off.

Input device Off-state 
leakage current 
exceeds input circuit 
specification.

Check device and input circuit 
specifications. Use load resistor to 
bleed-off current.

Input device is shorted 
or damaged.

Verify device operation. Replace 
device.

Input circuit is 
damaged.

Verify proper wiring. Try other input 
circuit. Replace module.

Off On/Closed/Activated Your program operates as 
though it is off and/or the 
input circuit will not turn on.

Input circuit is 
incompatible.

Check specification and sink/source 
compatibility (if DC input).

Low voltage across the 
input.

Check the voltage across input circuit 
and check source voltage.

Incorrect wiring or an 
open circuit.

Check wiring and COMmon 
connections.

Input signal turn-on 
time too fast for input 
circuit.

Check timing specifications.

Input circuit is 
damaged.

Verify proper wiring. Try other input 
circuit. Replace module.

Off/Open/Deactivated Your input device will not turn 
on.

Input device is shorted 
or damaged.

Verify operation. Replace device.

Your program operates as 
though it is on.

Input is forced on in 
program.

Check processor FORCED I/O or 
FORCE LED and remove forces. Verify 
proper wiring. Try other input circuit. 
Replace module.

Input circuit is 
damaged.

Verify proper wiring. Try other input 
circuit. Replace module.
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Troubleshooting Your 
Output Modules

The following will assist you in troubleshooting your output modules.

Output Circuit Operation

An output circuit controls the output signal in the following manner:

1. Logic circuits determine the output status.

2. An output LED indicates the status of the output signal.

3. Opto-electrical isolation separates output circuit logic and 
backplane circuits from field signals.

4. The output driver turns the corresponding output on or off.

OutputOutput
Drivers

Opto-Electrical
Isolation

Logic 
Circuits

Backplane

LED

Logic 
Circuits

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1699 of 3168



Publication 1747-UM011E-EN-P - February 2004

Troubleshooting        10-25

Troubleshooting Your Output Modules

If your 
Output 
Circuit 
LED is

And Your 
Output Device 
is

And Probable Cause Recommended Action

On On/Energized Your program 
indicates that the 
output circuit is 
off or the output 
circuit will not 
turn off.

Programming problem. Check for duplicate outputs and addresses using the 
search function.

If using subroutines, outputs are left in their last state 
when not executing subroutines.

Use the force function to force output off. If this does not 
force the output off, output circuit is damaged. If the 
output does force off, then check again for 
logic/programming problem.

Output is forced on in 
program.

Check processor FORCED I/O or FORCE LED and remove 
forces.

Output circuit is 
damaged.

Use the force function to force the output off. If this forces 
the output off, then there is a logic/programming problem. 
If this does not force the output off, the output circuit is 
damaged. Try other output circuit. Replace module.

Off/De-energized Your output device 
will not turn on 
and the program 
indicates that it is 
on.

Low or no voltage across 
the load.

Measure the source voltage and check specifications.

Incorrect wiring or open 
circuit.

Check wiring and COMmon connections.

Output device is 
incompatible.

Check specifications and sink/source compatibility (if DC 
output).

Output circuit is 
damaged.

Check wiring. Try other output circuit. Replace module.
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Off On/Energized Your output device 
will not turn off 
and the program 
indicates that it is 
off.

Output device is 
incompatible.

Check specifications.

Output circuit off-state 
leakage current may 
exceed output device 
specification.

Check specifications. Use load resistor to bleed off 
leakage current. See output specifications.

Incorrect wiring. Check wiring. Disconnect from SLC and verify device 
operation.

Output device is shorted 
or damaged.

Verify device operation. Replace device.

Output circuit is 
damaged.

Check wiring. Try other output circuit. Replace module.

Off/De-energized Your program 
indicates that the 
output circuit is on 
or the output 
circuit will not 
turn on.

Programming problem. Check for duplicate outputs and addresses using search 
function.

If using subroutines, outputs are left in their last state 
when not executing subroutines.

Use the force function to force output on. If this does not 
force the output on, output circuit is damaged. If the output 
does force on, then check again for logic/programming 
problem.

Output is forced off in 
program.

Check processor FORCED I/O or FORCE LED and remove 
forces.

Output circuit is 
damaged.

Use the force function to force the output on. If this forces 
the output on, then there is a logic/programming problem. 
If this does not force the output on, the output circuit is 
damaged. Try other output circuit. Replace module.

If your 
Output 
Circuit 
LED is

And Your 
Output Device 
is

And Probable Cause Recommended Action
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Chapter 11

Replacement Parts

This chapter provides a list of replacement parts and a list of 
replacement terminal blocks for your SLC 500 controller.

Replacement Cables and 
Connectors

Description Catalog 
Number

Chassis Interconnect Cable - The 1746-C7 is a 152.4 mm (6 in.) ribbon cable used when linking modular hardware style 
chassis up to 152.4 mm (6 in.) apart in an enclosure.

1746-C7

Chassis Interconnect Cable - The 1746-C9 is a 914.4 mm (36 in.) cable used when linking modular hardware style 
chassis from 152.4 mm (6 in.) up to 914.4 mm (36 in.) apart in an enclosure.

1746-C9

Chassis Interconnect Cable - The 1746-C16 is a 1.27m (50 in.) cable used when linking modular hardware style chassis 
from 0.914m (36 in.) up to 1.27m (50 in.) apart in an enclosure. This is the longest chassis interconnect cable 
recommended by Allen-Bradley.

1746-C16

32 Point Mating Connector - This connector is used for terminating a user-made cable. It is compatible with the 
Catalog Number 1492-IFM40x, DIN RAIL mountable terminal block interface module (used with 32-point I/O modules).

1746-N3

Replacement Processor to Peripheral Programming/Communication Cable - This 1.8 m (6 ft) cable is used to connect 
the interface converter to the SLC 500 controller when using personal computer interface software. This cable is also 
used to connect the Hand-Held Terminal to the SLC 500 controller and to connect the Data Table Access Module to the 
SLC 500 controller.

1747-C10

Replacement Processor to Isolated Link Coupler Cable - This 304.8 mm (12 in.) cable is used to connect the SLC 500 
controller to the isolated link coupler.

1747-C11

Communication Module to Isolated Link Coupler Cable - This 914.4 mm (36 in.) cable is used to connect communication 
modules (i.e. 1746-BAS, 1747-KE, and 1747-UIC) to the isolated link coupler. The isolated link coupler must be 
powered by an external power supply or connected to a device with a Catalog Number 1747-C10 or 1747-C11 cable.

1747-C13

Replacement Processor to Peripheral Programming/Communication Cable - This 6.096 m (20 ft) cable is used to 
connect the interface converter to the SLC 500 controller when using personal computer interface software. This cable 
is used to connect the Data Table Access Module to the SLC 500 controller.

1747-C20

SLC 5/03, 5/04, and 5/05 RS-232 Programmer Cable - This 3.96 m (12 ft) cable has two 9-pin DTE connectors and is 
used to connect the SLC processor RS-232 channel (channel 0) to a personal computer serial port.

1747-CP3

SLC 5/03, 5/04, and 5/05 Communication Cable - This 45 cm (17.7 in.) cable has two 9-pin DTE connectors and is used 
to connect the SLC processor RS-232 channel (channel 0) to port 1 of the 1761-NET-AIC Advanced Interface Converter.

1761-CBL-AC00

SLC 5/03, 5/04, and 5/05 Communication Cable - This 2 m (6.5 in.) cable has a 9-pin DTE and an 8-pin mini DIN 
connector and is used to connect the SLC processor RS-232 channel (channel 0) to port 2 of the 1761-NET-AIC 
Advanced Interface Converter.

1761-CBL-PM02

SLC 5/03, 5/04, and 5/05 Communication Cable - This 45 cm (17.7 in.) cable has a 9-pin DTE and an 8-pin mini DIN 
connector and is used to connect the SLC processor RS-232 channel (channel 0) to port 2 of the 1761-NET-AIC 
Advanced Interface Converter.

1761-CBL-AP00
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Cable Connectivity Summary 

RJ45 to 6-Pin Phoenix Connector Communication Cable - This 3 m (9.8 ft) cable is used to connect the SLC 500 fixed, 
SLC 5/01, SLC 5/02, and SLC 5/03 processor RJ45 port to port 3 of the 1761-NET-AIC Advanced Interface Converter.

1761-CBL-AS03

RJ45 to 6-Pin Phoenix Connector Communication Cable - This 9.5 m (31.2 ft) cable is used to connect the SLC 500 fixed, 
SLC 5/01, SLC 5/02, and SLC 5/03 processor RJ45 port to port 3 of the 1761-NET-AIC Advanced Interface Converter.

1761-CBL-AS09

Catalog 1492 Pre-wired Interface Cables 1492

Description Catalog 
Number

For Connectivity Between These Devices Preferred Cable
Catalog Number

These Cables 
May Be Used

1746-A4, -A7, -A10, or -A13 Chassis 1746-A4, -A7, -A10, or -A13 Chassis 1746-C7
1746-C9
1746-C16

-

1747-PIC Personal Interface Converter
1747-DTAM-E Data Table Access Module
2707-Lxxx, -Vxxx DTAM Plus

1747-AIC Isolated Link Coupler 
SLC 500 Processors (DH-485 Channel)

1747-C10 1747-C11
1747-C20

1747-AIC Isolated Link Coupler SLC 500 Processors (DH-485 Channel) 1747-C11 1747-C10
1747-C13
1747-C20

1747-KE DH-485/RS-232C Interface 
Module
1746-BAS BASIC Module

1747-AIC Isolated Link Coupler 1747-C13 1747-C11
1747-C10

1746-xx32 32 Point I/O Modules 1492-IFM40x 1492-CABLExH -

SLC 5/03 Processor (RS-232 Channel 0)
SLC 5/04 Processor (RS-232 Channel 0)
SLC 5/05 Processor (RS-232 Channel 0)

Personal Computer Serial Port (9-Pin 
DTE)
1747-UIC RS-232 Port

1747-CP3 -

1746-I/O 1492-IFMxx Interface Modules 1492-CABLExx -

1747-SN Remote I/O Scanner
1747-DCM Direct Communication Module
1747-ASB SLC Remote I/O Adapter 
Module
SLC 5/04 Processors (1747-L541, -542, 
and -543)

Remote I/O Network Belden 9463 -

1747-AIC Isolated Link Coupler
1770-KF3 DH-485 Communication 
Interface

1747-AIC Isolated Link Coupler Belden 9842 or 3106A -

1747-UIC RJ-485 Port SLC 500 Processors (DH-485 channel) 1747-C13 -
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Replacement Terminal Blocks

Other Replacement Hardware

Description Catalog 
Number

Replacement Terminal Block (Blue) — Used with DC I/O modules, Catalog Numbers 1746-IB16, -IC16, -IH16, -IV16, 
-OBP8, -OB16, -OB16E, -OBP16, -OVP16 -OV16, -IN16, -IG16, -OG16

1746-RT25B

Replacement Terminal Block (Orange) — Used with relay output modules, Catalog Numbers 1746-OW16, -OX8 1746-RT25C

Replacement Terminal Block (Green) — Used with Specialty I/O modules, Catalog Numbers 1746-HSCE, -IO12, -NR4, 
-NI8

1746-RT25G

Replacement Terminal Block (Red) — Used with AC I/O modules, Catalog Numbers 1746-IA16, -OA16, -IM16, -OAP12 1746-RT25R

Replacement Terminal Block — 2-position terminal block used with analog outputs, Catalog Numbers 1746-NO4I, 
-NO4V

1746-RT26

Replacement Terminal Block — 8-position terminal block used with analog outputs, Catalog Numbers 1746-NO4I, 
-NO4V

1746-RT27

Replacement Terminal Block — Used with analog input modules, Catalog Numbers 1746-NI4, -NIO4I, -NIO4V, -FIO4I, 
-FIO4V

1746-RT28

Replacement Terminal Block — Used with RIO Communication Modules, Catalog Numbers 1747-SN, -DSN, -DCM 1746-RT29

Replacement Terminal Block — 6-position DH-485 plug/connector; 
used with DH-485 Link Coupler, Catalog Number 1747-AIC and Advanced Interface Converter, Catalog Number 
1761-NET-AIC

1746-RT30

Replacement Terminal Block — Used with SLC 500 Remote I/O Adapter Module, Catalog Number 1747-ASB 1746-RT31

Replacement Terminal Block — Used with Thermocouple/mV Module, Catalog Number 1746-NT4 1746-RT32

Replacement Terminal Block — 3-position DH+ connector; used with SLC 5/04 Processors, Catalog Numbers 
1747-L541, 1747-L542, -L542P, 1747-L543

1746-RT33

Replacement Terminal Block (Green) — Used with Thermocouple/mV Input Module, Catalog Number 1746-NT8 1746-RT34

Replacement Terminal Block (Green) — Used with RTD/resistance Input Module, Catalog Number 1746-NR8 1746-RT35

Description Catalog 
Number

Replacement Fuses — Five fuses per package. Orders must be for multiples of five. -

     Catalog Number for 1746-P1 power supply. 1746-F1

     Catalog Number for 1746-P2 power supply. 1746-F2

     Catalog Number for 1746-P3 power supply. 1746-F3

     Fixed I/O AC units, MDL 1.25 Ampere. 1746-F4

     Fixed I/O DC units, MDL 1.6 Ampere. 1746-F5

     Catalog Numbers for 1746-OBP16 and 1746-OVP16 output modules. 1746-F8

     Catalog Numbers for 1746-OAP12 output module. 1746-F9

Modular Card Slot Fillers — Two fillers per package. Orders must be for multiples of two. 1746-N2
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Connector — Mating Connector for 32-point user-made cable 1746-N3

Kit consisting of 4 replacement terminal covers and labels for 4, 8, 16 I/O modules 1746-R9

Replacement Covers and Labels — Two covers per package. Orders must be for multiples of two covers. -

     Catalog Number for 1746-P1. 1746-R10

     Catalog Numbers for 1746-P2 and -P3 power supplies. 1746-R11

     SLC 5/01 and SLC 5/02 Processors. 1746-R12

     Specialty I/O. 1746-R13

     SLC 5/03, SLC 5/04, and SLC 5/05 Processor. 1746-R14

     Catalog Number for 1747-ASB. 1746-R16

Replacement Fuse Holder for Catalog Number 1746-OAP12. Two fuse holders per package. Orders must be for 
multiples of two. (Price is per holder.)

1746-R17

Replacement Retainer Clips — Four clips per package. Orders must be for multiples of four. 1746-R15

Replacement Remote I/O Address Labels: Includes five labels for remote PLC system and five labels for remote SLC 
system.

1746-RL35

Replacement Octal Label Kit — Kit includes one octal LED label and one door label. -

     for 1746-IA16. 1746-RL40

     for 1746-IB16. 1746-RL41

     for 1746-IG16. 1746-RL42

     for 1746-IM16. 1746-RL43

     for 1746-IN16. 1746-RL44

     for 1746-IV16. 1746-RL45

     for 1746-ITB16. 1746-RL46

     for 1746-ITV16. 1746-RL47

     for 1746-OA16. 1746-RL50

     for 1746-OB16. 1746-RL51

     for 1746-OG16. 1746-RL52

     for 1746-OV16. 1746-RL53

     for 1746-OW16. 1746-RL54

     for 1746-OBP16. 1746-RL55

     for 1746-OVP16. 1746-RL56

     for 1746-OAP12. 1746-RL57

     for 1746-IC16. 1746-RL58

     for 1746-IH16. 1746-RL59

     for 1746-IB32. 1746-RL60

     for 1746-IV32. 1746-RL61

     for 1746-OB32 and 1746-OB32E. 1746-RL70

     for 1746-OV32. 1746-RL71

Description Catalog 
Number
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     for 1746-OB16E. 1746-RL72

Lithium Battery Assembly. This is an optional part used for the SLC 500 Fixed and Modular Hardware Style processors 
and the Hand-Held Terminal. Refer to product documentation for proper storage and handling instructions. For disposal 
information, consult your nearest Rockwell Automation Sales Office.

1747-BA

Replacement Keys for the SLC 5/03, SLC 5/04, and SLC 5/05 processors 1747-KY1

Description Catalog 
Number
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Appendix A

Setting Up the DH-485 Network

The information in this appendix will help you plan, install, and 
operate the SLC 500 in a DH-485 network. This chapter also contains 
information that describes the DH-485 network functions, network 
architecture, and performance characteristics. It also covers:

• DH-485 network description

• DH-485 network protocol

• DH-485 token rotation

• DH-485 network initialization

• devices that use the DH-485 network

• 1747-AIC isolated link coupler for DH-485

• 1747-UIC USB to DH-485 interface converter

• example system configuration 
(includes 1761-NET-AIC advanced interface converter)

• important planning considerations

• installing the DH-485 network

DH-485 Network 
Description

The DH-485 network passes information between devices on the 
plant floor. The network monitors process parameters, device 
parameters, device status, process status and application programs to 
support data acquisition, data monitoring, program upload/download 
and supervisory control.

The DH-485 network offers:

• interconnection of 32 devices

• multi-master capability

• token passing access control

• the ability to add or remove nodes without disrupting the 
network

• maximum network length of 1219 m (4000 ft)(1)

(1) The network can be extended to 2,438 meters (8,000 feet) by connecting two AIC+ Advanced Interface 
Converters (1761-NET-AIC). Refer to the AIC+ Advanced Interface Converter User Manual, publication number 
1761-6.4.
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The following section describes the protocol used to control message 
transfers on the DH-485 network. The protocol supports two classes 
of devices: initiators and responders. All initiators on the network get 
a chance to initiate message transfers. To determine which initiator 
has the right to transmit, a token passing algorithm is used.

DH-485 Network Protocol A node holding the token can send any valid packet onto the 
network. Each node is allowed only one transmission (plus two 
retries) each time it receives the token. After a node sends one 
message packet, it attempts to give the token to its successor by 
sending a “token pass” packet to its successor.

DH-485 Token Rotation If no network activity occurs, the initiator sends the token pass packet 
again. After two retries (a total of three tries) the initiator will attempt 
to find a new successor.

The allowable range of the node address of a initiator is 0 to 31. The 
allowable address range for all responders is 1 to 31. There must be at 
least one initiator on the network.

DH-485 Network 
Initialization

Network initialization begins when a period of inactivity exceeding 
the time of a link dead timeout is detected by a initiator on the 
network. When the time for a link dead timeout is exceeded, usually 
the initiator with the lowest address claims the token. When a initiator 
has the token it will begin to build the network. The network requires 
at least one initiator to initialize it.

Building a network begins when the initiator that claimed the token 
tries to pass the token to the successor node. If the attempt to pass the 
token fails, or if the initiator has no established successor (for 
example, when it powers up), it begins a linear search for a successor 
starting with the node above it in the addressing.

When the initiator finds another active initiator, it passes the token to 
that node, which repeats the process until the token is passed all the 
way around the network to the first node. At this point, the network is 
in a state of normal operation.

IMPORTANT The maximum address that the initiator will search 
for before wrapping to zero is the value in the 
configurable parameter “maximum node address.” 
The default value for this parameter is 31 for all 
initiators and responders.
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Devices that Use the 
DH-485 Network

Presently, the following SLC 500 devices support the DH-485 network:

• SLC 500 Fixed I/O Controller (responder)

• SLC 5/01 Modular I/O Controller (responder)

• SLC 5/02 Modular I/O Controller (initiator/responder)

• SLC 5/03 Modular I/O Controller (initiator/responder)

• SLC 5/04 Modular I/O Controller (initiator/responder)

• SLC 5/05 Modular I/O Controller (initiator/responder)

• Personal computer running your programming software 
(initiator)

• DTAM (initiator/responder)

Other devices that use the DH-485 network include those in the table 
below.

Catalog Number Description Installation 
Requirement

Function Publication

1746-BAS BASIC Module SLC Chassis Provides an interface for SLC 500 devices to third 
party devices. Program in BASIC to interface the 3 
channels (2 RS232 and 1 DH485) to printers, 
modems, or the DH-485 network for data collection.

1746-UM004
1746-RM001
1746-IN009

1747-KE DH-485/DF1 
Interface Module

SLC Chassis Provides a non-isolated DH-485 interface for 
SLC 500 devices to host computers over RS-232 
using full- or DF1 half-duplex protocol. Enables 
remote programming using your programming 
software to an SLC 500 processor or the DH-485 
network through modems. Ideal for low cost 
RTU/SCADA applications.

1747-IN006

1747-UIC USB to DH-485 
Interface Converter

Standalone Provides connection to personal computer’s USB port 
and features an RS-232 and an RS-485 port for 
connection to SLC 500 controllers. 

1747-IN063

1770-KF3 DH-485/DF1 
Interface Module

Standalone 
(“desktop”)

Provides an isolated DH-485 interface for SLC 500 
devices to host computers over RS-232 using full- or 
DF1 half-duplex protocol. Enables remote 
programming using your programming software to 
an SLC 500 processor or the DH-485 network 
through modems.

1770-6.5.18

1785-KA5 DH+/DH485 
Gateway

(1771) PLC 
Chassis 

Provides communication between stations on the 
PLC-5 (DH+) and SLC 500 (DH-485) networks. 
Enables communication and data transfer from PLC 
to SLC 500 on DH-485 network. Also enables 
programming software programming or data 
acquisition across DH+ to DH-485.

1785-6.5.5
1785-1.21

1785-KA5P Standalone 

1784-KTX, -KTXD PC DH-485 Interface 
Card

ISA Bus Provides DH485 or DH+ connection 1784-6.5.22

1784-PCMK PCMCIA Interface 
Card

PCMCIA slot in 
computer

Provides DH485 or DH+ connection 1784-6.5.19
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1747-AIC Isolated Link 
Coupler for DH-485

The isolated link coupler (1747-AIC) is used to connect SLC 500 family 
devices to the DH-485 network (as shown on page A-5). The coupler 
provides a 6-position removable terminal block for connection to the 
DH-485 communication cable.

Network connections for SLC 500 processors are provided by the 
Catalog Number 1747-C11, 304.8 mm (12 in.) cable supplied with the 
link coupler. Network connections for peripheral devices, such as the 
Personal Interface Converter (1747-PIC), or Data Table Access Module 
(1747-DTAM-E) are provided by the standard Catalog Number 
1747-C10 1.8 m (6 ft) cable supplied with each of those devices. If you 
need to connect a peripheral device that is between 1.8 m (6 ft) and 
6.1 m (20 ft) away, use the 1747-C20 cable.

To protect connected devices, the coupler provides 1500V dc isolation 
between the communications cable and the attached SLC 500 
controller and peripheral devices (PIC or DTAM).

2707-L8P1, -L8P2, 
-L40P1, -L40P2, 
-V40P1, -V40P2, 
-V40P2N, 
-M232P3, and 
-M485P3

DTAM Plus and 
DTAM Micro 
Operator Interfaces

Panel Mount Provides electronic operator interface for SLC 500 
processors.

2707-800, 
2707-803

2711-K5A2, 
-B5A2, -K5A5, 
-B5A5, -K5A1, 
-B5A1, -K9A2, 
-T9A2, -K9A5, 
-T9A5, -K9A1, and 
-T9A1

PanelView 550 and 
PanelView 900 
Operator Terminals

Panel Mount Provides electronic operator interface for SLC 500 
processors.

2711-UM014D

1784-PKTX, 
-PKTXD

PC DH-485 Interface 
Card

PCI Bus Provides DH-485 or DH+ connection 1784-6.5.27

Catalog Number Description Installation 
Requirement

Function Publication
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The isolated link coupler can also be used to provide connectivity 
between a peripheral device (programming software and PIC or 
DTAM) for distances greater than 1.8 m (6 ft) up to a maximum of 
1219 m (4000 ft). Below is an example of a “remote” connection 
between a computer running your programming software and an 
SLC 500 processor.

1747-UIC USB to DH-485 
Interface Converter

The 1747-UIC allows you to connect DH-485 devices directly to a 
computer’s USB port. It features an RS-232 port for connection to 
SLC 5/03 and higher processors, MicroLogix, PanelView 300 and 
higher terminals, 1761-NET-AIC+, and Logix controllers, as well as an 
RS-485 port for connection to SLC 5/03 and lower processors, 
PanelView 300 and higher terminals, and 1747-AIC. The 1747-UIC can 
communicate with devices on the DH-485 network at 19.2K baud.

Programming
Software

PIC

1747-PIC

1747-AIC

+24V dc

>1.8m (6 ft)

1747-C20

1747-AIC

1747-C11

Data Table
Access Module
1747-DTAM-E

1747-C10
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USB (DF1)

RS485 (DH485)

RS232 (DH485)

USB to DH485
INTERFACE CONVERTER

USB

OK

SW

DH485

RC US

CAT SER FRN
1747-UIC A X.X

Mfg
XXXX

LISTED IND. CONT. EQ. FOR HAZ.

LOC. A196,

OPERATING TEMP CODE TAG

CLASS 1 GROUPS A, B, C, AND D, DIV. 2

M
A

D
E

 IN
 IN

D
IA

N223

SLC 5/03, SLC 5/04, SLC 5/05
(Channel 0)

PanelView 300 and 
higher

PC with 
USB Port

1747-UIC

AIC+

ControlLogix

CompactLogix

FlexLogix

MicroLogix

Connecting to the RS-232 Port

Connect the following DH-485 equipment to 
the RS-232 port

using cable

SLC 5/03, SLC 5/04, and SLC 5/05 (Channel 0) 1747-CP3, 1756-CP3

1761-NET-AIC (AIC+) 
Advanced Interface Converter

1747-CP3, 1756-CP3 (Port 1, 9-pin D)
1761-CBL-PM02 (Port 2, 8-pin DIN)

PanelView 300 and higher with 
RS-232 (DH-485) port

2711-NC13

MicroLogix
PanelView 300 Micro (DH-485)

1761-CBL-PM02

CompactLogix 1747-CP3, 1756-CP3

FlexLogix 1747-CP3, 1756-CP3

ControlLogix 1747-CP3, 1756-CP3

DH-485

Peripheral

CPU

Power

USB (DF1)

RS485 (DH485)

RS232 (DH485)

USB to DH485
INTERFACE CONVERTER

USB

OK

SW

DH485

RC US

CAT SER FRN
1747-UIC A X.X

Mfg
XXXX

LISTED IND. CONT. EQ. FOR HAZ.
LOC. A196,

OPERATING TEMP CODE TAG
CLASS 1 GROUPS A, B, C, AND D, DIV. 2

M
A

D
E

 IN
 IN

D
IA

N223

Connecting to the RS-485 Port

SLC 5/01, SLC 5/02, SLC 5/03
(Channel 1)

PanelView 300 
and higher

PC with 
USB Port

1747-UIC

1747-AIC

SLC 500 Fixed Controller
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Example System 
Configuration

Below is an example of a DH-485 network.

Connect the following DH-485 equipment to the RS-485 port using cable
SLC 500 Fixed Controller

1747-C13SLC 5/01, SLC 5/02, and SLC 5/03 (Channel 1)

1747-AIC Isolated Link Coupler

PanelView 300 and higher with DH-485 port 1747-C10

Personal Computer

1747-AIC

SLC 500 20-Point Fixed 
Controller with 2-Slot 
Expansion Chassis

SLC 500 Fixed Controller

1747-AIC

1747-AIC

SLC 5/01 Modular Controller

DH-485 Network
max. length 1219 m (4,000 ft)

Data Table 
Access 
Module

SLC 500 20-Point 
Fixed Controller

1747-AIC

1761-NET-AIC
Advanced Interface 
Converter

SLC 5/02 Modular Controller

1747-AIC 
Isolated 
Link 
Coupler

1747-PIC or 
1747-UIC 
Interface 
Converter

Personal Computer

SLC 5/03, 5/04, or 5/05 
Modular Controller
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Configuring the SLC 5/03, SLC 5/04, and SLC 5/05 Channel 0 for 
DH485

The RS-232 port (channel 0) of the SLC 5/03, SLC 5/04, and SLC 5/05 
processor can be configured for DH485 protocol. Refer to your 
programming software user manual for software configuration 
information. 

You can connect channel 0 of the SLC 5/03, SLC 5/04, and SLC 5/05 
processors to a DH485 network using the 1747-CP3 cable and a 
1761-NET-AIC Advanced Interface Converter (AIC+). In this case, the 
AIC+ must be powered with 24V dc. The 1746-P1, -P2, -P4, -P5, and 
-P6 power supplies provide 24V dc user power which may be used to 
power the AIC+.

APS

SLC 5/01
1747-AIC

1747-C11

DH-485

DH-485

1761-NET-AIC

24V dc User Power 
Connection

1761-NET-AIC

24V dc User Power Connection

Personal Computer

RS-232

24V dc Power 
Supply

SLC 5/03, 5/04, or 5/05

1747-CP3 or 
1761-CBL-PM02

1747-CP3 or 
1761-CBL-PM02
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Important Planning 
Considerations

Carefully plan your network configuration before installing any 
hardware. Listed below are some of the factors that can affect system 
performance:

• amount of electrical noise, temperature, and humidity in the 
network environment

• number of devices on the network

• connection and grounding quality in installation

• amount of communication traffic on the network

• type of process being controlled

• network configuration

The major hardware and software issues you need to resolve before 
installing a network are discussed in the following sections.

Hardware Considerations

You need to decide the length of the communication cable, where 
you will route it, and how to protect it from the environment where it 
will be installed.

When the communication cable is installed, you need to know how 
many devices are to be connected during installation and how many 
devices will be added in the future. The following sections will help 
you understand and plan the network.

Number of Devices and Length of Communication Cable

You must install a link coupler (1747-AIC) for each node on the 
network. If you plan to add nodes later, provide additional link 
couplers during the initial installation to avoid recabling after the 
network is in operation.

The maximum length of the communication cable is 1219 m (4000 ft). 
This is the total cable distance from the first node to the last node on 
the network.
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Planning Cable Routes

Follow these guidelines to help protect the communication cable from 
electrical interference:

• Keep the communication cable at least 1.52 m (5 ft) from any 
electric motors, transformers, rectifiers, generators, arc welders, 
induction furnaces, or sources of microwave radiation.

• If you must run the cable across power feed lines, run the cable 
at right angles to the lines.

• If you do not run the cable through a contiguous metallic 
wireway or conduit, keep the communication cable at least 
0.15 m (6 in.) from ac power lines of less than 20A, 0.30 m (1 ft) 
from lines greater than 20A, but only up to 100k VA, and 0.60 m 
(2 ft) from lines of 100k VA or more.

• If you run the cable through a contiguous metallic wireway or 
conduit, keep the communication cable at least 0.08 m (3 in.) 
from ac power lines of less than 20A, 0.15 m (6 in.) from lines 
greater than 20A, but only up to 100k VA, and 0.30 m (1 ft) from 
lines of 100k VA or more.

Running the communication cable through conduit provides 
extra protection from physical damage and electrical 
interference. If you route the cable through conduit, follow 
these additional recommendations:

– Use ferromagnetic conduit near critical sources of electrical 
interference. You can use aluminum conduit in non-critical 
areas.

– Use plastic connectors to couple between aluminum and 
ferromagnetic conduit. Make an electrical connection around 
the plastic connector (use pipe clamps and the heavy gauge 
wire or wire braid) to hold both sections at the same 
potential.

– Ground the entire length of conduit by attaching it to the 
building earth ground.

– Do not let the conduit touch the plug on the cable.

– Arrange the cables loosely within the conduit. The conduit 
should contain only serial communication cables.

– Install the conduit so that it meets all applicable codes and 
environmental specifications.

For more information on planning cable routes, see Industrial 
Automation Wiring and Grounding Guidelines, Publication Number 
1770-4.1.
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Software Considerations

Software considerations include the configuration of the network and 
the parameters that can be set to the specific requirements of the 
network. The following are major configuration factors that have a 
significant effect on network performance:

• number of nodes on the network

• addresses of those nodes

• baud rate

• maximum node address selection

• SLC 5/03, SLC 5/04, and SLC 5/05 only: token hold factor

• maximum number of communicating devices

The following sections explain network considerations and describe 
ways to select parameters for optimum network performance (speed).

Number of Nodes

The number of nodes on the network directly affects the data transfer 
time between nodes. Unnecessary nodes (such as a second 
programming terminal that is not being used) slow the data transfer 
rate. The maximum number of nodes on the network is 32.

Setting Node Addresses

The best network performance occurs when node addresses start at 0 
and are assigned in sequential order. SLC 500 processors default to 
node address 1. The node address is stored in the processor status file 
(S:15L). Processors cannot be node 0. Also, initiators such as personal 
computers should be assigned the lowest numbered addresses to 
minimize the time required to initialize the network.

Setting Processor Baud Rate

The best network performance occurs at the highest baud rate. All 
devices must be at the same baud rate. The baud rate is stored in the 
processor status file (S:15H).
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Maximum Node Address Setting

The maximum node address parameter should be set as low as 
possible. This minimizes the amount of time used in soliciting 
successors when initializing the network. If all nodes are addressed in 
sequence from 0, and the maximum node address is equal to the 
address of the highest addressed node, the token rotation will 
improve by the amount of time required to transmit a solicit successor 
packet plus the slot timeout value.

Note that this does not allow any node to be added to the network 
without affecting the response time. On the other hand, since the time 
required to hold an open station address is greater than the time 
required to pass a token, it can be useful to leave a temporary device 
(such as a personal computer) connected if there is only one such 
device. (A solicit successor packet requires the same transmission time 
as the token pass, but there is an added slot timeout period.)

See your programming software user manual for the procedures to set 
node addresses, processor baud rate, and maximum node addresses.

Maximum Number of Communicating Devices

SLC 500 fixed and SLC 5/01 processors can be selected by two 
initiators maximum at the same time. Using more than two initiators to 
select the same SLC 500 fixed and SLC 5/01 processors at the same 
time can cause communication timeouts.

IMPORTANT The SLC 500 Series A (only) processors set the 
maximum node address to 31 when power is cycled 
increasing initialization and response time of the 
network.
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Installing the DH-485 
Network

To install a DH-485 network, you will need tools to strip the shielded 
cable and to attach the cable and terminators to the Isolated Link 
Coupler.

Install the DH-485 network using the following tools (or equivalent):

DH-485 Communication Cable and Isolated Link Coupler

The link coupler provides a connection for each node. The isolated 
link coupler electrically isolates the DH-485 communication interface 
from the processor and peripheral connections. Electrical-optical 
isolation is provided to 1500V.

The suggested DH-485 communication cable is Belden #3106A or 
#9842 cable. The cable is jacketed and shielded with two twisted wire 
pairs and a drain wire.

One pair provides a balanced signal line, and one wire of the other 
pair is used for a common reference line between all nodes on the 
network. The shield reduces the effect of electrostatic noise from the 
industrial environment on the network communication.

Installing the DH-485 Communication Cable

The communication cable consists of a number of cable segments 
daisy-chained together. The total length of the cable segments cannot 
exceed 1219 m (4000 ft).

Description Part Number Manufacturer

Shielded Twisted Pair Cable Belden #3106A or #9842 Belden

Stripping Tool 45-164 Ideal Industries

1/8 in. Slotted Screwdriver Not Applicable Not Applicable
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When cutting cable segments, make them long enough to route them 
from one link coupler to the next with sufficient slack to prevent 
strain on the connector. Allow enough extra cable to prevent chafing 
and kinking in the cable.

Connecting the Communication Cable to the Isolated Link Coupler

Attach the terminal block of the link coupler to the Belden #3106A or 
#9842 cable as shown below. Additional terminal blocks are available 
for replacement, see Chapter 11.

DH-485

Peripheral

CPU

Power

DH-485

Peripheral

CPU

Power

DH-485

Peripheral

CPU

Power

Belden #3106A or #9842

Link Coupler 
1747-AIC

Connector

Belden #3106A or #9842 Belden #3106A or #9842

Link Coupler 
1747-AIC

Link Coupler 
1747-AIC

Connector Connector

IMPORTANT A daisy-chained network is recommended as shown 
above. We do not recommend the following:

Belden #3106A or #9842

Connector

Belden #3106A or #9842 Belden #3106A or #9842

Connector Connector

Incorrect
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Single Cable Connection

Multiple Cable Connection

The table below shows wire/terminal connections for DH-485 
connectors for Belden #3106A.

The table below shows wire/terminal connections for DH-485 
connectors for Belden #9842.

For this Wire/Pair Connect this Wire To this Terminal
Shield/Drain Non-jacketed Terminal 2 - Shield

Blue Blue Terminal 3 - (Common)

White/Orange White with Orange Stripe Terminal 4 - (Data B)

Orange with White Stripe Terminal 5 - (Data A)

For this Wire/Pair Connect this Wire To this Terminal
Shield/Drain Non-jacketed Terminal 2 - Shield

Blue/White White with Blue Stripe Cut back - no connection(1)

(1) To prevent confusion when installing the communication cable, cut back the white with blue stripe wire 
immediately after the insulation jacket is removed. This wire is not used by DH-485.

Blue with White Stripe Terminal 3 - (Common)

White/Orange White with Orange Stripe Terminal 4 - (Data B)

Orange with White Stripe Terminal 5 - (Data A)

IMPORTANT In Series A 1747-AIC, terminal 5 was called DATA B 
and terminal 4 was called DATA A. In this case, use 
terminal numbers only and ignore signal names DATA 
B and DATA A. The internal circuitry of the Series A is 
the same as Series B.

6  Termination
5  A
4  B
3  Common
2  Shield
1  Chassis 
    Ground

Orange with White Stripes

White with Orange Stripes

Shrink Tubing 
Recommended

Blue (#3106A) or Blue with 
White Stripes (#9842)

Drain Wire

Belden #3106A or #9842

to Previous Device
to Successive Device
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Grounding and Terminating the DH-485 Network

Only one of the link couplers at the end of the link must have 
Terminals 1 and 2 of the network connector jumpered together. This 
provides an earth ground connection for the shield of the 
communication cable.

Link couplers at both ends of the network must have Terminals 5 and 
6 of the link connectors jumpered together. This connects the 
termination impedance (of 120Ω) that is built into each link coupler as 
required by the DH-485 specification. See the figure below for the 
proper jumpering.

Powering the Link Coupler

In normal operation with the programmable controller connected to 
the link coupler, the processor powers both the link coupler and 
peripheral device (DTAM, PIC) — if connected — through the C11 
cable.

If you do not connect the processor to the link coupler, then use a 
24V dc power supply to power the link coupler and peripheral 
device. The 1747-AIC requires 85 mA at 24V dc. With a peripheral 
device connected, the total current required is 190 mA at 24V dc.

If both the processor and external power are connected to the link 
coupler, only the external source is used.

1

2

3

4

5
6

1

2

3

4

5
6

End-of-Line Termination

Belden #9842 Cable
1219m (4,000 ft) maximum length

Jumper

Jumper

Jumper

IMPORTANT Always connect the CHS GND (chassis ground) 
terminal to the nearest earth ground. This connection 
must be made whether or not an external 24V dc 
supply is used.
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Below are three options for externally powering the 1747-AIC:

• If the link coupler is to be installed in an office environment, 
you can use the wall mount power supply (1747-NP1) or global 
desktop power supply (1747-NP2). The link coupler would be 
powered through either the 1747-C10 cable or by hardwiring 
from the supply to the screw terminals on the link coupler.

• If you use any of the following chassis power supplies (1746-P1, 
1746-P2, 1746-P4, 1746-P5, and 1746-P6), you can use the 24V 
dc user power supply (200 mA maximum) built into the power 
supply. The link coupler would be powered through a 
hard-wired connection from the screw terminals on the power 
supply to the screw terminals on the bottom of the link coupler.

• You can use an external DC power supply with the following 
specifications:

– operating voltage: 24V dc + 25%

– output current: 190 mA

– rated NEC

The link coupler would be powered through a hard-wired 
connection from the external supply to the screw terminals on 
the bottom of the link coupler.

ATTENTION

!
If you use an external power supply, it must be 
24V dc. Permanent damage will result if miswired 
with wrong power source.
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The figure below shows the external wiring connections and 
specifications of the link coupler.

TERMINATION
A
B
COMMON
SHIELD
CHASSIS GROUND

6
5
4
3
2
1

SLC 500
DH-485  LINK COUPLER

CAT SER

EXTERNAL POWER REQUIREMENTS

24 VDC ± 25% A T 190 mA
N.E.C. CLASS 2

24V
D

C

C
H

S
G

N
D

N
E

U
T

D
C

MADE IN U.S.A.

CAUTION EXTERNAL POWER, IF USED, MUST BE 24VDC
PERMANENT DAMAGE TO CIRCUITRY WILL RESULT
IF MISWIRED WITH THE WRONG POWER SOURCE.

FAC 1P

LISTED IND. CONT. EQ.
FOR HAZ. LOC. A196

OPERATING
TEMPERATURE
CODE T3C

CLASS 1, GROUPS A, B, C AND D, DIV. 2

CHS
GND

DC
NEUT 24V dc

Left Side View

Bottom View
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You can connect an unpowered link coupler to the DH-485 network 
without disrupting network activity. In addition, if an SLC 500 
controller powers a link coupler that is connected to the DH-485 
network, network activity will not be disrupted should the SLC 500 
controller be removed from the link coupler.

Installing and Attaching the Link Couplers

1. When installing the link coupler in an enclosure, use care so that 
the cable connecting the SLC 500 controller to the link coupler 
does not hit the enclosure door.

2. Carefully plug the terminal block into the DH-485 port on the 
link coupler you are putting on the network. Allow enough 
cable slack to prevent stress on the plug.

3. Provide strain relief for the cable after it is wired to the terminal 
block. This guards against breakage of the Belden cable wires.
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Appendix B

RS-232 Communication Interface

This appendix provides an overview of the RS-232 communication 
interface and explains how the SLC 5/03, SLC 5/04, and SLC 5/05 
processors support it. This appendix also provides information on the 
following:

• RS-232 and SCADA applications

• RS-232 communication interface overview

• SLC 5/03, SLC 5/04, and SLC 5/05 processors and RS-232 
communication

• SLC 500 devices that support RS-232 communication

• DF1 protocol and the SLC 5/03, SLC 5/04, and SLC 5/05 
processors

• ASCII communication

• DF1 communication protocol modems overview

• wiring connectors for RS-232 communication

• applications for the RS-232 communication interface

For online configuration procedures of the SLC 5/03, SLC 5/04, and 
SLC 5/05 processors for DF1 protocol, see your programming software 
user manual.

RS-232 and SCADA 
Applications

RS-232 is a communication interface included under SCADA 
(Supervisory Control and Data Acquisition) applications. SCADA is a 
term that refers to control applications that require communication 
over long distances. For more information about the use of 
Allen-Bradley equipment in SCADA applications, refer to the SCADA 
System Applications Guide, publication number AG-6.5.8, and the 
SCADA System Selection Guide, publication number AG-2.1.

RS-232 Communication 
Interface Overview

RS-232 is an Electronics Industries Association (EIA) standard that 
specifies the electrical, mechanical, and functional characteristics for 
serial binary communication.

One of the benefits of RS-232 communication is that it lets you 
integrate telephone and radio modems into your control system. The 
distance over which you are able to communicate with certain system 
devices is virtually limitless.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1728 of 3168



Publication 1747-UM011E-EN-P - February 2004

B-2        RS-232 Communication Interface

The RS-232 channel on the SLC 5/03, SLC 5/04, and SLC 5/05 
processors supports four protocols:

• Full-Duplex DF1 (default)

• Half-Duplex DF1 (SCADA)

• DH-485

• ASCII Communications

• DF1 Radio Modem

The SLC and PLC products detailed in this appendix that communicate 
over the RS-232 communication interface also use the DF1 serial 
communication protocol. DF1 protocol delimits messages, controls 
message flow, detects and signals errors, and retries after errors are 
detected.

SLC 5/03, SLC 5/04, and SLC 
5/05 processors and RS-232 
Communication

The SLC 5/03, SLC 5/04, and SLC 5/05 processors can communicate by 
means of the RS-232 communication port, channel 0. Channel 0 
supports DF1 Full-Duplex protocol, DF1 Half-Duplex master and slave 
protocol, DH485 protocol, ASCII communications, and DF1 Radio 
Modem protocol. Refer to your programming software user manual 
for information on configuring the RS-232 communication port, 
channel 0.

The details of the DF1 protocols can be found in the DF1 Protocol and 
Command Set Reference Manual, Publication Number 1770-6.5.16.

Channel 0 provides a minimum of 500V dc isolation between the I/O 
signals and the logic ground of the SLC 5/03, SLC 5/04, and SLC 5/05 
processors. The channel is a 9-pin D-shell. The table below provides a 
description of each of the pins.

The D-shell is the bottom port on the SLC 5/03, SLC 5/04, and 
SLC 5/05 processors.

Pin Pin Name

1 DCD (Data Carrier Detect)

2 RXD (Receive Data)

3 TXD (Transmit Data)

4 DTR (Data Terminal Ready)

5 COM (Common Return [Signal Ground])

6 DSR (Data Set Ready)

7 RTS (Request to Send)

8 CTS (Clear to Send)

9 NC (No Connection)
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SLC 500 Devices that 
Support RS-232 
Communication

The SLC 500 product line has three other modules, aside from the 
SLC 5/03, SLC 5/04, and SLC 5/05 processors, that support the RS-232 
communication interface. They are the DH-485 Communication 
Interface (1770-KF3), the BASIC module (1746-BAS), and the 
DH-485/RS-232C Interface (1747-KE). All three of these modules can 
be used with either the SLC 5/01 or SLC 5/02 processor.

1770-KF3 Module

The 1770-KF3 module links host computers with the Allen-Bradley 
DH-485 Data Highway. The host computer communicates with the 
1770-KF3 over an RS232 link using DF1 protocol. Through the 
1770-KF3, the host computer can communicate with the nodes on the 
DH-485 network. 

For more information on the 1770-KF3 module, see the DH-485 
Communication Interface User Manual, Catalog Number 1770-6.5.18.

1747-KE Module

The 1747-KE is a communication interface module that acts as a 
bridge between DH-485 networks and devices requiring DF1 protocol. 
You can configure the DF1 port on the 1747-KE for RS-232/423, 
RS-422, or RS-485 devices. Residing in an SLC 500 chassis, the 1747-KE 
is ideally used as an interface module, linking remote DH-485 
networks via a modem to a central host.

For more information on the 1747-KE module, see the DH-485/RS-232 
Interface Module User Manual, Catalog Number 1747-IN006.

1746-BAS and 1746-BAS-T Modules

The 1746-BAS and 1746-BAS-T modules, which are programmed using 
the BASIC language, have two configurable serial ports for interfacing 
to computers, modems, serial printers, and other RS-232 compatible 
devices. You can also use them for off-loading complex math routines 
from an SLC 500 processor, thereby conserving ladder logic memory.

For more information on the 1746-BAS module, see the SLC 500 
BASIC and BASIC-T Module User Manual, Catalog Number 
1746-UM004.
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DF1 Protocol and the SLC 
5/03, SLC 5/04, and SLC 5/05 
Processors

DF1 protocol combines data transparency (ANSI — American National 
Standards Institute — specification subcategory D1) and 2-way 
simultaneous transmission with embedded responses (F1). It is also a 
peer-to-peer, link-layer protocol. This means that system devices have 
equal access to messages being sent over the RS-232 communication 
interface.

DF1 protocol provides two modes of communication: full- and 
half-duplex. 

DF1 Full-Duplex Protocol

DF1 full-duplex protocol (also referred to as DF1 point-to-point 
protocol) lets you use RS-232 point-to-point communication in 
applications that require it. This type of protocol supports 
simultaneous transmissions between two devices in both directions. 
You can use channel 0 as a programming port, or as a peer-to-peer 
port using the MSG instruction.

In full-duplex mode, the SLC 5/03, SLC 5/04, and SLC 5/05 processors 
can send and receive messages. When the SLC 5/03, SLC 5/04, and 
SLC 5/05 processors receive messages, they act as an end device, or 

final destination for the data packets(1). The processor ignores the 
destination and source addresses received in the data packets. 
However, the processor swaps these addresses in the reply that it 
transmits in response to any command data packet that it has 
received.

By setting a parameter with your programming software, you can also 
make the processor verify that the host computer can receive 
embedded responses. To do this, the processor waits to receive an 
embedded response from the host computer, before sending one of its 
own. A host computer that can send embedded responses should also 
be able to receive them.

If you use modems with DF1 full-duplex protocol, make sure that they 
are capable of simultaneous bi-directional communication. Typically, 
dial-up modems designed to be connected to standard telephone lines 
can support full-duplex.

(1) The exceptions to this are SLC 5/04 and SLC 5/05 processors that have the DH+ to DF1 or Ethernet to DF1 
full-duplex passthru bit enabled. In the case of the SLC 5/04, the processor checks the destination address in 
the packet and if it does not match the configured DH+ address of the processor, the packet is forwarded onto 
the DH+ network to the destination address DH+ node. In the case of the SLC 5/05, the processor checks the 
destination address in the packet. If the routing table exists and an IP address is in the routing table for that 
DF1 address, the packet is forwarded out to the Ethernet network to that IP address.
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Full-Duplex (Point-to-Point)

DF1 Half-Duplex Protocol

DF1 half-duplex protocol provides a multi-drop single master/multiple 
slave network. In contrast to the DF1 full-duplex protocol, 
communication takes place in one direction at a time. You can use 
channel 0 as a programming port, or as a peer-to-peer port using the 
MSG instruction.

In half-duplex mode, the SLC 5/03, SLC 5/04, and SLC 5/05 processors 
can be either master or slave devices. As a master device, the 
processor polls each slave on the network on a regular and sequential 
basis. The master also supports routing of data packets from one slave 
to another, or slave-to-slave communication. As a slave device, the 
processor can send data packets when polled by the master device, 
which initiates all communication with slave devices.

If the master device has no data to send, it can still receive data from 
the slave device. To do this, the master sends out a poll packet 
addressed to the slave. If the slave has data to send, it does so in 
response to the poll packet. Otherwise, the slave sends a simple 
two-byte response, so that the master knows that it is active.

Several Allen-Bradley products support half-duplex master protocol. 
They include the Enhanced PLC-5 processors, and SLC 5/03, SLC 5/04, 
and SLC 5/05 processors. WINtelligent™ Linx and RSLinx™ (2.0 or 
higher) from Rockwell Software, Inc. also support half-duplex master 
protocol.

DF1 Half-duplex supports up to 255 slave devices (addresses 0 to 254) 
with address 255 reserved for master broadcasts. The SLC 5/03, 
SLC 5/04, and SLC 5/05 support broadcast reception. SLC 5/03, 
SLC 5/04, and SLC 5/05 processors with operating system FRN C/6 can 
also initiate broadcast write commands via the MSG instruction for all 

SLC 5/03
(1747-L532)

Modem
SLC 5/03
(1747-L532)

1747-CP3

Modem
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channel 0 system mode drivers and for channel 1 (DH-485) on the 
SLC 5/03 processor.

Either half-duplex or full-duplex modem types can be used for the 
master, but half-duplex modems must be used for the slaves 
(assuming there is more than one on a multi-drop network).

TIP Broadcast is not supported for read commands or 
any remote messages. Broadcast is also not 
supported by the SLC 5/04 channel 1 DH+ network 
or the SLC 5/05 channel 1 Ethernet network.

Modular Controller with SLC 
5/02 Processor and 1747-KE 
Interface Module (Slave)

Modular Controller with 
SLC 5/03 Processor (Slave) Modular Controller with SLC 

5/01 Processor and 1747-KE 
Interface Module (Slave)

Fixed Controller with 1747-KE 
Interface Module (Slave)

Personal Computer 
Running RSLinx with DF1 
Half-Duplex Protocol 
(Master)

RS-232 (DF1 Protocol)

Modem Modem Modem Modem

Modem

Modular Controller with SLC 
5/02 Processor and 1747-KE 
Interface Module (Slave)

Modular Controller with 
SLC 5/03 Processor (Slave) Modular Controller with SLC 

5/01 Processor and 1747-KE 
Interface Module (Slave)

Fixed Controller with 1747-KE 
Interface Module (Slave)

Modular Controller with 
SLC 5/03 Processor 
(Master)

RS-232 (DF1 Protocol)

Modem Modem Modem Modem

Modem
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DF1 Radio Modem Channel 0 Driver

Series C FRN 6 (FRN C/6) and higher versions of operating systems 
OS302 (SLC 5/03), OS401 (SLC 5/04) and OS501 (SLC 5/05) include a 
channel 0 system mode driver called DF1 Radio Modem. This driver 
implements a protocol, optimized for use with radio modem 
networks, that is a hybrid between DF1 Full-Duplex protocol and DF1 
Half-Duplex protocol, and therefore is not compatible with either of 
these protocols.

Like DF1 Full-Duplex protocol, DF1 Radio Modem allows any node to 
initiate to any other node at any time (if the radio modem network 
supports full-duplex data port buffering and radio transmission 
collision avoidance). Like DF1 Half-Duplex protocol, a node ignores 
any packets received that have a destination address other than its 
own, with the exception of broadcast packets and passthru packets.

Unlike either DF1 Full-Duplex or DF1 Half-Duplex protocols, DF1 
Radio Modem protocol does not include ACKs, NAKs, ENQs, or poll 
packets. Data integrity is ensured by the CRC checksum.

Using the DF1 Radio Modem

The DF1 Radio Modem driver can be configured as the system mode 
driver for channel 0 using RSLogix 500™ version 5.50 or higher. 

IMPORTANT The DF1 Radio Modem driver should only be used 
among devices that support and are configured for 
the DF1 Radio Modem protocol. Only SLC 5/03, 5/04 
and 5/05 processors with operating systems FRN C/6 
support DF1 Radio Modem protocol.

IMPORTANT There are some radio modem network 
configurations that will not work with the DF1 Radio 
Modem driver. (See DF1 Radio Modem System 
Limitations on page B-9.) In these configurations, 
continue to use DF1 Half-Duplex protocol.
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The channel 0 configuration appears as follows:

The Baud, Parity, Stop Bits and Error Detection selections are identical 
to the other DF1 drivers. Valid Node Addresses are 0 to 254, just like 
the DF1 half-duplex drivers. 

The primary advantage of using DF1 Radio Modem protocol for radio 
modem networks is in transmission efficiency. Each read/write 
transaction (command and reply) requires only one transmission by 
the initiator (to send the command) and one transmission by the 
responder (to return the reply). This minimizes the number of times 
the radios need to “key-up” to transmit, which maximizes radio life 
and minimizes radio power consumption. In contrast, DF1 
Half-Duplex protocol requires five transmissions for the DF1 Master to 
complete a read/write transaction with a DF1 Slave – three by the 
master and two by the slave.

The DF1 Radio Modem driver can be used in a “pseudo” Master/Slave 
mode with any radio modems, as long as the designated “Master” 
node is the only node initiating MSG instructions, and as long as only 
one MSG instruction is triggered at a time.

For modern serial radio modems that support full-duplex data port 
buffering and radio transmission collision avoidance, the DF1 Radio 
Modem driver can be used to set up a “masterless” peer-to-peer radio 
network, where any node can initiate communications to any other 
node at any time, as long as all of the nodes are within radio range so 
that they receive each other’s transmissions.
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DF1 Radio Modem System Limitations

The following questions need to be answered in order to determine if 
you can implement the new DF1 Radio Modem driver in your radio 
modem network:

1. Are all of the devices SLC 5/03, 5/04 or 5/05 processors?

If so, then they must all be at operating system FRN C/6 or 
higher in order to be configured with the DF1 Radio Modem 
driver using RSLogix 500 version 5.50 or higher. If not, then 
make sure that all of the nodes can support the DF1 Radio 
Modem protocol. Once channel 0 is configured for DF1 Radio 
Modem, you will need to use channel 1 to locally monitor and 
program your SLC processor using RSLogix 500.

2. Does each node receive the radio transmissions of every other 
node, being both within radio transmission/reception range and 
on a common receiving frequency (either via a “Simplex” radio 
mode or via a single, common, full-duplex repeater)?

If so, then go to question #3 to see if you can use the DF1 Radio 
Modem driver to set up a peer-to-peer radio network. If not, 
then you may still be able to use the DF1 Radio Modem driver, 
but only if you limit MSG instruction initiation to the node 
connected to the “master” radio modem whose transmissions 
can be received by every other radio modem in the network.

3. Do the radio modems handle full-duplex data port buffering and 
radio transmission collision avoidance?

If so, and the answer to #2 is yes as well, then you can take full 
advantage of the peer-to-peer message initiation capability in 
every node (i.e., the ladder logic in any node can trigger a MSG 
instruction to any other node at any time). If not, then you may 
still be able to use the DF1 Radio Modem driver, but only if you 
limit MSG instruction initiation to a single “master” node whose 
transmission can be received by every other node.

4. Can I take advantage of the SLC 5/04 and 5/05 
channel-to-channel passthru to remotely program the other SLC 
nodes using RSLinx and RSLogix 500 running on a PC connected 
to a local SLC processor via DH+ or Ethernet?

Yes, with certain limitations imposed based on the radio modem 
network.
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ASCII Communication ASCII protocol allows you to connect the SLC 5/03, SLC 5/04, and 
SLC 5/05 processors to serial printers, PCs, and other third party 
devices. ASCII protocol allows your ladder program to manage ASCII 
data.

DF1 Communication 
Protocol Modems Overview

You can connect the SLC 5/03, SLC 5/04, and SLC 5/05 processors to 
several different types of modems. In all cases, the processors act as 
Data Terminal Equipment (DTE). DTE send and/or receive data on a 
network. Modem or line drivers act as Data Communication 
Equipment (DCE), which provide the signal conversion and coding 
required for communication between DTE and data circuits. Other 
DCE include phone-line modems and specialized modems, such as 
radio and satellite-link modems.

In addition to Common Return (COM), Receive Data (RXD), and 
Transmit Data (TXD), the following active modem-control lines are 
provided on the SLC 5/03, SLC 5/04, and SLC 5/05 processors:

RTS (Request to Send) — this output signal indicates to the modem 
or other DCE that the DTE wants to transmit.

CTS (Clear to Send) — this input signal from the modem indicates 
the modem is ready to receive the transmission by the DTE for 
forwarding over a link.

DSR (Data Set Ready) — this input signal indicates the DCE device is 
ready for operation. Loss of this signal causes a “modem-lost” 
condition in the processor.

DTR (Data Terminal Ready) — this output signal from the DTE 
indicates that it is ready for operation. You can also use this signal 
with the processor to initiate DTR dialing in dial-up modems that 
support such a feature.

DCD (Data Carrier Detect) — this is an input signal from the DCE 
that indicates a carrier signal is being received and that presumably 
data is to be received for forwarding to the DTE connected.

Modular Controller with 
SLC 5/03 Processor

RS-232 Channel 0

1747-CP3
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Wiring Connectors for 
RS-232 Communication

To connect Allen-Bradley devices with other devices over RS-232, you 
must wire the cable connectors so that communication can occur 
through the cabling, which provide the interface between devices.

Types of RS-232 Connectors

The figures below show male connectors, and their pinout locations, 
for Allen-Bradley devices.

DTE Pinout

Channel 0 is configured as DTE for all SLC 5/03, SLC 5/04, and 
SLC 5/05 processors. The pinouts are the same as the 9-pin PC port.

DTE 9 Pinout Signal is Equivalent 
DTE 15 Pinout

Equivalent 
DTE 25 PinoutPin Description

1 DCD Data Carrier Detect Input 8 8 

2 RXD Received Data Input 3 3

3 TXD Transmitted Data Output 2 2

4 DTR Data Terminal Ready Output 11 20

5 COM Common Return (Signal 
Ground)

Shared 7 7

6 DSR Data Set Ready Input 6 6

7 RTS Request to Send Output 4 4

8 CTS Clear to Send Input 5 5

9 NC No Connection Input 22 (RI Ring 
Indicator)

25
24
23
22
21
20
19
18
17
16
15
14

13
12
11
10

9
8
7
6
5
4
3
2
1

8
7
6
5
4
3
2
1

15
14
13
12
11
10
9

5
4
3
2
1

9
8
7
6

9-Pin Connector (Male) 15-Pin Connector (Male) 25-Pin Connector (Male)
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DCE Pinout

Devices such as a modem are DCE. The pinouts on these terminals 
are wired to interface with DTE.

Pin Assignments for Wiring Connectors

Use the following pin assignments to wire the connectors of 
Allen-Bradley control devices with modems and peripheral devices 
that support RS-232 communication. See the table below to find the 
wiring diagram that you need.

DCE 9 Pinout Signal is Equivalent DCE 25 
PinoutPin Description

1 DCD Data Carrier Detect Input 8 

2 RXD Received Data Input 3

3 TXD Transmitted Data Output 2

4 DTR Data Terminal Ready Output 20

5 COM Common Return (Signal Ground) Shared 7

6 DSR Data Set Ready Input 6

7 RTS Request to Send Output 4

8 CTS Clear to Send Input 5

9 RI Ring Indicator Input 22

IMPORTANT DCE signal names are viewed from a DTE 
perspective. For example, TXD is a DTE output and 
also a DCE input.

To Connect this 
Device

To this Device Remarks See this 
Page

Personal Computer Modem Hardware Handshaking Enabled B-13

Peripheral DTE Hardware Handshaking Disabled B-13

SLC 5/03, SLC 5/04, 
and SLC 5/05 
Processors

Modem Hardware Handshaking Enabled B-14

Peripheral DTE Hardware Handshaking Disabled B-14

Personal Computer Using a 1747-CP3 Cable B-15

1747-KE Modem Hardware Handshaking Enabled B-15

Peripheral DTE Hardware Handshaking Disabled B-15

1746-BAS Modem Hardware Handshaking Enabled B-16

Peripheral DTE Hardware Handshaking Disabled B-16
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Personal Computer to a Modem (Hardware Handshaking Enabled)

(1) Connect to the shield of the cable.

Personal Computer to SLC 5/03, SLC 5/04, or SLC 5/05 Processor, 1770-KF3, 
or PLC-5 (Hardware Handshaking Disabled) (1)

(1) You can also use cable 1747-CP3.
(2) Jumpers are only needed if you cannot disable the hardware handshaking on the port.
(3) Connect to the shield of the cable.

1770-KF3 Modem Hardware Handshaking Enabled B-17

2760-RB Modem Hardware Handshaking Enabled B-17

Peripheral DTE Hardware Handshaking Disabled B-17

PLC-5 (Channel 0) Modem Hardware Handshaking Enabled B-18

Peripheral DTE Hardware Handshaking Disabled B-18

To Connect this 
Device

To this Device Remarks See this 
Page

 1

 2

 3

 4

 5

 6

 7

 8

 9

 8

 3

 2

 20

 7

 6

 4

 5

 22

1

 1

 3

 3

 4

 5

 6

 7

 8

 9

 8

 2

 DCD

TXD

DTR

COM

DSR

RTS

CTS

RI

 RXD

 DCD

 GND (1)

TXD

DTR

COM

DSR

RTS

CTS

RI

 RXD

 2

 20

 7

 6

 4

 5

 22

25-Pin 9-Pin PC
Modem 9-Pin 25-Pin

DTE DCE

 1

 3

 2

 4

 5

 6

 7

 8

 8

 2

 3

 20

 7

 6

 4

 5

1

 1

 3

 3

 4

 5

 6

 7

 8

 9

 8

 2

 DCD

 TXD

 DTR

 COM

 DSR

 RTS

 CTS

 RI

 RXD

 DCD

 TXD

 DTR

 COM

 DSR

 RTS

 CTS

 GND

 RXD

 2

 20

 7

 6

 4

 5

 22

(2)

(2)

(2)

(3)

(2)

25-Pin 9-Pin PC
Modem 9-Pin 25-Pin

DTE
DCE
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SLC 5/03, SLC 5/04, or SLC 5/05 Processor Connected to a Modem 
(Hardware Handshaking Enabled)

(1) Connect to the shield of the cable.

SLC 5/03, SLC 5/04, or SLC 5/05 Processor to another SLC 5/03, SLC 5/04, or 
SLC 5/05, Personal Computer, 1770-KF3, or PLC-5 (Hardware Handshaking 
Disabled) (1)

(1) You can also use cable 1747-CP3.
(2) Jumpers are only needed if you cannot disable the hardware handshaking on the port.
(3) Connect to the shield of the cable.
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SLC 5/03, SLC 5/04, or SLC 5/05 Processor Connected to a Personal 
Computer with a 1747-CP3 Cable

1747-KE to a Modem (Hardware Handshaking Enabled)

(1) Connect to the shield of the cable.

1747-KE to a SLC 5/03, SLC 5/04, or SLC 5/05 Processor, Personal Computer, 
1770-KF3, or PLC-5 (Hardware Handshaking Disabled) (1)

(1) You can also use cable 1747-CP3.
(2) Jumpers are only needed if you cannot disable the hardware handshaking on the port.
(3) Connect to the shield of the cable.
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Peripheral 
Device 9-Pin 25-Pin

DTE
DTE

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1742 of 3168



Publication 1747-UM011E-EN-P - February 2004

B-16        RS-232 Communication Interface

1746-BAS to a Modem (Hardware Handshaking Enabled)

(1) Connect to the shield of the cable.

1746-BAS to a SLC 5/03, SLC 5/04, or SLC 5/05 Processor, Personal 
Computer, 1770-KF3, or PLC-5 (Hardware Handshaking Disabled) (1)

(1) You can also use cable 1747-CP3.
(2) Jumpers are only needed if you cannot disable the hardware handshaking on the port.
(3) Connect to the shield of the cable.
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1770-KF3 to a Modem (Hardware Handshaking Enabled)

(1) Connect to the shield of the cable.

2760-RB to a Modem (Hardware Handshaking Enabled)

(1) Connect the shield of the cable to the GND pin on one end only. Leave the other end open.

2760-RB to a SLC 5/03, SLC 5/04, or SLC 5/05 Processor, Personal Computer, 
1770-KF3, or PLC-5 (Hardware Handshaking Disabled)

(1) You can also use cable 1747-CP3.
(2) Jumpers are only needed if you cannot disable the hardware handshaking on the port.
(3) Connect the shield of the cable to the GND pin on one end only. Leave the other end open.
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PLC-5 (Channel 0) to a Modem (Hardware Handshaking Enabled)

(1) Connect to the shield of the cable.

PLC-5 (Channel 0) to a SLC 5/03, SLC 5/04, or SLC 5/05 Processor, Personal 
Computer, 1770-KF3, PLC-5, 1747-KE, or 1746-BAS (Hardware Handshaking 
Disabled) (1)

(1) You can also use cable 1747-CP3.
(2) Jumpers are only needed if you cannot disable the hardware handshaking on the port.
(3) Connect to the shield of the cable.
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Applications for the RS-232 
Communication Interface

The figures below illustrate different applications for the RS-232 
communication interface.

DF1 Full-Duplex Peer-to-Peer

Half-Duplex with Slave-to-Slave Routing

IMPORTANT The 1747-KE module does not support slave-to-slave 
transfers.

Modem

SLC 5/03 Modular Controller SLC 5/03 Modular Controller

Modem

Modem

ModemModem Modem

WINtelligent Linx or RSLinx 
Running DF1 Half-Duplex 
Protocol (Master)

SLC 5/03 Modular Controller SLC 5/03 Modular Controller
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Appendix C

Setting Up the DH+ Network

This appendix provides an overview of the Data Highway Plus (DH+) 
communication protocol and explains how the SLC 5/04 processors 
support it. This appendix also provides information on the following:

• DH+ communication protocol overview

• SLC 5/04 processor and DH+ communication

• wiring connectors for DH+ communication for SLC 5/04

• typical DH+ network configuration

Data Highway Plus 
Communication Protocol 
Overview

Data Highway Plus implements peer-to-peer communication with a 
token-passing scheme to rotate link mastership among a maximum of 
64 nodes. Since this method does not require polling, it helps provide 
time-efficient reliable data transport. The DH+ features:

• remote programming of PLC-2®, PLC-3®, PLC-5 and SLC 500 
processors on your network

• direct connections to PLC-5 processors and industrial 
programming terminals

• easy re-configuration and expansion if you want to add more 
nodes later

• a communication rate of 57.6K baud, 115.2K baud, or 
230.4K baud

IMPORTANT A programming device, such as a personal computer, 
using a 1784-KT Communication Interface module 
does not operate faster than 57.6K baud. The 
1784-KTX, -KTXD, -PKTX, -PKTXD, and -PCMK can 
operate at all three communication rates.
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C-2        Setting Up the DH+ Network

The following table summarizes the type of termination resistor 
needed to communicate at the specified baud rate with the maximum 
cable length.

SLC 5/04 Processors and 
DH+ Communication

The SLC 5/04 processors let you operate DH+ communication protocol 
by means of the DH+ communication channel 1. The SLC 5/04 
processors also support DF1 full-duplex protocol, DF1 half-duplex 
master and slave protocol, ASCII, or DH-485 via its RS-232 port, 
channel 0. The 3-pin connector, provided with the SLC 5/04 
processors, is for actual DH+ communication and the 8-pin connector 
is for monitoring DH+ communication.

DH+ Channel 1, 3-Pin

DH+ Channel 1, 8-Pin

Termination Link Resistor 
Value Ω

Communication Rate 
(Kbaud)

Maximum Cable Length 
m (ft)

150 57.6 3,048 (10,000)

150 115 1,542 (5,000)

82 230.4 762 (2,500)

Pin Pin Name

1 DH+ Data Line 1

2 Shield

3 DH+ Data Line 2

Pin Pin Name

1 DH+ Data Line 2

2 No Connection

3 Shield

4 No Connection

5 No Connection

6 DH+ Data Line 1

7 No Connection

8 No Connection
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The location of channel 1 is detailed in the drawing below.

SLC 5/04 CPU

RUN PROG

FORCE

RS232BATT

DH+FLT
RUN

REM

DH+ 
Channel 1
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Wiring Connectors for DH+ 
Communication for SLC 5/04 
Processors

To connect Allen-Bradley devices with other devices over DH+, you 
must wire the 3-pin cable connectors so that communication can 
occur through the cabling. Each device requires its own node address.

Terminate the DH+ link on both ends by connecting a 150Ω, 1/2W 
resistor between terminals 1 and 2 of the 3-pin connector when you 
are communicating at 57.6K baud with a PLC-5 processor or 115.2K 
baud with other SLC 5/04 processors. Use an 82Ω, 1/2W resistor if you 
are communicating at 230.4K baud with other SLC 5/04 processors or 
Series E enhanced PLC-5 processor.

SLC 5/04 CPU

PROC

PROG

FORCE

COMM

BATT

RUN

R
E
M

      PLC±5/20
PROGRAMMABLE
   CONTROLLER

1

2

1

2

A B

SLC 5/04 CPU

1

2

RUN PROG

FORCE

RS232BATT

DH+FLT

RUN

REM RUN PROG

FORCE

RS232BATT

DH+FLT

RUN

REM

Clear
Shield
Blue

Clear
Shield
Blue

Clear
Shield
Blue

Terminating 
Resistor

Terminating 
ResistorConnectorConnector Connector Connector

Belden #9463 Belden #9463
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Minimizing Noise

To minimize the affect of noise on the SLC 5/04 processor, ground the 
cable shields to earth via 0.01μF capacitors as shown in the DH+ 
wiring example below. Only directly ground the shield at one point 
on the network.

SLC 5/04 CPU

PROC

PROG

FORCE

COMM

BATT

RUN

R
E
M

      PLC±5/20
PROGRAMMABLE
   CONTROLLER

1

2

1

2

A B

SLC 5/04 CPU

1

2

RUN PROG

FORCE

RS232BATT

DH+FLT

RUN

REM RUN PROG

FORCE

RS232BATT

DH+FLT

RUN

REM

Clear
Shield
Blue

Clear
Shield
Blue

Clear
Shield
Blue

Terminating 
Resistor

Terminating 
Resistor

Connector Connector Connector

Belden #9463 Belden #9463

0.01μF

Shield (1)

Shield

0.01μF

Shield

Earth Ground

Earth Ground

Earth Ground

(1) To chassis ground directly at one point only in the network.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1752 of 3168



Publication 1747-UM011E-EN-P - February 2004

C-6        Setting Up the DH+ Network

Typical DH+ Network 
Configuration

The following figure illustrates a possible configuration for the 
SLC 5/04 processor on a DH+ network. You can also use an SLC 500, 
SLC 5/01, SLC 5/02, SLC 5/03, or SLC 5/05 processor in place of the 
SLC 5/04 on the DH+ network if the 1785-KA5 card is used with a 
PLC-5.

The DH+ protocol uses factory set timeouts to restart token-passing 
communication if the token is lost because of a defective node.

Other devices that use the DH+ network include those in the table 
below.

APS

DH+ Network

PC with 1784-KTX, 1784-KTXD, 
1784-PKTX, or 1784-PKTXD

PLC-5/15

PLC-5/15 with a 1785-KA5

SLC 5/04 Modular 
Controller

1747-NET-AIC 
Interface 
Converter

SLC 5/02 Modular Controller SLC 5/03 Modular Controller

The PLC-5 and 
1785-KA5 are 
daisy chained 
together.

1747-AIC

1747-AIC 1747-AIC

1747-AIC

Catalog Number Description Installation Requirement Function Publication

1784-KTX, -KTXD PC DH+ Interface Card ISA Bus Provides DH+ or DH-485 connection 1784-6.5.22

1784-PCMK PCMCIA Interface Card PCMCIA slot in computer Provides DH+ or DH-485 connection 1784-6.5.19

1784-PKTX, -PKTXD PC DH+ Interface Card PCI Bus Provides DH+ or DH-485 connection 1784-6.5.27
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Appendix D

Control Networks

This appendix provides a brief introduction about control networks. 
For more information on using control networks, see the following 
publications:

The Allen-Bradley Remote I/O Network is a master/slave control 
network that enables chassis of I/O, operator interface terminals, 
push-button panels, I/O blocks, message displays, drives, etc., to be 
great distances from the host PLC processor. The SLC 500 fixed, 
SLC 5/01, SLC 5/02, SLC 5/03, SLC 5/04, or SLC 5/05 can interface to 
this network through the 1747-DCM module for distributed control. 
The DCM allows the SLC 500 to look like another slave device on the 
network.

Allen-Bradley Remote I/O 
Network

Below is an example of the Allen-Bradley Remote I/O Network.

Control Network Publication Publication 
Number

Remote I/O Direct Communication Module User Manual 1747-6.8

RIO Scanner User Manual 1747-6.6

DeviceNet DeviceNet Scanner Configuration Manual 1747-6.5.5

DeviceNet Interface User Manual 1761-6.5

ControlNet SLC ControlNet Scanner Reference Manual 1747-RM623

SLC 500 ControlNet RS-232 Interface Module 
User Manual

1747-5.34

SLC Fixed 
Controller SLC 5/01 SLC 5/03

1747-DCM1747-DCM1747-DCM

PLC-5 or SLC 5/02 and higher 
processors with 1747-SN scanner

PanelView Operator Terminal
1771 Remote I/O Network
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With an SLC 5/02, SLC 5/03, SLC 5/04, or SLC 5/05 processor, a 
1747-SN Remote I/O Scanner can be used as the master of a remote 
I/O network.

Each 1747-SN Scanner supports 4 logical racks of 256 I/O each per 
logical rack. If large amounts of data need to be transferred to a 
device such as a PanelView Operator Interface, the 1747-SN Series B 
Scanner supports block transfer of up to 64 words of data. Up to 16 
devices can be connected to a single remote I/O network. The SLC 
system supports multiple 1747-SN scanners if more devices are 
required to be controlled by a single SLC processor.

Remote I/O Passthru

Remote I/O passthru allows you to communicate between a personal 
computer on the same network as a SLC 5/03, 5/04, or 5/05 processor 
to devices on the Remote I/O Network. For example, a personal 
computer running PanelBuilder32 Software and communicating on 
the DH+ network could upload and download applications from a 
PanelView Operator Terminal communicating on the Remote I/O 
network. This feature eliminates the need to physically connect the 
personal computer to the PanelView Operator Terminal when you 
need to change the application. This capability is available on the 
1747-SN Series B Scanner, and the 1747-BSN Backup Scanner.

PanelView Operator Terminal

Block I/O

1747-SN

1747-ASB 1747-ASB

1771 Remote I/O Network
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DeviceNet Network A DeviceNet network connects plant floor devices directly to the 
control system (e.g., SLC 500 controller) reducing the number of I/O 
interfaces and wiring associated with a typical hard-wired solution. 
The DeviceNet communication network is a completely open device 
network and has the support of industry’s leading sensor, actuator, 
and control manufacturers.

The 1747-SDN DeviceNet Scanner

In a typical configuration, the 1747-SDN DeviceNet Scanner acts as an 
interface between DeviceNet devices and the SLC 5/02, SLC 5/03, 
SLC 5/04, and SLC 5/05 processors. The scanner communicates with 
DeviceNet devices over the network to:

• read inputs from a device

• write outputs to a device

• download configuration data

• monitor a device’s operational status

The scanner communicates with the SLC 500 processors to exchange 
I/O data. Information exchanged includes:

• device I/O data

• status information

• configuration data

PanelView Operator Terminal

Block I/O

1747-SN, Series B

PC running 
PanelView Software

1747-DCM

1771 Remote I/O Network

SLC 5/02SLC 5/04

DH+ Network

TIP The SLC 5/03 OS302 or later, SLC 5/04 OS401 or 
later, and SLC 5/05 support remote I/O passthru via 
both their communication ports.
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A single scanner (master) can communicate with up to 63 nodes 
(slaves) on DeviceNet. The SLC system supports multiple scanners if 
more devices are required to be controlled by a single SLC 500 
processor.

The 1761-NET-DNI DeviceNet Interface

The DeviceNet Interface (DNI) is an intelligent DeviceNet to DF1 
protocol conversion device that allows existing DF1 devices to 
communicate on DeviceNet. The DF1 device is able to exchange I/O 
data with a master device and is able to initiate and receive DF1 
encapsulated DeviceNet messages across DeviceNet.

The DNI provides a single DeviceNet connection point and a single 
RS-232 connection. The DeviceNet port is isolated from the DNI 
digital logic and RS-232 port.

SLC 5/02 or higher 
processor

1747-SDN Scanner

1770-KFD PC with 
RSNetworx for 
DeviceNet

RS-232
cable

DeviceNet
Devices

RediSTATION

1305 Drive

Flex I/O

DeviceNet Network
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The primary functions of the DNI are:

• to collect and receive input data from the DF1 device connected 
on its RS-232 port and forward that data to a connected master 
on DeviceNet

• to monitor output data received from the DeviceNet master and 
write that data to the DF1 device

• to allow DF1 devices to send and receive messages across the 
DeviceNet network

The DNI can be used to interconnect:

• MicroLogix™ controllers

• PLC®-5 programmable controllers

• operator interface devices

• SLC 5/03, SLC 5/04, and SLC 5/05 processors

DeviceNet Network Length

The DeviceNet network lengths are listed below.

Network Length Baud Rate

100 m (328.08 ft) 500K baud

200 m (656.16 ft) 250K baud

500 m (1640.42 ft) 125K baud

KFD

1747-SDN ScannerSLC 5/03 or higher processor

Master/Slave I/O
Peer-to-Peer Messaging

DeviceNet Network

DNI Module
PC with RSLogix500 and/or 
DeviceNet Manager

Node 3

Node 1

Node 2
MicroLogix Controller
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ControlNet Network ControlNet systems are designed to:

• provide high-speed, repeatable, deterministic I/O transmission

• allow control and message information to co-exist on the same 
physical media

• make sure that I/O data transfers are not affected by 
programming terminal activity or interscanner message activity 
on the network

The 1747-SCNR ControlNet Scanner Module

The 1747-SCNR Scanner provides the capability for SLC processors to 
produce or consume scheduled I/O to and from a ControlNet 
network. Scheduled messaging allows the SLC processor program to 
control I/O events in real time over ControlNet. The module connects 
to a ControlNet network via the standard BNC connectors.

The 1747-KFC15 ControlNet Messaging Module

The 1747-KFC15 module provides the capability for SLC 5/03 and 
higher processors to send or receive unscheduled ControlNet 
messages. With unscheduled messages, the SLC processor program 
can send peer-to-peer messages or be accessed and edited over the 
ControlNet network using RSLogix 500™.

The 1747-KFC15 connects to the ControlNet network via the standard 
BNC connectors and links to the SLC processor via a standard RS-232 
cable. Other programming interfaces can connect to the ControlNet 
network through the 1747-KFC15 module’s network access port.
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Appendix E

Communicating with Devices on an Ethernet 
Network

This appendix:

• describes SLC 5/05 processors and Ethernet communication

• describes SLC 5/05 performance considerations

• describes Ethernet network connections and media

• explains how the SLC 5/05 establishes node connections

• lists Ethernet configuration parameters and procedures

• describes configuration for subnet masks and gateways

SLC 5/05 Processors and 
Ethernet Communication

Ethernet is a local area network that provides communication 
between various devices at 10 Mbps. The physical communication 
media options for the SLC 5/05 are:

• built-in

– twisted-pair (10Base-T)

• with media converters or hubs

– fiber optic

– broadband

– thick-wire coaxial cable (10Base-5)

– thin-wire coaxial cable (10Base-2)

See the following page for more information on Ethernet physical 
media.
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The SLC 5/05 supports Ethernet communication via the Ethernet 
communication channel 1 shown in the drawing below.

SLC 5/05 Performance 
Considerations

Actual performance of an SLC 5/05 processor varies according to:

• size of Ethernet messages

• frequency of Ethernet messages

• network loading

• the implementation of and performance of your processor 
application program

SLC 5/05 CPU

RUN PROG

FORCE

RS232BATT
ENETFLT

RUN

REM

Channel 1 
Ethernet 
(10Base-T)

Channel 0 
RS-232 
(DH485, DF1, 
or ASCII)

Optimal Performance: RSLinx to SLC 5/05 Processor (2-node Ethernet network)

Operation Words MSG per Second Words per Second

Single Typed Read 1 50 50

Single Typed Reads 20 58 1160

Single Typed Reads 100 55 5500

Single Typed Reads 256 49 12,544

Optimal Performance: SLC 5/05 to SLC 5/05 Processor (2-node Ethernet network)

Operation Words MSG per Second Words per Second

Single Typed Read 1 33 33

Single Typed Reads 20 34 680

Single Typed Reads 100 34 3400

Single Typed Reads 256 31 7936
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SLC 5/05 and PC 
Connections to the Ethernet 
Network

The SLC 5/05 Ethernet connector conforms to ISO/IEC 8802-3 STD 
802.3 and utilizes 10Base-T media. Connections are made directly 
from the SLC 5/05 to an Ethernet hub. The network setup is simple 
and cost effective. Typical network topology is pictured below.

Ethernet Network Topology

IMPORTANT The SLC 5/05 processor contains a 10Base-T, RJ45 
Ethernet connector which connects to standard 
Ethernet hubs via 8-wire twisted-pair straight-through 
cable. To access other Ethernet mediums, use 
10Base-T media converters or Ethernet hubs that can 
be connected together via fiber, thin-wire, or 
thick-wire coaxial cables, or any other physical media 
commercially available with Ethernet hubs.

Ethernet Hub

to PC Ethernet Card to SLC 5/05 Channel 1

RJ45 connectors 
on both ends of 
cable (10Base-T)
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Ethernet Channel 1 8-Pin 10Base-T Connector

The Ethernet connector is an RJ45, 10Base-T connector. The pin-out 
for the connector is shown below:

When to use straight-through and cross-over pin-out:

• SLC 5/05 Ethernet port to 10Base-T Ethernet hub cables utilize a 
straight-through pin-out (1-1, 2-2, 3-3, 6-6). 

• Direct point-to-point 10Base-T cables connecting the SLC 5/05 
Ethernet port directly to another SLC 5/05 Ethernet port (or a 
computer 10Base-T port) require a cross-over pin-out 
(1-3, 2-6, 3-1, 6-2).

Cables

Shielded and non-shielded twisted-pair 10Base-T cables with RJ45 
connectors are supported. The maximum cable length between an 
SLC 5/05 Ethernet port and a 10Base-T port on an Ethernet hub 
(without repeaters or fiber) is 100 meters (323 feet). However, in an 
industrial application, cable length should be kept to a minimum.

Ethernet Connections TCP/IP is the mechanism used to transport Ethernet messages. On top 
of TCP, the Client/Server Protocol is required to establish sessions and 
to send the MSG commands. Connections can be initiated by either a 
client program (INTERCHANGE or RSLinx application) or a processor.

The client program or processor must first establish a connection to 
the SLC 5/05 to enable the SLC 5/05 to receive solicited messages from 
a client program or another processor.

Pin Pin Name

1 TD+

2 TD-

3 RD+

4 not used by 10BASE-T

5 not used by 10BASE-T

6 RD-

7 not used by 10BASE-T

8 not used by 10BASE-T
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In order to send an outgoing message, the SLC 5/05 must first 
establish a connection with the destination node at a specified IP 
address on the Ethernet network. A connection is established when a 
MSG instruction executes and no previous connection exists. 

When a MSG instruction executes, the SLC 5/05 checks to see whether 
a connection has been established with the destination node. If a 
connection has not been established, the SLC 5/05 attempts to 
establish a connection of the peer type.

In order to receive messages from another device on Ethernet, an 
“incoming” connection must be established. This incoming connection 
is made by the sending processor and uses one incoming connection 
in the receiving processor.

The SLC 5/05 supports a maximum of 16 connections for 1747-L551 
and 24 connections for 1747-L552 and -L553, allowing simultaneous 
communication with up to 16 other devices or applications. The 
connections are dedicated as follows:

Configuring the Ethernet 
Channel on the SLC 5/05

There are two ways to configure the SLC 5/05 Ethernet channel 1. The 
configuration can be done via a BOOTP request at processor 
powerup, or by manually setting the configuration parameters using 
RSLogix 500 Programming Software. The configuration parameters are 
shown on the following page, and the configuration procedures 
follow.

Number of Connections(1)

(1) Connections established by an INTERCHANGE client, RSLinx client, and peers are all included when 
counting the number of connections. 

Dedicated to:

4 outgoing connections

4 incoming connections

8(2) or 16 (3)

(2) 1747-L551 processor.

(3) 1747-L552, -L553 processors with OS501, Series C, FRN 5 or higher only.

either incoming or outgoing connections

IMPORTANT For outgoing connections, no more that one 
connection per destination node is established. If 
multiple MSG instructions use the same destination 
node, they share the same connection.
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Configuration Using 
RSLogix 500 Programming 
Software

Refer to the documentation provided with your programming 
software.

Configuration Via BOOTP BOOTP (bootstrap protocol) is a low-level protocol that TCP/IP nodes 
use to obtain start-up information. By default, the SLC 5/05 broadcasts 
BOOTP requests at powerup. The BOOTP Valid parameter remains 
clear until a BOOTP reply has been received. BOOTP lets you 
dynamically assign IP Addresses to processors on the Ethernet Link.

To use BOOTP, a BOOTP Server must exist on the local Ethernet 
subnet. The server is a computer that has BOOTP Server software 
installed and reads a text file containing network information for 
individual nodes on the network.

Parameter Description Default Status

Diagnostic File 
Number

The file number of the diagnostic counter for this channel. A Diagnostic File Number value 
of zero means that no diagnostics file has been configured for this channel. The Diagnostic 
File Number must be an integer within the limits of 7, 9 to 255.

0 read/write

MSG 
Connection 
Timeout

The amount of time (in ms) allowed for a MSG instruction to establish a connection with the 
destination node. The MSG Connection Timeout has 250 ms resolution and a range from 250 
to 65,500.

15,000 ms read/write

MSG Reply 
Timeout

The amount of time (in ms) that the SLC 5/05 will wait for a reply to a command that it has 
initiated via a MSG instruction. The MSG Reply Timeout has 250 ms resolution and a range 
from 250 to 65,500.

3,000 ms read/write

Inactivity 
Timeout

The amount of time (in minutes) that a MSG connection may remain inactive before it is 
terminated. The Inactivity Timeout has a 1 minute resolution and a range from 1 to 65,500 
minutes.

30 minutes read/write

IP Address The SLC 5/05 internet address (in network byte order). The internet address must be 
specified to connect to the TCP/IP network.

0 
(undefined)

read/write

Subnet Mask The SLC 5/05 subnet mask (in network byte order). The Subnet Mask is used to interpret IP 
addresses when the internet is divided into subnets. A Subnet Mask of all zeros indicates 
that no subnet mask has been configured.

0 read/write

Gateway 
Address

The address of a gateway (in network byte order) that provides connection to another IP 
network. A Gateway Address of all zeros indicates that no gateway has been configured.

0 read/write

BOOTP Enable The BOOTP enable switch. When BOOTP is enabled, the SLC 5/05 attempts to learn its 
network related parameters at powerup via a BOOTP request. There must be a BOOTP 
server on the network capable of responding to this BOOTP request. When BOOTP is 
disabled, the SLC 5/05 uses the locally configured network related parameters (IP Address, 
Subnet Mask, Broadcast Address, etc.).

1 (enabled) read/write

Hardware 
Address

The SLC 5/05 Ethernet hardware address. Ethernet 
hardware 
address

read only
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The host system’s BOOTP configuration file must be updated to 
service requests from SLC 5/05 processors. The following parameters 
must be configured:

When BOOTP is enabled, the following events occur at power-up:

• The processor broadcasts a BOOTP-request message containing 
its hardware address over the local network or subnet.

• The BOOTP server compares the hardware address with the 
addresses in its look-up table.

• The BOOTP server sends a message back to the processor with 
the IP address and other network information that corresponds 
to the hardware address it received.

With all hardware and IP addresses in one location, you can easily 
change IP addresses in the BOOTP configuration file if your network 
needs change.

The BOOTP request can be disabled by clearing the BOOTP Enable 
parameter in the channel Configuration File. When BOOTP Enable is 
cleared (disabled), the SLC 5/05 uses the existing channel 
configuration data.

Parameter Description

IP Address A unique IP Address for the SLC 5/05 processor.

Subnet Mask Specifies the net and local subnet mask as per the standard on subnetting 
RFC 950, Internet Standard Subnetting Procedure.

Gateway Specifies the IP address of a gateway on the same subnet as the 
SLC 5/05 that provides connections to another IP network.

TIP You can use any commercially available BOOTP 
server. If you do not have BOOTP Server capabilities 
on your network, and you want to dynamically 
configure Channel 1, you can download the free 
Rockwell Automation BOOTP server from the 
Rockwell Automation website. Go to 
www.ab.com/networks/bootp/index.html

IMPORTANT If BOOTP is disabled, or no BOOTP server exists on 
the network, you must use SLC 500 programming 
software to enter/change the IP address for each 
processor.
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Using the Rockwell BOOTP Utility

The Rockwell BOOTP utility is a standalone program that incorporates 
the functionality of standard BOOTP software with a user-friendly 
graphical interface. It is located in the Utils directory on the 
RSLogix 5000 installation CD. It can also be downloaded from 
www.ab.com/networks/bootp/index.html web page. The device 
must have BOOTP enabled (factory default) to use the utility.

To configure your device using the BOOTP utility, perform the 
following steps:

1. Run the BOOTP software. In the BOOTP Request History 
panel you will see the hardware addresses of devices issuing 
BOOTP requests.

2. Double-click on the hardware address of the device you want to 
configure. You will see the New Entry pop-up window with the 
device's Ethernet Address (MAC).

3. Enter the IP Address, Subnet Mask, and Gateway you want to 
assign to the device, and click on OK.
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The device will be added to the Relation List, displaying the 
Ethernet Address (MAC) and corresponding IP Address, Subnet 
Mask, and Gateway (if applicable).

Using DCHP Software To 
Configure Your Processor

DHCP software automatically assigns IP addresses to client stations 
logging onto a TCP/IP network. DHCP is based on BOOTP and 
maintains some backward compatibility. The main difference is that 
BOOTP was designed for manual configuration, while DHCP allows 
for dynamic allocation of network addresses and configurations to 
newly attached devices.

Be cautious about using DHCP software to configure your SLC 5/05 
processor. A BOOTP client can boot from a DHCP server only if the 
DHCP server is specifically written to also handle BOOTP queries. 
This is specific to the DHCP software package you use. Check with 
your system administrator to see if your DHCP package supports 
BOOTP commands and manual IP allocation.

ATTENTION

!
The processor must be assigned a fixed network 
address. The IP address of the processor must not be 
dynamically provided. Failure to observe this 
precaution may result in unintended machine 
motion or loss of process control. 
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Using Subnet Masks and 
Gateways

Configure subnet masks and gateways using the Ethernet channel 1 
configuration screen.

If your network is divided into subnetworks that use gateways or 
routers, you must indicate the following information when configuring 
channel 1:

• subnet mask

• gateway address

A subnet mask is a filter that a node applies to IP addresses to 
determine if an address is on the local subnet or on another subnet. If 
an address is located on another subnetwork, messages are routed 
through a local gateway to be transferred to the destination 
subnetwork.

If your network is not divided into subnets, then leave the subnet 
mask field at the default.

IMPORTANT If BOOTP is enabled, you can’t change any of the 
advanced Ethernet communications characteristics.

If you are Then

manually configuring channel 1 
and have a network with subnets

• be sure the BOOTP enable field is disabled

• use your programming software to enter the 
subnet mask and gateway address.

using BOOTP to configure channel 
1 and have a network with 
subnets

• be sure BOOTP is enabled

• include the subnet mask(s) and gateway 
address(es)
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Manually Configuring Channel 1 for Processors on Subnets

If you are manually configuring channel 1 for a processor located on a 
subnet, deselect the “BOOTP Enable” option by clicking on the 
checked box.

See the table below to configure the subnet mask and gateway 
address fields for each processor via your programming software.

This field: Specifies: Configure by doing the following:

Subnet Mask The processor’s subnet mask.

The subnet mask is used to interpret IP 
addresses when the internet is divided 
into subnets.

Enter an address of the following form:

a.b.c.d Where: a, b, c, d are between 0 to 255 (decimal)

If your network is not divided into subnets, then leave the subnet mask 
field at the default. If you change the default and need to reset it, type 
0.0.0.0.

Gateway Address The IP address of the gateway that 
provides a connection to another IP 
network.

This field is required when you 
communicate with other devices not on a 
local subnet.

Enter an address of the following form:

a.b.c.d Where: a, b, c, d are between 0 to 255 (decimal)

The default address is No Gateway.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1770 of 3168



Publication 1747-UM011E-EN-P - February 2004

E-12        Communicating with Devices on an Ethernet Network

SLC 5/05 Embedded Web 
Server Capability

SLC 5/05 processors with OS501, Series C, FRN 6 (or higher) include 
not only the embedded web server (introduced in FRN 5) which 
allows viewing of module information, TCP/IP configuration, and 
diagnostic information, but an enhanced version that also allows 
viewing of the data table memory map, data table monitor screen, and 
user-provided web pages via Ethernet using a standard web browser.

In order to view the web server main menu from a standard web 
browser, type in http://www.xxx.yyy.zzz for the web address, where 
www.xxx.yyy.zzz is the IP address of the SLC 5/05 processor.

The following topics appear on the home page main menu, as shown 
below:

• Module Information

• TCP/IP Configuration

• Diagnostic Information

• Data Table Memory Map

• Data Table Monitor

• User Provided Pages
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Module Information

The module information page displays a table with information about 
the processor. The specific information displayed includes the 
processor model, series/revision of the processor, mode of the 
processor and the name of the program in the processor. Also 
displayed is the revision/build of the Ethernet firmware and the 
module uptime (time since power was last applied).

TCP/IP Configuration Data (Read Only)

This page displays a table with information about the current TCP/IP 
configuration parameters. Included are the module’s IP address, the 
subnet mask, gateway address, the Ethernet hardware address and 
whether BOOTP is enabled. Also included are the name server, 
secondary name server and the default domain name parameters, if 
configured.
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Diagnostic Information

This section gives you access to the various diagnostic information 
screens that are available. It is divided into two sections, the Network 
Stack Statistics and Application Level Statistics. The Network Stack 
Statistics detail information about the TCP/IP stack, while the 
Application Level Statistics are related to the Allen-Bradley Client 
Server Protocol (CSP) and Control and Information Protocol (CIP) 
diagnostics. 

The individual diagnostic screens automatically refresh using a time 
which is configurable by the user and defaults to 15 seconds.
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Data Table Memory Map

The Data Table Memory Map page displays a list of the data table 
files, their type, and size in elements for a connected SLC 5/05, as 
shown in the following example:

Each file contains a hyperlink that takes you to the specific Data Table 
Monitor page for that file. When you click on a particular file, the Data 
Table Monitor page appears, displaying the contents of the data table 
file you selected.

The available and default display formats depend on the data type of 
the file.

Press the Prev or Next buttons to display the previous or next page of 
the data table file, if any.
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You can change the Data Table Address, Display format and Refresh 
data every xx seconds fields by entering data in the text boxes and 
clicking the Change Parameters button.

To change the refresh data function back to the default of 15 seconds, 
click the Default field. To disable the refresh data function, click the 
Disable button.

Data Table Monitor

You may also go directly to the Data Table Monitor screen by 
selecting it on the home page or by clicking on D/T Monitor on the 
bottom row of the other pages. In this case, since a particular data file 
has not been chosen, a default screen is displayed.

From here you may enter in the starting data table address to display.

User Provided Pages

You can use a text editor to generate up to 16 user-provided web 
pages. Each page is stored in four consecutive ASCII files of the SLC 
5/05 processor. The channel configuration feature of RSLogix 500 
(version 6.0 or later) allows you to select the starting file number and 
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the number of user pages to be stored, as shown in the following 
example:

RSLogix 500 (version 6.0 or later) also allows you to import an HTML 
file from your PC to specified ASCII files in the SLC 5/05 processor. 
See page E-20 for details.

HTML Pages

Referencing Other Pages/Servers - following are some basic 
considerations when referencing other pages or servers:

• reference User Specified Pages in the SLC 5/05 by using the 
names user1.html through user16.html

• to reference a page on the same processor, specify a URL such 
as /user2.html

• to reference a page on another processor, specify a URL such as 
http://www.xxx.yyy.zzz/user2.html, where www.xxx.yyy.zzz is 
the IP address of the processor

• you can reference other WWW servers and display images from 
other sources without affecting your usage of data table memory 
(except for the size of the HTTP reference)

Referencing Data Table Memory - reference data table memory 
locations by placing custom tags into your HTML source which specify 
the data table location and optional formatting information. Use the 
following format for the custom tag:

<!ABDTR-file_type{file_number}:{file_element}[,#elements][%format]>

The items surrounded by {} are sometimes optional. The items 
surrounded by [] are always optional.
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You must always specify the basic file reference. Depending on which 
file is being referenced, file_number or file_element may be defaulted. 
If the file_type is I, O or S, the file_number does not need to be 
specified, but the file_element must be specified. If the file_type is not 
one of the three special files, the file_number must be specified and 
the file_element may default to zero (the input, output and status files 
have fixed file numbers).

When defining your custom tag, consider the following:

HTML Examples - the following example shows an HTML code 
segment with a short description of what you would see on a web 
browser:

Tag Item Description

#elements If not specified, this defaults to one. If it is less than one, it also 
defaults to one. Each element is output using the same format 
(whether specified with %format or defaulted).

%format Legal values are %d for decimal and %x for hexadecimal. The 
following file types allow the format to be specified

• Input
• Output
• Status
• Integer

• Timer
• Counter
• Control

Display format 
defaults

Input and Output file elements are output in decimal format. Status 
file elements are output in hexadecimal format with a leading 0x. 
Integer file elements are output in decimal format. Complex data 
types (Timer, Counter, Control) are output as a table with bits and 
important words specified.

Fixed display 
formats

Float files are always output in floating point format (“C”%g 
format). ASCII and STring files are always output as a null 
terminated text string. Binary files are always output as two binary 
bytes.

Examples HTML Code Web Browser Displays

Input image word I:0 <!ABDTR-I:0> the value of the first word of the 
input image table in the default 
format of decimal with bold type

Timer T4:0 <!ABDTR-T4:0> the values of the timer in T4:0 in 
the default format of a table

Timer T4:0 <!ABDTR-T4:0%d> the values of the three words 
comprising timer T4:0 in decimal 
with bold type

N24:0 to N24:3 <!ABDTR-N24:0,4> the values of the four words in 
N24:0 through N24:3 in decimal 
with bold type

S:21 to S:23 <!ABDTR-S:21, 3%d> the values of the three words in 
S:21 through S:23 in decimal with 
bold type
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Generating Custom Data Table Monitor Pages

You can generate Custom Data Table Monitor pages with your text 
editor then download them to the SLC 5/05 processor using 
RSLogix 500 version 6.0 or later. The first element of the file must 
contain a special tag as follows:

<!ABCDM-xx>

where xx is the automatic refresh rate in seconds (01 to 99).

A value outside the range defaults to a “snapshot” display.
You can modify the refresh rate three different ways:

•  enter the desired refresh rate and press the Change button

•  select the Default button for a 15 second refresh

•  disable the refresh by selecting the Disable button

Referencing Data Table Memory - the Data Table locations in the 
Custom Data Table Monitor are referenced by placing custom tags into 
the ASCII file of the processor. The format of the custom tag is:

<!ABDTR-file_type{file_number}:{file_element}[,#elements][%format]
[#expand][!comment]>

The items surrounded with {} are sometimes optional, whereas the 
items surrounded by [] are always optional.

You must always specify the basic file reference. Depending on which 
file is being referenced, file_number or file_element may be defaulted. 
If the file_type is I, O or S, the file_number does not need to be 
specified, but the file_element must be specified. If the file_type is not 
one of the three special files, the file_number must be specified and 
the file_element may default to zero (because the input, output and 
status files have fixed numbers).
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When defining your custom tag, consider the following:

Importing User Page Files to the SLC 5/05 Processor

Use RSLogix 500 to import user page files to the SLC 5/05 ASCII files:

1. In the Project folder (under the Data Files folder), right-click on 
the first of the block of four consecutive ASCII files where you 
will import the user page HTML file.

2. Click on Properties.

3. Click on Import HTML.

4. Use the browser to locate the user page HTML file you want to 
import.

5. Double-click on the file to select it.

6. Click OK.

7. Repeat this process for each user page file.

Tag Item Description

#elements If not specified, this defaults to one. If it is less than one, 
also defaults to one. Each element is output using the same 
format (whether specified with %format or defaulted). Any 
associated comment is displayed only for the first element.

%format Legal values are %b for binary, %d for decimal, %0 for 
octal and %x for hexadecimal. The following file types 
allow the format to be specified:

• Input
• Output

• Status
• Integer

All other file types are displayed in an appropriate format. 
If a %format modifier is present, the format may be 
changed by clicking on the file type/number via a web 
browser.

#expand Legal values are #c and #e. This modifier determines 
whether the structure file types are displayed in their 
expanded or compact formats. If a # modifier is present, the 
format may be changed by clicking on the [+]/[-] via a web 
browser. If a #modifier is not present, the default display of 
expanded is used.

!comment Data after the exclamation point and up to the closing > is 
displayed in the Comment column of the monitor.

Fixed display formats Float files are always output in floating point format 
(“C”%g format). String files are always output as a null 
terminated text string. Binary files are always output as 
four binary nibbles. ASCII files are displayed in a memory 
dump format.
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8. When all user page files have been imported, go online with 
your SLC 5/05 processor.

9. Select the User Provided Pages link to view the User Provided 
Pages menu, as shown in the following example:

Click on the User Provided Page #X to display that specific page.

You can change the radix display of I, O, S, and N file addresses, 
which appear with an underline.

1. Go back to the User-Provided Custom Data Table Monitor page.

2. In the Address column, click on an underlined address to 
display the radix selection page.

3. Click on a radio button to select the desired radix type.
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To see the Sample Extended Format page:

1. Go back to the User-Provided Custom Data Table Monitor page.

2. In the Address column, click on the + before an address to 
display the Sample Extended Format.

Click on the link under the file heading to display an ASCII dump of 
the ASCII file. For example, click on the A116 to display the following 
screen:
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Appendix F

Power Supply Worksheet

Power Supply Loading Use the table below to calculate the power supply loading for each 
chassis in your SLC modular application.

 Hardware Component Catalog Numbers Maximum Current (A)
at 5V dc at 24V dc

Processors 1747-L511 0.350 0.105

1747-L514 0.350 0.105

1747-L524 0.350 0.105

1747-L531 0.500 0.175

1747-L532 0.500 0.175

1747-L541 1.000 0

1747-L542 1.000 0

1747-L543 1.000 0

1747-L551 1.000 0

1747-L552 1.000 0

1747-L553 1.000 0

Digital Input Modules 1746-IA4 0.035 -

1746-IA8 0.050 -

1746-IA16 0.085 -

1746-IB8 0.050 -

1746-IB16 0.085 -

1746-IB32(1) 0.050 -

1746-IC16 0.085 -

1746-IG16 0.140 -

1746-IH16 0.085 -

1746-IM4 0.035 -

1746-IM8 0.050 -

1746-IM16 0.085 -

1746-IN16 0.085 -

1746-ITB16 0.085 -

1746-ITV16 0.085 -

1746-IV8 0.050 -

1746-IV16 0.085 -

1746-IV32(1) 0.050 -
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Digital Output Modules 1746-OA8 0.185 -

1746-OA16 0.370 -

1746-OAP12 0.370 -

1746-OB6EI 0.046 -

1746-OB8 0.135 -

1746-OB16 0.280 -

1746-OB16E 0.135 -

1746-OB32(1) 0.190 -

1746-OB32E 0.190 -

1746-OBP8 0.135 -

1746-OBP16 0.250 -

1746-OG16 0.180 -

1746-OV8 0.135 -

1746-OV16 0.270 -

1746-OV32(1) 0.190 -

1746-OVP16 0.250 -

1746-OW4 0.045 0.045

1746-OW8 0.085 0.090

1746-OW16 0.170 0.180

1746-OX8 0.085 0.090

Digital Combination 
Modules

1746-IO4 0.030 0.025

1746-IO8 0.060 0.045

1746-IO12 0.090 0.070

1746-IO12DC 0.080 0.060

Analog Input Modules 1746-NI4 0.025 0.085

1746-NI8 0.200 0.100

1746-NI16I 0.125 0.075

1746-NI16V 0.125 0.075

Analog Output Modules 1746-NO4I 0.055 0.195

1746-NO4V 0.055 0.145

1746-NO8I 0.120 0.250(2)

0(3)

1746-NO8V 0.120 0.160(2)

0(3)

Analog Combination 
Modules

1746-FIO4I 0.055 0.150

1746-FIO4V 0.055 0.120

1746-NIO4I 0.055 0.145

1746-NIO4V 0.055 0.115

 Hardware Component Catalog Numbers Maximum Current (A)
at 5V dc at 24V dc
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Specialty Modules 1746-BAS (-T) 0.150 0.040(4)

1746-BLM 1.000 -

1746-BTM 0.110 0.085

1746-HSCE 0.320 -

1746-HSCE2 0.250 -

1746-HSRV 0.300 -

1746-HSTP1 0.300 -

1746-INT4 0.110 1.085

1746-NR4 0.050 0.050

1746-NR8 0.100 0.170

1746-NT4 0.060 0.040

1746-NT8 0.120 0.070

1746-QS 1.000 0.200

1746-QV 0.215 -

Communication Modules 1747-ACN15 0.900 -

1747-ACNR15 0.900 -

1747-ASB 0.375 -

1747-BSN 0.800 0

1747-DCM 0.360 -

1747-KE 0.150 0.040(4)

1747-KFC15 0.640 0

1747-SCNR 0.900 -

1747-SDN 0.500 -

1747-SN 0.600 -

Peripheral Devices 1747-AIC 0 0.085

1747-DTAM 0 (5)

1747-PIC 0 (5)

1747-PSD NA NA

11747-UIC(6) 0 0

1761-NET-AIC(7) 0 0

(1)  Power supply loading for Series D and later modules.

(2) J4 jumper set to RACK.

(3) J4 jumper set to EXT.

(4) When using the BAS or KE modules to supply power to an AIC draws its power through the module. Add 0.085A 
(the current loading for the AIC) to the BAS or KE module’s power supply loading value at 24V dc.

(5) The 24V dc loading values of the PIC and DTAM are included in the 24V dc loading value of the processor.

(6) USB power consumption is less than 100 mA.

(7) Current for the 1761-NET-AIC must be supplied from an external 24V dc source. No current is consumed from 
the controller when an external source is used.

 Hardware Component Catalog Numbers Maximum Current (A)
at 5V dc at 24V dc
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Blank Worksheet
Procedure

1. For each slot of the chassis that contains a module, list the slot number, the catalog number of the module, and its 5V and 24V maximum currents. 
Also include the power consumption of any peripheral devices that may be connected to the processor other than a DTAM or PIC—the power 
consumption of these devices is accounted for in the power consumption of the processor.

Chassis Number Maximum Currents Chassis Number Maximum Currents
Slot Number Catalog Number at 5V dc at 24V dc Slot Number Catalog Number at 5V dc at 24V dc
Slot Slot

Slot Slot

Slot Slot

Slot Slot

Slot Slot

Slot Slot

Slot Slot

Slot Slot

Peripheral Device Peripheral Device

Peripheral Device Peripheral Device
2. Add the loading currents of all the system 

devices at 5 and 24V dc to determine the 
Total Current.

2. Add the loading currents of all the system 
devices at 5 and 24V dc to determine the 
Total Current.

3. For 1746-P4 power supplies, calculate the total power consumption of all system devices. If you are not using a 1746-P4, go to step 4.

Current Multiply by = Watts Current Multiply 
by

= Watts

Total Current at 5V dc 5V Total Current at 5V dc 5V

Total Current 
at 24V dc

24V Total Current 
at 24V dc

24V

User Current 
at 24V dc

24V User Current 
at 24V dc

24V

Add the Watts values to determine Total Power

(cannot exceed 70 Watts)

Add the Watts values to determine Total Power

(cannot exceed 70 Watts)
4. Choose the power supply from the list of catalog numbers shown below. Compare the Total Current required for the chassis with the Internal Current 

capacity of the power supplies. Be sure that the Total Current consumption for the chassis is less than the Internal Current Capacity for the power 
supply, for both 5V and 24V loads.

Catalog Number Internal Current 
Capacity

Catalog Number Internal Current 
Capacity

at 5V dc at 24V dc at 5V dc at 24V dc
1746-P1 2.0A 0.46A 1746-P1 2.0A 0.46A

1746-P2 5.0A 0.96A 1746-P2 5.0A 0.96A

1746-P3 3.6A 0.87A 1746-P3 3.6A 0.87A

1746-P4 (see step 3) 10.0A 2.88A 1746-P4 (see step 3) 10.0A 2.88A

1746-P5 5.0A 0.96A 1746-P5 5.0A 0.96A

1746-P6 5.0A 0.96A 1746-P6 5.0A 0.96A

1746-P7(1) 12V Input 2.0A 0.46A 1746-P7(1) 12V Input 2.0A 0.46A

24V Input 3.6A 0.87A 24V Input 3.6A 0.87A

Required Power Supply Required Power Supply
(1) See 1746-P7 current capacity chart on page 2-16.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1785 of 3168



1 Publication 1747-UM011E-EN-P - February 2004

Appendix G

Calculating Heat Dissipation for the SLC 500 
Control System

This appendix will assist you in calculating the heat dissipation of 
your SLC 500 controller. It consists of the following:

• definition of key terms

• table and graphs

• example heat dissipation calculation

• heat dissipation worksheet

To select an enclosure see page 2-19.

Definition of Key Terms The following terms are used throughout this appendix. Familiarize 
yourself with them before proceeding further.

Watts per Point — maximum heat dissipation that can occur in each 
field wiring point when energized.

Minimum Watts — amount of heat dissipation that can occur when 
there is no field power present.

Total Watts — the watts per point plus the minimum watts (with all 
points energized).

Calculating Module Heat 
Dissipation

To calculate the heat dissipation of your SLC controller you must 
consider two things:

• the maximum heat dissipated (with field power applied) by the 
processor, all I/O and specialty modules, and any peripheral 
devices for each chassis.

• the heat dissipated by the power supply. This is determined by 
the maximum load on the power supply of the processor, each 
I/O and specialty module, peripheral device, and device 
drawing power directly off the power supply via the “POWER 
OUT” terminals.
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Calculated Watts vs. Total Watts

You calculate maximum heat dissipation by using one of these 
methods: 

• calculated watts method

• total watts method

Use calculated watts if you know exactly how many outputs and 
inputs on each card are active at any given time. This method will 
give you a lower, more accurate heat dissipation calculation than the 
total watts method. With this method, use the formula below for 
calculating the heat dissipation of each module. Then use these values 
in step 1 of the Example Worksheet for Calculating Heat Dissipation 
on page G-8.

(points energized x watts per point) + minimum watts = heat 
dissipation of module

Use total watts if you are not sure how many points on a module are 
energized at any time. Total watts is the watts per point (with all 
points energized) plus the minimum watts. Total watts generated by 
each module are provided in the table on page G-3.

Once you have determined which method you will use to calculate 
the heat dissipation of your modules, see the Example Worksheet for 
Calculating Heat Dissipation on page G-8. This worksheet shows you 
how to calculate the heat dissipation for the example SLC control 
system on page G-7.
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Power Supply Loading Reference Table

Use the table below to calculate the power supply loading and heat 
dissipation for each chassis in your SLC modular application.

 Hardware
Component

Catalog Numbers Watts per Point Minimum Watts Total Watts

Processors 1747-L511 NA 1.75 1.75

1747-L514 NA 1.75 1.75

1747-L524 NA 1.75 1.75

1747-L531 NA 1.75 1.75

1747-L532 NA 2.90 2.90

1747-L541 NA 4.00 4.00

1747-L542 NA 4.00 4.00

1747-L543 NA 4.00 4.00

1747-L551 NA 4.00 4.00

1747-L552 NA 4.00 4.00

1747-L553 NA 4.00 4.00

Digital Input Modules 1746-IA4 0.270 0.175 1.30

1746-IA8 0.270 0.250 2.40

1746-IA16 0.270 0.425 4.80

1746-IB8 0.200 0.250 1.90

1746-IB16 0.200 0.425 3.60

1746-IB32(1) 0.200 0.530 6.90

1746-IC16 0.220 0.425 3.95

1746-IG16 0.020 0.700 1.00

1746-IH16 0.320 0.675 3.08

1746-IM4 0.350 0.175 1.60

1746-IM8 0.350 0.250 3.10

1746-IM16 0.350 0.425 6.00

1746-IN16 0.350 0.425 6.00

1746-ITB16 0.200 0.425 3.625

1746-ITV16 0.200 0.425 3.625

1746-IV8 0.200 0.250 1.90

1746-IV16 0.200 0.425 3.60

1746-IV32(1) 0.200 0.530 6.90
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Digital Output Modules 1746-OA8 1.000 0.925 9.00

1746-OA16 0.462 1.850 9.30

1746-OAP12 1.000 1.850 10.85

1746-OB6EI 0.440 0.230 2.90

1746-OB8 0.775 0.675 6.90

1746-OB16 0.338 1.400 7.60

1746-OB16E 0.338 1.400 7.60

1746-OB32(1) 0.078 2.260 4.80

1746-OB32E 0.078 2.260 4.80

1746-OBP8 0.300 0.675 3.08

1746-OBP16 0.310 1.250 6.21

1746-OG16 0.033 0.900 1.50

1746-OV8 0.775 0.675 6.90

1746-OV16 0.388 1.400 7.60

1746-OV32(1) 0.078 2.260 4.80

1746-OVP16 0.310 1.250 6.21

1746-OW4 0.133 1.310 1.90

1746-OW8 0.138 2.590 3.70

1746-OW16 0.033 5.170 5.70

1746-OX8 0.825 2.590 8.60

Digital Combination Modules 1746-IO4 0.270 per input pt.
0.133 per output pt.

0.750 1.60

1746-IO8 0.270 per input pt.
0.133 per output pt.

1.380 3.00

1746-IO12 0.270 per input pt.
0.133 per output pt.

2.130 4.60

1746-IO12DC 0.200 per input pt.
0.133 per output pt.

1.840 3.90

Analog Input Modules 1746-NI4 NA 2.170 2.20

1746-NI8 NA 3.4 3.4

1746-NI16I NA 2.43 2.43

1746-NI16V NA 3.760 3.80

Analog Output Modules 1746-NO4I NA 4.960 5.00

1746-NO4V NA 3.780 3.80

1746-NO8I NA 2.44 6.6

1746-NO8V NA 1.98 4.44

Analog Combination Modules 1746-FIO4I NA 3.760 3.800

1746-FIO4V NA 3.040 3.100

1746-NIO4I NA 3.760 3.80

1746-NIO4V NA 3.040 3.10

 Hardware
Component

Catalog Numbers Watts per Point Minimum Watts Total Watts
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Specialty Modules 1746-BAS NA 3.750 3.800

1746-BLM NA 5.00 5.00

1746-BTM NA 2.59 2.59

1746-HSCE NA 1.600 1.600

1746-HSCE2 NA 1.25 1.25

1746-HSRV NA 1.50 1.50

1746-HSTP1 NA 1.50 1.50

1746-INT4 NA 1.26 1.26

1746-NR4 NA 1.500 1.500

1746-NR8 NA 1.82 1.82

1746-NT4 NA 0.800 0.800

1746-NT8 NA 2.28 2.28

1746-QS NA 9.80 9.80

1746-QV NA 1.075 1.075

Communication Modules 1747-ACN15 NA 4.5 4.5

1747-ACNR15 NA 4.5 4.5

1747-ASB NA 1.875 1.875

1747-BSN NA 4.0 4.0

1747-DCM NA 1.800 1.800

1747-KE NA 3.750 3.800

1747-KFC15 NA 3.200 3.200

1747-SCNR NA 4.5 4.5

1747-SDN NA 2.5 2.5

1747-SN NA 4.500 4.500

Peripheral Devices 1747-AIC NA 2.000 2.000

1747-DTAM NA 2.500 2.500

1747-PIC NA 2.000 2.000

1747-PSD NA NA NA

1761-NET-AIC(2) NA 2.500 2.500

1761-NET-DNI NA 2.500 2.500

1761-NET-ENI(W)(2) NA 2.000 2.000

(1) Power supply loading for Series D and later modules.

(2) Current for the 1761-NET-AIC and 1761-NET-ENI may be supplied from the SLC power supply or from an external 24V dc source.

 Hardware
Component

Catalog Numbers Watts per Point Minimum Watts Total Watts
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Power Supply Heat Dissipation Graphs

Use the graphs below for determining the power supply dissipation in 
step 2 of the Example Worksheet for Calculating Heat Dissipation.

1746-P2 Power Supply Change in Power 
Dissipation due to Output Loading

1746-P1 Power Supply Change in Power 
Dissipation due to Output Loading

1746-P3 Power Supply Change in Power 
Dissipation due to Output Loading

1746-P4 Power Supply Change in Power 
Dissipation due to Output Loading

Power Supply Loading (Watts)

Power Supply Loading (Watts) Power Supply Loading (Watts)

Power Supply Loading (Watts)

1746-P5 Power Supply Change in Power 
Dissipation due to Output Loading
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1746-P6 Power Supply Change in Power 
Dissipation due to Output Loading

1746-P7 Power Supply Change in Power 
Dissipation due to Output Loading
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Example Heat Dissipation 
Calculation

If your controller consisted of the following hardware components, 
you would calculate heat dissipation as shown in the worksheet on 
page G-8. 

The following table details the total watts dissipated by the modules 
and peripheral devices in the above SLC 500 controller. The numbers 
were taken from the tables on page G-3.

Chassis 2Chassis 1DTAM

Peripheral Device

User Power to 
Peripheral

Slot Slot0 1 2 3 5 6 74

Chassis 1 Chassis 2

Slot Number Catalog 
Number

Min. Watts Max. Watts Slot Number Catalog 
Number

Min. Watts Max. Watts

0 1747-L511 1.75 1.75 4 1746-IA16 0.425 4.800

1 1746-BAS 3.750 3.80 5 1746-IA16 0.425 4.800

2 1746-IA8 0.250 2.40 6 1746-OW16 5.170 5.500(2)

3 1746-OV8 0.675 6.90 7 1746-OW16 5.170 5.700

Peripheral 
Device

1747-DTAM 2.500 2.50 NA NA NA NA

User Power to 
Peripheral

NA NA NA NA NA 2.400(1) NA

(1) The user power on the 1746-P1 power supply for Chassis 2 is being used to power a peripheral (100 mA at 24V dc).

(2) This output card uses 5.5 Watts because only 10 points are on at any one time. Using the calculated watts formula - (number of points energized x watts per point) + 
minimum watts = heat dissipation of module - the calculated watts for the 1746-OW16 module is 5.5W: (10 points x.33) + 5.17 = 5.5W.
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G-8        Calculating Heat Dissipation for the SLC 500 Control System

Example Worksheet
Procedure for calculating the total heat dissipation for the controller

1. Write in the total watts dissipated by the processor, I/O, and speciality modules, and any peripheral devices attached to the processor.

Chassis Number 1 Chassis Number 2 Chassis Number 3
Slot Catalog No. Heat Dis 

(Watts)
Slot Catalog No. Heat Dis 

(Watts)
Slot Catalog No. Heat Dis 

(Watts)
0 1747-L511 1.75 4 1746-IA16 4.8

1 1746-BAS 3.8 5 1746-IA16 4.8

2 1746-IA8 2.4 6 1746-OW16 5.5

3 1746-OV8 6.9 7 1746-OW16 5.7

Peripheral Dev 1747-DTAM 2.5 Peripheral Dev Peripheral Dev

Peripheral Dev Peripheral Dev Peripheral Dev
2. Add the heat dissipation values 

together for your total chassis 
heat dissipation.

17.35 2. Add the heat dissipation values 
together for your total chassis 
heat dissipation.

20.8 2. Add the heat dissipation values 
together for your total chassis 
heat dissipation.

3. Calculate the power supply loading for each chassis (minimum watts) for each device.(1)

Chassis Number 1 Chassis Number 2 Chassis Number 3
Slot Catalog No. Heat Dis 

(Watts)
Slot Catalog No. Heat Dis 

(Watts)
Slot Catalog No. Heat Dis 

(Watts)
0 1747-L511 1.75 4 1746-IA16 0.425

1 1746-BAS 3.75 5 1746-IA16 0.425

2 1746-IA8 0.25 6 1746-OW16 5.17

3 1746-OV8 0.675 7 1746-OW16 5.17

User Power User Power 2.4 User Power

Peripheral Dev 1747-DTAM 2.5 Peripheral Dev Peripheral Dev
4. Add the heat dissipation values 

together for your power supply 
loading.

8.925 4. Add the heat dissipation values 
together for your power supply 
loading.

13.59 4. Add the heat dissipation values 
together for your power supply 
loading.

5. Use the power supply loading 
(step 4) for each chassis and the 
graphs on page G-6 to determine 
power supply dissipation.

13.0 5. Use the power supply loading 
(step 4) for each chassis and the 
graphs on page G-6 to determine 
power supply dissipation.

15.0 5. Use the power supply loading 
(step 4) for each chassis and the 
graphs on page G-6 to determine 
power supply dissipation.

6. Add the chassis dissipation (step 
2) to the power supply dissipation 
(step 5).

30.35 6. Add the chassis dissipation (step 
2) to the power supply dissipation 
(step 5).

35.8 6. Add the chassis dissipation (step 
2) to the power supply dissipation 
(step 5).

7. Add the values together from step 6 across to the right. 66.15
8. Covert the value from step 7 to BTUs/hr by multiplying the total heat dissipation of your controller by 3.414. 225.84

(1) If you have a device connected to user power, multiply 24V dc by the amount of current used by that device. Include user power in the total power supply loading.
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Calculating Heat Dissipation for the SLC 500 Control System        G-9

Blank Worksheet
Procedure for calculating the total heat dissipation for the controller

1. Write in the total watts dissipated by the processor, I/O, and speciality modules, and any peripheral devices attached to the processor.

Chassis Number 1 Chassis Number 2 Chassis Number 3
Slot Catalog No. Heat Dis 

(Watts)
Slot Catalog No. Heat Dis 

(Watts)
Slot Catalog No. Heat Dis 

(Watts)

Peripheral Dev Peripheral Dev Peripheral Dev

Peripheral Dev Peripheral Dev Peripheral Dev
2. Add the heat dissipation values 

together for your total chassis 
heat dissipation.

2. Add the heat dissipation values 
together for your total chassis 
heat dissipation.

2. Add the heat dissipation values 
together for your total chassis 
heat dissipation.

3. Calculate the power supply loading for each chassis (minimum watts) for each device.(1)

Chassis Number 1 Chassis Number 2 Chassis Number 3
Slot Catalog No. Heat Dis 

(Watts)
Slot Catalog No. Heat Dis 

(Watts)
Slot Catalog No. Heat Dis 

(Watts)

User Power User Power User Power

Peripheral Dev Peripheral Dev Peripheral Dev
4. Add the heat dissipation values 

together for your power supply 
loading.

4. Add the heat dissipation values 
together for your power supply 
loading.

4. Add the heat dissipation values 
together for your power supply 
loading.

5. Use the power supply loading 
(step 4) for each chassis and the 
graphs on page G-6 to determine 
power supply dissipation.

5. Use the power supply loading 
(step 4) for each chassis and the 
graphs on page G-6 to determine 
power supply dissipation.

5. Use the power supply loading 
(step 4) for each chassis and the 
graphs on page G-6 to determine 
power supply dissipation.

6. Add the chassis dissipation (step 
2) to the power supply dissipation 
(step 5).

6. Add the chassis dissipation (step 
2) to the power supply dissipation 
(step 5).

6. Add the chassis dissipation (step 
2) to the power supply dissipation 
(step 5).

7. Add the values together from step 6 across to the right.

8. Covert the value from step 7 to BTUs/hr by multiplying the total heat dissipation of your controller by 3.414.

(1) If you have a device connected to user power, multiply 24V dc by the amount of current used by that device. Include user power in the total power supply loading.
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Glossary

The following terms are used throughout this manual. Refer to the 
Allen-Bradley Industrial Automation Glossary, Publication Number 
AG-7.1, for a complete guide to Allen-Bradley technical terms.

address 

A character string that uniquely identifies a memory location. For 
example, I:1/0 is the memory address for data located in Input file 
word 1, bit 0.

AIC+ Advanced Interface Converter

A device that provides RS-232 isolation to an RS-485 Half-Duplex 
communication link. (Catalog Number 1761-NET-AIC.)

application

1) A machine or process monitored and controlled by a controller. 
2) The use of computer- or processor-based routines for specific pur-
poses.

Auto Answer

Type of modem that has self-contained timeouts and tests. They can 
answer and hang the phone up automatically.

Backplane Current Draw

The amount of current the module requires from the backplane. The 
sum of the backplane current draw for all modules in a chassis is used 
to select the appropriate chassis power supply.

Baud Rate

The speed of communication between devices on a network. All 
devices must communicate at the same baud rate. For example, the 
DH-485 network devices default to 19,200 baud.

bit

The smallest unit of memory used in discrete or binary logic, where 
the value 1 represents ON and 0 represents OFF.

block diagrams

A method used to illustrate logic components or a sequence of events.
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2          Glossary

Boolean operators

Logical operators such as AND, OR, NAND, NOR, NOT, and 
Exclusive-OR that can be used singularly or in combination to form 
logic statements or circuits. Can have an output response of T or F.

BOOTP (Bootstrap Protocol)

A low-level protocol that provides configuration information to other 
nodes on a TCP/IP network with DOS, Microsoft Windows, 
Windows NT, Windows 9x, VMS, and HP-UNIX platforms.

branch

A parallel logic path within a rung of a ladder program. Its primary 
use is to build OR logic.

Calculated Watts

The amount of heat generated by those points energized on an I/O 
module.

Channel

Communication port on a module.

Chassis

A hardware assembly that houses devices such as I/O modules, 
adapter modules, processor modules, and power supplies.

CIP (Control and Information Protocol)

DHCP (Dynamic Host Configuration Protocol)

communication scan

A part of the controller’s operating cycle. Communication with devices 
(such as other controllers and operator interface devices) takes place 
during this period.

Continuous Current Per Module

The maximum current for each module. The sum of the output 
current for each point should not exceed this value.

Continuous Current Per Point

The maximum current each output is designed to continuously supply 
to a load.
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Glossary        3

control program

User logic (the application) that defines the controller’s operation.

controller

A device, such as a programmable controller, used to control output 
devices.

controller overhead

A portion of the operating cycle used for housekeeping purposes 
(memory checks, tests, communications, etc.).

control profile

The means by which a controller determines which outputs turn on 
under what conditions.

counter

A device that counts the occurrence of some event.

CPU (Central Processing Unit)

The decision-making and data storage section of a programmable 
controller.

CSP (Client Server Protocol)

data table

The part of processor memory that contains I/O status and files where 
user data (such as bit, integer, timers, and counters) is monitored, 
manipulated, and changed for control purposes.

DCHP (Dynamic Host Configuration Protocol)

A protocol used to assign dynamic IP addresses to devices residing on 
a network.

DF1 protocol

A peer-to-peer link-layer protocol that combines features of ANSI 
X3.28-1976 specification subcategories D1 (data transparency) and F1 
(two-way simultaneous transmission with embedded responses). 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1798 of 3168



Publication 1747-UM011E-EN-P - February 2004

4          Glossary

DIN rail

Manufactured according to Deutsche Industrie Normenausshus (DIN) 
standards, a metal railing designed to ease installation and mounting 
of your devices.

Direct Connect

type of modem that is connected to a dedicated, leased phone line 
and is active at all times.

DH+

Data Highway Plus implements peer-to-peer communication with a 
token-passing scheme to rotate link mastership among the nodes 
connected to that link. Data Highway Plus has the capability for 
online programming and is optimized for networks with fewer nodes 
(Data Highway Plus supports up to 64 nodes).

DH-485 Network

The DH-485 network is a collection of devices connected to the 
communication cable allowing information exchange. A 
communication network based on the EIA Standard for RS-485 using 
an Allen-Bradley proprietary protocol.

Discrete Input and Output (DIO)

The discrete input and output is the transfer of one to 32 words 
between a SLC-500 processor and a scanner. All 32 words of input 
data and all 32 words of output data are updated on each SLC 
program scan.

download

The transfer of program or data files to a device.

DTE

Data Terminal Equipment

DTE Controlled Answer

Type of modem that is unattended and is attached directly to the 
phone lines. The interface module or the SLC 5/03 processor acts as 
the Data Terminal Equipment (DTE) which controls the modem via 
the DTR and RTS signals. The module incorporates timeouts and tests 
to properly operate these types of modems. 
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DTR Dialing (SLC 5/03 only)

Type of modem that lets you dial a number or end a call based on the 
status of the RS232 DTR (Data Terminal Ready) signal. To program the 
modem initialization string and phone number into the internal 
memory of the modem, use a dumb terminal (or PC running terminal 
emulation software like Procomm, Window’s Terminal, or PBASE). 
Once you have programmed the modem, activate the DTR signal to 
dial the number, or deactivate the DTR signal to end the call.

EEPROM

Electrically Erasable Programmable Read Only Memory module used 
to store, back-up, or transfer SLC 500 programs. The SLC 500 can read 
and write to an EEPROM.

EMI

Electromagnetic interference.

encoder

A device that detects position, and transmits a signal representing that 
position.

Ethernet Network

A local area network with a baseband communication rate of 10M bits 
per second.

executing mode

Any run or test mode.

false

The status of an instruction that does not provide a continuous logical 
path on a ladder rung.

FIFO (First-In-First-Out)

The order that data is stored and retrieved from a file.

file

A collection of data or logic organized into groups.
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6          Glossary

Flash EPROM

Flash Erasable Programmable Read Only Memory module. It 
combines the programming versatility of EEPROMs with the security 
precautions of UVPROMs. This means that you have the option of 
leaving your EPROM programs write protected or unprotected.

Full-duplex

A high-performance protocol that allows simultaneous two-way data 
transmission. For point-to-point applications only.

Half-duplex

A high-performance protocol where data transmission is limited to 
one direction at a time. Used in point-to-point and multi-point 
applications.

hard disk

A storage device in a personal computer.

high byte

Bits 8 to 15 of a word.

housekeeping

The portion of the scan when the controller performs internal checks 
and services communications.

Initiator

A node on the DH-485 network capable of acting as a master. When 
an initiator has the token it can send messages and request replies 
from any node on the DH-485 network. A personal computer running 
your programming software is an initiator on the data link. The 
SLC 5/02, SLC 5/03, SLC 5/04, and SLC 5/05 processors can also be 
initiators.

Input Device

A device, such as a push button or a switch, that supplies signals 
through input circuits to a programmable controller.

input scan

The controller reads all input devices connected to the input 
terminals.
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Glossary        7

Inrush Current

The temporary surge current produced when a device or circuit is 
initially energized.

instruction

A mnemonic defining an operation to be performed by the processor. 
A rung in a program consists of a set of input and output instructions. 
The input instructions are evaluated by the controller as being true or 
false. In turn, the controller sets the output instructions to true or false.

instruction set

The set of instructions available within a controller.

I/O

Inputs and Outputs

IP Address

A 32-bit address assigned to hosts that want to participate in a TCP/IP 
internet. IP addresses are the abstraction of physical hardware 
addresses, with a network and host partition which makes routing 
efficient.

Isolated Link Coupler

The link coupler provides an electrically isolated network connection 
for an SLC 500 controller (processor or programming station). The link 
couplers connect the daisy-chained DH-485 communication cable.

ladder logic

A graphical programming format resembling a ladder-like diagram. 
The ladder logic programing language is the most common 
programmable controller language.

least significant bit (LSB)

The element (or bit) in a binary word that carries the smallest value of 
weight.

LED

Light Emitting Diode. Used as status indicator for processor functions 
and inputs and outputs.
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LIFO (Last-In-First-Out)

The order that data is stored and retrieved from a file.

low byte

Bits 0 to 7 of a word.

logic

A general term for digital circuits or programmed instructions to 
perform required decision making and computational functions.

Manual

Typically an acoustically coupled type of modem. The connection is 
established by a person on each end of the phone line. They then 
insert the handsets into an acoustic coupler to complete the 
connection.

Master Control Relay (MCR)

A hard-wired relay that can be de-energized by any series-connected 
emergency stop switch.

mnemonic

A simple and easy to remember term that is used to represent a 
complex or lengthy set of information.

modem

Modulator/demodulator. Equipment that connects data terminal 
equipment to a communication line.

modes

Selected methods of operation. Example: run, test, or program.

Maximum Watts

The maximum amount of heat that the module generates with field 
power present.

Minimum Load Current

The lowest amount of current the output is designed to operate at. 
Operating at or below this value is not reliable.
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Minimum Watts

The amount of heat dissipation that can occur when there is no field 
power present.

Multi-master network

A network in which more than one node has the ability to initiate 
communications and initialize the link.

M0/M1 File Transfer

A M1/M0 file transfer is a method of moving large amounts of data 
between a SLC 500 processor and its scanner. It transfers files 
containing a maximum of 256 words and may take more than one SLC 
program scan to complete.

negative logic

The use of binary logic in such a way that “0” represents the desired 
voltage level.

Network

A series of stations (nodes) connected by some type of 
communication medium. A network may be made up of a single link 
or multiple links.

Node

Also called a station. An address or software location on the network.

Nominal Input Current

The current at nominal input voltage.

normally closed

Contacts on a relay or switch that are closed when the relay is 
de-energized or deactivated. They are open when the relay is 
energized or the switch is activated.

normally open

Contacts on a relay or switch that are open when the relay is 
de-energized or the switch is deactivated. They are closed when the 
relay is energized or the switch is activated.
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off-delay time

The OFF delay time is a measure of the time required for the 
controller logic to recognize that a signal has been removed from the 
input terminal of the controller. The time is determined by circuit 
component delays and by any applied filter.

offline

When a device is not scanning/controlling or when a programming 
device is not communicating with the controller.

offset

A continuous deviation of a controlled variable from a fixed point.

Off-State Current

For input circuits, the maximum amount of leakage current allowed 
from an input device in its Off-state.

off-state leakage current

When a mechanical switch is opened (off-state), no current flows 
through the switch. Semiconductor switches and transient suppression 
components which are sometimes used to protect switches, have a 
small current flow when they are in the off state. This current is 
referred to as the off-state leakage current. To ensure reliable 
operation, the off-state leakage current rating must be less than the 
minimum operating current rating of the device that is connected.

Off-State Voltage (max)

The maximum input voltage level detected as an Off condition by the 
input module.

on-delay time

The ON delay time is a measure of the time required for the controller 
logic to recognize that a signal has been presented at the input 
terminal of the controller.

one shot

A programming technique that sets a bit ON or OFF for one program 
scan.
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online

When a device is scanning/controlling or when a programming device 
is communicating with the controller.

On-State Voltage Drop

The voltage developed across the output driver circuit during the On 
state at maximum load current.

Operating Voltage

For inputs, the voltage range needed for the input to be in the On 
state. For outputs, the allowable range of user-supplied voltage.

Output Device

A device, such as a pilot light or a motor starter coil, that is energized 
by the programmable controller.

output scan

The controller turns on, off, or modifies the devices connected to the 
output terminals.

PCCC (Programmable Controller Communications Commands)

Points per Common

The number of input or output points connected to a single return 
(common) or supply (vcc).

Poll Message

A poll message is a point-to-point transfer of data sent by the scanner 
that solicits a response from a single device. The device responds with 
its data bit and status bit.

processor

A Central Processing Unit. (See CPU.)

processor files

The set of program and data files resident in the controller.

program file

Areas within a processor that contain the logic programs. SLC 
controllers support multiple program files.
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program mode

When the controller is not scanning the control program.

program scan

A part of the controller’s operating cycle. During the program scan, 
the logic program is processed and the Output Image is updated.

programming device

Programming package used to develop ladder logic diagrams.

Protocol

The “language” or packaging of information that is transmitted across 
a network.

(I/O) Rack

An I/O addressing unit that corresponds to 8 input image-table words 
and 8 output image-table words. A rack can contain a maximum of 8 
I/O groups for up to 128 discrete I/O.

read

To acquire data. For example, the processor reads information from 
other devices via a read message.

relay

An electrically operated device that mechanically switches electrical 
circuits.

relay logic

A representation of binary or discrete logic.

Remote I/O Network

A network where the communication between the processor and the 
I/O is across a serial link.

restore

To transfer a program from a device to a controller.

reserved bit

A location reserved for internal use.
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retentive data

Information (data) that is preserved through power cycles.

RS-232

An EIA standard that specifies electrical, mechanical, and functional 
characteristics for serial binary communication circuits.

RTB

Removable Terminal Block. 

run mode

An executing mode during which the controller scans or executes the 
logic program.

rung

A rung contains input and output instructions. During Run mode, the 
inputs on a rung are evaluated to be true or false. If a path of true 
logic exists, the outputs are made true (energized). If all paths are 
false, the outputs are made false (de-energized).

save

To save a program to a computer hard disk.

scan

The scan is made up of four elements: input scan, program scan, 
output scan, and housekeeping.

scan time

The time required for the controller to complete one scan.

Signal Delay

For inputs, the response time required to transmit the circuit status 
from the field wiring to the digital logic. For outputs, the time required 
to transmit the circuit status from digital logic to the output wiring.

sinking

A term used to describe current flow between two devices. A sinking 
device provides a direct path to ground.
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sinking/sourcing

Describes a current signal flow relationship between field input and 
output devices in a control system and their power supply. Sourcing 
I/O modules supply (or source) current to sinking field devices. 
Sinking I/O modules receive (or sink) current from sourcing field 
devices.

sourcing

A term used to describe current flow between two devices. A sourcing 
device or circuit provides power. 

status

The condition of a circuit or system.

Strobe Message

A strobe message is a multicast transfer of data sent by the scanner 
that solicits a response from each slave device. The devices respond 
with their data.

Surge Current Per Point

The maximum amplitude and duration (pulse) of current allowed for a 
given period of time and temperature.

Surge Suppressor

A device used to absorb voltage transients created by energizing an 
inductive load to reduce electrical noise or to protect the output 
circuit. For example, an R-C network, MOV (metal oxide varistor) or 
diode.

terminal

A point on an I/O module that external devices, such as a push button 
or pilot light, are wired to.

throughput

The time between when an input turns on and a corresponding 
output turns on or off. Throughput consists of input delays, program 
scan, output delays, and overhead.
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Token

The logical right to initiate communications. In a multi-master network 
a single token is passed between initiators to make sure two nodes do 
not transmit at the same time.

true

The status of an instruction that provides a continuous logical path on 
a ladder rung.

upload

Data is transferred from the controller to a programming or storage 
device.

UVPROM

An Ultra-Violet light erasable Programmable Read Only Memory 
module used to back-up, store, or transfer SLC 500 programs. The SLC 
5/01 and SLC 5/02 can only read from a UVPROM. An external PROM 
programmer is used to program (write to) the device.

Voltage Category

The nominal voltage used to describe the module.

watchdog timer

A timer that monitors a cyclical process and is cleared at the 
conclusion of each cycle. If the watchdog runs past its programmed 
time period, it causes a fault.

Watts Per Point

The maximum heat dissipation that can occur in each field wiring 
point when energized.

write

To send data to another device. For example, the processor writes 
data to another device with a message write instruction.
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Index

Numerics
1746-BAS module A-3, B-3
1746-C7 cable 6-12
1746-C9 cable 6-12
1746-P1 power supply

installing 6-8
replacing fuse 9-7

1746-P2 power supply
installing 6-8
replacing fuse 9-7

1746-P3 power supply
installing 6-8
replacing fuse 9-7
special considerations for grounding 3-10

1746-P4 power supply
installing 6-8

1747-AIC link coupler
connecting the communication cable 

A-14
using on the DH-485 network A-4

1747-BA, lithium battery 2-12
1747-KE module

as an RS-232 communication device B-3
on the DH-485 network A-3

1747-KFC15 D-6
1747-KTX 1-2
1747-L511 processor 5-1, F-1, G-3
1747-L514 processor 5-1, F-1, G-3
1747-L524 processor 5-3, F-1, G-3
1747-L531 processor G-3
1747-L532 processor 5-6, F-1, G-3
1747-L541 processor 5-9, F-1, G-3
1747-L542 processor 5-9, F-1, G-3
1747-L543 processor 5-9, F-1, G-3
1747-L551 processor 5-12, 5-13, F-1, G-3
1747-L552 processor 5-12, 5-13, F-1, G-3
1747-L553 processor 5-12, 5-13, F-1, G-3
1747-M1 EEPROM 2-22
1747-M12 Flash EPROM 2-23
1747-M2 EEPROM 2-22
1747-M5 adapter socket 2-22
1747-NET-DNI G-5
1747-PCMK 1-2
1747-PIC 1-2, F-3, G-5
1747-PKTX 1-2
1747-SCNR D-6, F-3, G-5
1747-SDN D-3, G-5
1747-UIC 1-2, 1-10, F-3

description 2-20, A-5
example network A-5
function on DH-485 A-3

Installation Instructions publication A-3
1761-NET-DNI D-4
1770-KF3 module A-3
1784-KTX card C-6
1784-KTXD card C-6
1784-PCMK card A-3, C-6
1785-KA5 module

on the data highway plus network C-6
5/01 processors

general specifications 2-11
hardware features 5-1, 6-5
LEDs 5-2
troubleshooting 10-3

5/02 processor
general specifications 2-11
hardware features 5-3
installing 6-5
LEDs 5-5
troubleshooting 10-3

5/03 processors
active modem-control lines

CTS (Clear to Send) B-10
DCD (Data Carrier Detect) B-10
DSR (Data Set Ready) B-10
DTR (Data Terminal Ready) B-10
RTS (Request to Send) B-10

general specifications 2-11
hardware features 5-6
installing 6-5
keyswitch 5-15
LEDs 5-8
returning processor to “initial factory 

conditions” 10-20
troubleshooting 10-9

5/04 processors
active modem-control lines

CTS (Clear to Send) B-10
DCD (Data Carrier Detect) B-10
DSR (Data Set Ready) B-10
DTR (Data Terminal Ready) B-10
RTS (Request to Send) B-10

general specifications 2-11
hardware features 5-9
installing 6-5
keyswitch 5-15
LEDs 5-10, 5-13
returning processor to “initial factory 

conditions” 10-20
troubleshooting 10-9

5/05 processors
channel 0, RS-232 communication
Ethernet communications E-1
general specifications 2-11
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hardware features 5-12, 5-13
installing 6-5
keyswitch 5-15
returning processor to ”initial factory 

conditions” 10-20
troubleshooting 10-9

A
address Glossary-1
AIC+ Advanced Interface Converter 

Glossary-1
mounting dimensions 4-6

ambient temperature rating, processor 
specification 2-11

application Glossary-1
Article 70B of the NFPA 3-18
Article 70E of the NFPA 3-1
ASCII communication B-10

B
BASIC programming language B-3
batteries, lithium

Code of Federal Regulations, 49 CFR 
173.22a 9-2

DOT-E7052 provision 9-2
shipping when depleted 9-2
storing and handling 9-1
transportation 9-2

battery
installation

SLC 5/01 or SLC 5/02 processors 9-3
SLC 5/03 and higher processors 9-4

Belden #9463 C-4
Belden #9842

on the DH-485 network A-13
wire/terminal connections A-15

bit Glossary-1
block diagrams Glossary-1
Boolean operators Glossary-2
BOOTP

configuring SLC 5/05 E-6–E-9
using the Rockwell Utility E-8

branch Glossary-2

C
cable routes, planning A-10
cables

1746-C7 6-12
1746-C9 6-12

Belden #9463 C-4
Belden #9842 A-14

certification
power supplies 2-14
processors 2-11

channel 0
pinout B-2

chassis
13-slot modular mounting dimensions 4-2
date shown on 3-11
installation 1-3, 6-3

chassis interconnect cables, installation 
of 6-12

CIP
definition Glossary-2

clock, real-time
SLC 5/03 processor 5-6
SLC 5/04 processors 5-9
SLC 5/05 processors 5-12

Common Power Source 3-13
common techniques used in this manual 

P-3
communication protocols

ASCII B-10
data highway plus C-1
DF1 full-duplex B-4
DF1 half-duplex B-5
DH-485 B-2, C-2
Ethernet E-1

communication scan Glossary-2
contact protection

diodes 2-29
RC network 2-29
surge suppressor 2-29
varistor 2-29

contacting Rockwell Automation for 
assistance 10-1

Control Networks
Allen-Bradley Remote I/O D-1
ControlNet D-6
DeviceNet D-3
overview D-1
Remote I/O Network D-1

control profile Glossary-3
control program Glossary-3
controller

definition Glossary-3
overhead Glossary-3

ControlNet Messaging Module D-6
ControlNet Network D-6

1747-KFC15 D-6
1747-SCNR D-6
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ControlNet Scanner D-6
counters

definition Glossary-3
CPU (central processing unit), definition 

Glossary-3
CTS (Clear to Send) B-10

D
data highway plus communication 

protocol
overview C-1
typical configuration C-6
using the SLC 5/04 processors C-2
wiring the SLC 5/04 processors C-4

data packets B-4
data table Glossary-3
Data Table Access Module

monitoring with 2-20
mounting dimensions 4-5

DCD (Data Carrier Detect) B-10
DCE (Data Communication Equipment) 

B-10
DeviceNet Interface D-4
DeviceNet Network D-3

1747-SDN D-3
1761-NET-DNI D-4
length D-5

DeviceNet Scanner D-3
DF1 full-duplex B-4
DF1 half-duplex protocol B-5
DF1 protocol

full-duplex B-4
half-duplex B-5
modem overview B-10
overview B-4

DF1 Radio Modem
SLC 5/03 processor feature 5-6
SLC 5/04 processor feature 5-9
SLC 5/05 processor feature 5-12

DH+ network
devices that use the

1784-KTX card C-6
1784-KTXD card C-6
1784-PCMK card C-6

DH-485 Interface Converters
1747-PIC 2-19
1747-UIC 2-20

DH-485 network
description A-1
devices that use the

1746-BAS module A-3

1747-KE module A-3
1747-UIC A-3
1770-KF3 module A-3
1784-PCMK card A-3

example system configuration A-7
grounding and terminating A-16
initialization A-2
installation A-13
isolated link coupler A-4
planning considerations A-9
protocol A-2

DH-485/RS-232 Interface Module user’s 
manual B-3

DHCP
configuring SLC 5/05 E-9
definition Glossary-2

DIN rail Glossary-4
discrete I/O modules 2-12
download Glossary-4
DSR (Data Set Ready) B-10
DTAM Micro

mounting dimensions 4-5
DTAM Plus

monitoring with 2-20
mounting dimensions 4-5

DTE (Data Terminal Equipment) B-10
DTE controlled answer Glossary-4
DTE, definition Glossary-4
DTR (Data Terminal Ready) B-10
DTR dialing Glossary-5

E
EEPROM

1K User Words 2-22
4K User Words 2-22

EEPROM burning options 2-24
embedded responses B-4
EMC Directive 6-1
emergency controller shutdown 3-12
Emergency-Stop Switches 3-13
EMI Glossary-5
enclosures

environment 3-2
selecting 2-18

encoder
definition Glossary-5

end device B-4
Environmental Protection Agency (EPA) 

9-3
equipment needed for installation 1-2
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errors
SLC 5/01 and SLC 5/02 processors 10-4
SLC 5/03, SLC 5/04, SLC 5/05 processors 

10-10
while downloading an operating system 

10-18
Ethernet

advanced functions E-10
messaging E-2
processor performance E-2
using the SLC 5/05 processors E-1

European Union Directive Compliance 
2-2

European Union Directives 6-1
executing mode Glossary-5

F
false Glossary-5
features

SLC 5/01 processor 5-1
SLC 5/02 processors 5-3
SLC 5/03 processor 5-6
SLC 5/04 processors 5-9
SLC 5/05 processors 5-12

FIFO (First-In-First-Out) Glossary-5
file Glossary-5
full-duplex

(point-to-point) B-5
fuses, for power supply

installation 9-7
troubleshooting tips 10-3

G
getting started quickly

overview 1-1
procedures 1-2
Required Tools and Equipment 1-2

ground bus 3-9
grounding guidelines

ground bus 3-7
overview 3-7
special considerations for DC 

applications using 1746-P3 3-10

H
half-duplex master protocol, A-B 

products that support B-5
hard disk Glossary-6
hazardous environment

component installation 3-3
selecting hardware components 2-26

heat, preventing excessive 3-6
high byte Glossary-6
housekeeping Glossary-6
humidity, processor specification 2-11

I
I/O devices, recommendations for wiring

terminals, identify 7-5
wires, bundle 7-5
wires, label 7-5

I/O modules
discrete 2-12
specialty 2-12

I/O modules, wiring 7-6
IBM AT connector pin assignment B-13
input modules

installing 6-6
troubleshooting 10-22
wiring 7-6

input scan Glossary-6
input states on power down 3-15
installation

chassis 1-3, 6-2
chassis interconnect cables 6-12
getting started quickly 1-1
inspecting 8-2
lithium battery on SLC 5/01 or SLC 5/02 

processors 9-3
lithium battery on SLC 5/03 and higher 

processors 9-4
memory modules 6-7
modules 6-6
power supplies 6-8
processors 6-5
typical SLC system 3-1

instruction Glossary-7
instruction set

definition Glossary-7
interconnect cable installation 6-12
interface converter (1747-PIC) 2-19
isolated link coupler

installing A-13
on DH-485 network A-4

isolation transformers
example calculation 2-25
selecting 2-25

J
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jumpers
J1 6-7
J4 10-18
power supply 6-9

K
keyswitch

clearing faults for the SLC 5/03 and 
higher processors 10-9

keyswitch location
SLC 5/03 processor 5-7
SLC 5/04 processors 5-10
SLC 5/05 processors 5-13

keyswitch positions for the SLC 5/03 and 
SLC 5/04 processors

PROG 5-15
REM 5-16
RUN 5-15

L
ladder logic Glossary-7
least significant bit (LSB) Glossary-7
LIFO (Last-In-First-Out) Glossary-8
line voltage variations, excessive 2-26
link coupler

mounting dimensions 4-4
lithium batteries

Code of Federal Regulations, 49 CFR 
173.22a 9-2

DOT-E7052 provision 9-2
installing on SLC 5/01 or SLC 5/02 

processors 9-3
installing on SLC 5/03 and higher 

processors 9-4
shipping when depleted 9-2
storing and handling 9-1
transportation 9-2

local I/O capacity, processor 
specification 2-11

logic Glossary-8
low byte Glossary-8

M
machine motion, preventing 8-2
maintenance, preventive 3-18
manuals, related P-2
master control relay (MCR)

definition Glossary-8
using 3-12

master devices, DF1 half-duplex protocol 
B-5

memory backup options, processor 
specification 2-11

memory modules
for SLC 5/01 and 5/02 processors 2-21
for SLC 5/03 and higher processors 2-22
installation 6-7

mnemonic Glossary-8
modem Glossary-8
modems

for RS232 B-10
modes Glossary-8
modules, installation 6-6
motor starters (bulletin 509)

surge suppressors 2-29
motor starters (bulletin 709)

surge suppressors 2-29
Mounting

1761-NET-AIC 4-6
Data Terminal Access Module (DTAM) 

4-5
DTAM Micro Operator Interface 4-5
DTAM Plus Operator Interface 4-5
link coupler 4-4
Modular Hardware Style Units 4-1

mounting dimensions
AIC+ Advanced Interface Converter 4-6
chassis 4-1–4-3
Data Table Access Module 4-5
DTAM Micro 4-5
DTAM Plus 4-5
link coupler 4-4

MSG instruction B-4

N
National Fire Protection Association 

(NFPA) 3-1
negative logic Glossary-9
noise generators 2-27
noise immunity, processor specification 

2-11
noise, excessive 2-26
normally closed Glossary-9
normally open Glossary-9

O
offline Glossary-10
offset Glossary-10
off-state leakage current Glossary-10
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one shot Glossary-10
online Glossary-11
operator interface

selecting
DTAM 2-20
DTAM Plus 2-20
PanelView 550 2-20
personal computer 2-19

output contact protection, selecting 2-29
output modules

installing 6-6
troubleshooting 10-23
wiring 7-6

output scan Glossary-11
Overview of the Modular Control System 

2-3

P
PanelView 550 Operator Terminal

monitoring with 2-20
PC connector pin assignment B-13
PCCC

definition Glossary-11
performance

Ethernet processor E-2
personal computer, programming with 

2-19
pinout, channel 0 B-2
planning considerations for a network 

A-9
Power Considerations

Common Power Source 3-13
Input States on Power Down 3-15
line conditions, other types of 3-16
Loss of Power Source 3-15
undervoltage operation 3-16

power source, loss of 3-15
power supplies

installing 1-5, 6-8
setting jumpers 6-9

power supply fuse
replacing 9-7

Power Supply Worksheet F-1
power, removing 10-2
Preparing Your Wiring Layout 7-4
Preventing Excessive Heat 3-6
Preventive Maintenance 3-18
processor

installation 1-8, 6-5
processor files Glossary-11

processor hardware features
SLC 5/01 5-1
SLC 5/02 5-3
SLC 5/03 5-6
SLC 5/04 5-9
SLC 5/05 5-12, 5-13

processor specifications
ambient temperature rating 2-11
certification 2-11
humidity 2-11
LED indicators 2-11
local I/O capacity 2-11
maximum chassis/slots 2-11
memory back-up options 2-11
noise immunity 2-11
program memory 2-11
program scan holdup time after loss of 

power 2-11
remote I/O capacity 2-11
shock (operating) 2-11
standard RAM 2-11
vibration 2-11

PROG, keyswitch position for the SLC 
5/03 and SLC 5/04 processors 
5-15

program alteration 10-3
program file

definition Glossary-11
program memory, processor 

specification 2-11
program mode Glossary-12
program scan

definition Glossary-12
program scan hold-up time after loss of 

power 2-11
Programmable Controller Grounding and 

Wiring Guidelines 3-9
programming device Glossary-12
publications, related P-2
pulses

transient 2-30

Q
Quick Start for Experienced Users 1-1

R
RAM, power back-up

SLC 5/01 or SLC 5/02 processors 9-3
SLC 5/03 and higher processors 9-4

RAM, processor specification 2-11

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1817 of 3168



Publication 1747-UM011E-EN-P - February 2004

Index        7

RC network 2-29
read Glossary-12
related publications P-2
relay Glossary-12
relay logic Glossary-12
relays, surge suppressors for 2-29
REM, keyswitch position for the SLC 5/03 

and SLC 5/04 processors 5-16
remote I/O capacity, processor 

specification 2-11
Remote I/O Network D-1
Remote I/O Passthru D-2
remote I/O passthru D-2
Removable Terminal Blocks (RTB) 7-9

installing 7-10
removing 7-9
using 7-9

removing power from the SLC 500 control 
system 10-2

Replacing a fuse on the Power Supply 9-7
required tools and equipment 1-2
reserved bit Glossary-12
restore Glossary-12
retainer clips

replacing on modules 9-6
retentive data Glossary-13
RS-232

connectors B-11
DCE pinout B-12
DF1 protocol B-4
DTE pinout B-11
SLC 500 devices that support B-3

RS-232 connector pin assignments
1746-BAS

to a modem B-16
to DTE B-16

1747-KE
to a modem B-15
to DTE B-15

1770-KF3 to a modem B-17
2760-RB

to a modem B-17
to DTE B-17

IBM AT to an SLC 5/03 processor B-13
PC to a modem B-13
PLC-5

to a modem B-18
to DTE B-18

SLC 5/03 processor
to a modem B-14
to a PC (with cable 1747-CP3) B-15
to DTE B-14

RS-232 devices
1746-BAS module B-3
1747-KE module B-3

RS-232, definition Glossary-13
RTB 7-9
RTS (Request to Send) B-10
run mode Glossary-13
RUN, keyswitch position for SLC 5/03 and 

SLC 5/04 processors 5-15
rung Glossary-13

S
Safety Considerations 3-17

master control relay circuits, periodic 
tests of 3-18

Power Distribution 3-17
Safety Circuits 3-17

save Glossary-13
SCADA applications B-1
scan Glossary-13
scan time Glossary-13
selecting

contact protection 2-29
discrete I/O modules 2-12
enclosures 2-18
isolation transformers 2-25
processors 2-5
SLC 5/01 and SLC 5/02 memory modules 

2-21
SLC 5/03 and higher memory modules 

2-22
speciality I/O modules 2-12
surge suppressors 2-27

Several B-5
shock (operating), processor 

specification 2-11
sinking Glossary-13
sinking and sourcing 7-1

contact output circuits 7-2
Sinking Device with Sourcing Input 

Module Circuit 7-3
Sinking Device with Sourcing Output 

Module Circuit 7-3
solidstate DC I/O circuits 7-2
Sourcing Device with Sinking Input 

Module 7-2
Sourcing Device with Sinking Output 

Module Circuit 7-3
slave devices, DF1 half-duplex protocol 

B-5
SLC 5/05 processors
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see 5/05 processors.
SLC 5/0x-compatible cables 1-2
SLC 5/0x-compatible interfaces 1-2
SLC 500 Programmable Controllers

general specifications 2-11
installing 6-5
selecting a memory module 2-21, 2-22
selecting a processor 2-5
Selecting Discrete I/O Modules 2-12
Selecting Enclosures 2-18
Selecting Isloation Transformers 2-25
Selecting Speciality I/O Modules 2-12
Special Considerations 2-26
troubleshooting 10-1

sourcing Glossary-14
Spacing Your Controllers 3-4
specialty I/O modules 2-12
specifications

processors
ambient temperature rating 2-11
certification 2-11
clock/calendar accuracy 2-11
humidity 2-11
LED indicators 2-11
local I/O capacity 2-11
maximum chassis/slots 2-11
memory back-up options 2-11
noise immunity 2-11
program memory 2-11
program scan hold-up time after loss 

of power 2-11
remote I/O capacity 2-11
shock (operating) 2-11
standard RAM 2-11
vibration 2-11

Starting Up Your Control System 8-1
disconnect motion-causing devices 8-2
enter and test your program 8-9
inspect your installation 8-2
test your inputs 8-5
test your outputs 8-6

start-up instructions 1-1
status Glossary-14
surge suppression circuits 2-29
surge suppressors

for motor starters 2-29
for relays 2-29

system configuration, example A-7
system test

general specifications 2-10

T
terminal Glossary-14
testing

inputs 8-5
outputs 8-6
program 8-9

throughput Glossary-14
tools needed for installation 1-2
transistor output transient pulses 2-30
troubleshooting

input modules 10-22
output modules 10-23
SLC 5/01 processor 10-3
SLC 5/02 processors 10-3
SLC 5/03 and higher processors

errors while downloading an operat-
ing system 10-18

SLC 5/03 processor 10-9
SLC 5/04 processors 10-9
SLC 5/05 processors 10-9

troubleshooting, tips for
program alteration 10-3
removing power 10-2
replacing fuses 10-3

true Glossary-15

U
Universal Serial Bus

see 1747-UIC
upload Glossary-15
USB

see 1747-UIC
using memory modules (EEPROM and 

UVPROM)
EEPROM burning options 2-24

V
varistor 2-29
vibration, processor specification 2-11

W
wire types

Belden #9463 C-4
wire/terminal connections, for Belden 

#9842 A-15
wiring

I/O modules 7-6
wiring layout, preparing your 7-4
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Supersedes Publication 1747-UM011D-EN-P - April 2003 Copyright © 2004 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.

Rockwell Automation 
Support

Rockwell Automation provides technical information on the web to assist you 
in using our products. At http://support.rockwellautomation.com, you can 
find technical manuals, a knowledge base of FAQs, technical and application 
notes, sample code and links to software service packs, and a MySupport 
feature that you can customize to make the best use of these tools.

For an additional level of technical phone support for installation, 
configuration and troubleshooting, we offer TechConnect Support programs. 
For more information, contact your local distributor or Rockwell Automation 
representative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24 
hours of installation, please review the information that's contained in this 
manual. You can also contact a special Customer Support number for initial 
help in getting your module up and running:

New Product Satisfaction Return

Rockwell tests all of our products to ensure that they are fully operational 
when shipped from the manufacturing facility. However, if your product is 
not functioning and needs to be returned:

Allen-Bradley, PLC-2, PLC-3, and PLC-5 are registered trademarks of Rockwell Automation. 
SLC and Data Highway Plus are trademarks of Rockwell Automation. 
RSLogix 500 and RSLinx, are trademarks of Rockwell Software, Inc. 
DeviceNet is a trademark of the Open DeviceNet Vendor Association.                                                   
Ethernet is a registered trademark of Digital Equipment Corporation, Intel, and Xerox Corporation. 
UL is a registered trademark of Underwriters Laboratories.

United States 1.440.646.3223
Monday – Friday, 8am – 5pm EST

Outside United 
States

Please contact your local Rockwell Automation representative for any 
technical support issues.

United States Contact your distributor. You must provide a Customer Support case 
number (see phone number above to obtain one) to your distributor in 
order to complete the return process.

Outside United 
States

Please contact your local Rockwell Automation representative for 
return procedure.
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Operating instructions - Bedienungsanleitung
Istruzioni per l’uso - Gebruiksaanwijzing

Instrucciones de servicio - Manual de instruções
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DIRIS A40/A41
DANGER ET AVERTISSEMENT
DANGER AND WARNING - GEFAHREN UND SICHERHEITSHINWEISE - PERICOLO E
AVERTIMENTI - GEVAAR EN WAARSCHUWING - ADVERTENCIA - PERIGO E AVISO

Le montage de ces matériels  ne peut être effectué
que par des professionnels.
Le non respect des indications de la présente notice
ne saurait engager la responsabilité du constructeur.

Risque d’électrocution, 
de brûlures ou d’explosion
• l'installation et l'entretien de cet appareil ne doi-

vent être effectués que par du personnel qualifié
• avant toute intervention sur l'appareil, couper les

entrées tensions, court-circuitez le secondaire de
chaque transformateur de courant (PTI SOCOMEC)
et coupez l'alimentation auxiliaire de l'appareil

• utilisez toujours un dispositif de détection de ten-
sion approprié pour confirmer l'absence de tension

• replacez tous les dispositifs, les portes et les cou-
vercles avant de mettre cet appareil sous tension

• utilisez toujours la tension assignée appropriée
pour alimenter cet appareil.

Si ces précautions n'étaient pas respectées, cela
pourrait entraîner des blessures graves.

Risque de détérioration de
l’appareil
Veillez à respecter :
• la tension d'alimentation auxiliaire
• la fréquence du réseau 50 ou 60 Hz
• une tension maximum aux bornes des entrées 

tension de 700 V AC phase/phase ou 400 V AC
phase neutre

• un courant maximum de 20 A aux bornes des
entrées courants (I1, I2 et I3)

This equipment must be mounted only by professionals.
The manufacturer shall not be held responsible for
failure to comply with the instructions in this manual.

Risk of electrocution, 
burns or explosion
• the device must be installed and serviced only by

qualified personnel
• prior to any work on or in the device, isolate the

voltage inputs and auxiliary power supplies and
short-circuit the secondary winding of all current
transfromers (PTI SOCOMEC)

• always use an appropriate voltage detection device
to confirm the absence of voltage

• put all mechanisms, door and covers back in place
before energising the device

• always supply the device with the correct rated
voltage

Failure to take these precautions could cause
serious injuries.

Risk of damaging device
Chek the following:
• the voltage of the auxiliary power
• the frequency of the distribution system (50 or 60 Hz)
• the maximum voltage across the voltage-input

terminals, (V1, V2, V3 and VN) 700 V AC phase-to-
phase or 400 V AC phase-to-neutral

• a maximum current of 20 A on the current-input
terminals (I1, I2 and I3)

F GB
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DANGER ET AVERTISSEMENT

SOCOMEC - Réf. : 876 583 C

Die Montage muss von einem Fachmann vorgenommen
werden.
Eine Nichteinhaltung der vorliegenden Sicher-
heitshinweise befreit den Hersteller von seiner
Haftung.

Gefahr von Stromschlägen,
Verbrennungen oder Explosionen
• Die Installation und Wartung dieses Gerätes darf

nur von Fachkräften vorgenommen werden.
• Vor jedem Eingriff am Gerät sind die Eingänge span-

nungslos zu schalten und die Sekundärseite jedes
Stromwandlers (PTI SOCOMEC) kurzzuschließen
und die Hilfsversorgung des Gerätes abzutrennen.

• Stets einen geeigneten Spannungsmesser verwen-
den, um sicherzugehen, dass keine Spannung anliegt.

• Alle Vorrichtungen, Türen und Deckel vor dem
erneuten Einschalten des Gerätes wieder anbringen.

• Nur die vorgegebene Spannung zur Versorgung
des Gerätes verwenden.

Eine Nichteinhaltung dieser Vorsichtsmaßnahmen
kann zu schweren Verletzungen führen.

Gefahr einer Beschädigung des
Gerätes
Bitte beachten Sie:
• Die Spannung der Hilfsversorgung,
• Die Netzfrequenz von 50 oder 60 Hz,
• Eine Höchstspannung an den Stroman-

schlussklemmen von 700 V AC Phase/Phase oder
400 V AC Phase/Nullleiter,

• Einen maximalen Strom von 20 A an den
Stromanschlussklemmen (I1, I2 und I3)

Questi materiali devono essere montati esclusivamente
da professionisti. 
Il mancato rispetto delle indicazioni contenute nelle
presenti istruzioni solleva il fabbricante da ogni res-
ponsabilità. 

Rischi di folgorazione, ustioni o
esplosione 
• l'installazione e la manutenzione di questo appa-

recchio devono essere effettuate esclusivamente
da personale qualificato 

• prima di qualsiasi intervento sull’apparecchio,
escludere gli ingressi di tensione, cortocircuitare il
secondario di ciascun trasformatore di corrente
(PTI SOCOMEC) ed escludere l’alimentazione
ausiliaria dell’apparecchio 

• utilizzare sempre un opportuno dispositivo di
rilevamento di tensione per confermare l’assenza
di tensione 

• rimontare tutti i dispositivi, i portelli e i coperchi
prima di mettere l’apparecchio sotto tensione 

• per alimentare questo apparecchio, utilizzare
sempre l’appropriata tensione assegnata 

In caso di mancato rispetto di queste precauzioni, si
potrebbero subire gravi ferite. 

Rischi di deterioramento
dell’apparecchio 
Attenzione a rispettare:
• la tensione d'alimentazione ausiliaria
• la frequenza di rete a 50 o 60 Hz
• una tensione massima ai morsetti degli ingressi di ten-

sione di 700 V AC fase/fase o 400 V AC fase neutro
• una corrente massima di 20 A ai morsetti degli

ingressi di corrente (I1, I2 e I3)

D I
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DIRIS A40/A41
DANGER ET AVERTISSEMENT
DANGER AND WARNING - GEFAHREN UND SICHERHEITSHINWEISE - PERICOLO E
AVERTIMENTI - GEVAAR EN WAARSCHUWING - ADVERTENCIA - PERIGO E AVISO

Enkel professionelen mogen deze materialen monteren.
De constructeur is in geen geval verantwoordelijk
indien de aanwijzingen van de onderhavige gebruik-
saanwijzing niet worden in acht genomen.

Gevaar voor elektrocutie,
brandwonden of ontploffing
• enkel gekwalificeerd personeel mag dit toestel

plaatsen en onderhouden
• vóór iedere tussenkomst op het toestel, alle span-

ningsingangen afsluiten, de secundaire van iedere
stroomtransformator (PTI SOCOMEC) kortsluiten
en de hulpvoeding van het toestel afsluiten

• gebruik steeds een geschikte spanningsmeter om
na te gaan of het toestel wel degelijk buiten spanning
staat

• alle onderdelen, deuren en deksels terugplaatsen
alvorens het toestel onder spanning te zetten

• gebruik altijd de geschikte toegewezen spanning
om dit toestel te voeden

Indien deze voorzorgsmaatregelen niet worden in
acht genomen, kan dit ernstige verwondingen tot
gevolg hebben.

Gevaar voor beschadiging van
het toestel
Gelieve de volgende elementen in acht te nemen:
• de spanning van de hulpvoeding
• de netfrequentie van 50 of 60 Hz
• een maximale spanning op de klemmen van de

spanningsingangen van 700 V AC fase/fase of
400 V AC fase/neuter 

• een maximale stroom van 20 A op de klemmen
van de stroomingangen (I1, I2 en I3)

El montaje de esto materiales sólo puede ser efectuado
por profesionales.
No respectar las indicaciones del presente manual
exime de responsabilidad al fabricante.

Riesgo de electrocución, 
de quemaduras o de explosión
• la instalación y mantenimiento de este aparato

debe ser efectuado por personal cualificado
• antes de cualquier intevención en el aparato, cortar

sus entradas de tensión, corto-circuitar el secundario
de cada transformador de intensidad (PTI SOCOMEC)
y cortar la alimentación auxiliar de aparato

• utilizar siempe une dispositivo de detección de
tensión apropiado para esegurar la ausencia de
tensión

• volver a colocar todos los dispositivos, tapas y
puertas antes de poner el aparato en tensión

• utilizar siempre la tensión asignada apropiada para
alimentar el aparato

No respetar estas precauciones podría entrañar un
serio riesgo de producir heridas graves.

Riesgo dedeterioros 
de aparato
Vele por respetar:
• la tensión de alimentación auxiliar
• la frecuencia de la red 50 o 60 Hz
• una tensión máxima en las bornas de entradas de

tensión (V1, V2, V3 y VN) de 700 V AC fase/fase o
de 400 V AC entre fase y neutro

• intensidad máxima de 20 amperios en bornas de
las entradas de intensidad (I1, I2, I3)

NL E
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DANGER ET AVERTISSEMENT
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A montagem destes materiais só pode ser realizada
por profissionais.
O não cumprimento das indicações deste manual
não poderá imputar a responsabilidade do construtor.

Riscos de electrocussão, de
queimaduras ou de explosão
• a instalação e a manutenção deste aparelho

devem ser efectuadas unicamente por pessoal
qualificado

• antes de qualquer intervenção no aparelho, cortar
as entradas de tensões, curto-circuitar o secundário
de cada transformador de corrente (PTI SOCOMEC)
e cortar a alimentação auxiliar do aparelho

• utilizar sempre um dispositivo de detecção de
tensão apropriado para confirmar a ausência de
tensão

• colocar no sítio todos os dispositivos, as portas e as
tampas antes de restabelecer a tensão no aparelho

• utilizar sempre a tensão de referência apropriada
para alimentar o aparelho

Se estas precauções não forem respeitadas,
poderão ocorrer ferimentos graves.

Riscos de deterioração do
aparelho
Respeitar:
• a tensão de alimentação auxiliar
• a frequência da rede 50 ou 60 Hz
• uma tensão máxima nos terminais das entradas

de tensão de 700 V AC fase/fase ou 400 V AC fase
neutro

• uma corrente máxima de 20 A nos terminais das
entradas de corrente (I1, I2 e I3)

P
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DIRIS A40/A41
OPÉRATIONS PRÉALABLES
PRELIMINARY OPERATIONS - VORAUSGEHENDE KONTROLLEN - 
OPERAZIONI PRELIMINARI - VOORAGAANDE HANDELINGEN - 
OPERACIONES PREVIAS - OPERAÇOES PRELIMINARES

F Pour la sécurité du personnel et du matériel,
il est impératif de bien s’imprégner du conte-
nu de cette notice avant la mise en service.
Au moment de la réception du colis contenant
le DIRIS A40/A41, il est nécessaire de vérifier
les points suivants:
• l’état de l’emballage,
• le produit n’a pas eu de dommage pendant

le transport,
• la référence de l’appareil est conforme à

votre commande,
• l’emballage comprend le produit équipé

d'un bornier débrochable,
• une notice d’utilisation.

NL Voor de veiligheid van het personeel en het
materiaal is het van belang goed kennis te
nemen van deze gebruiksaanwijzing voordat
de apparatuur in gebruik wordt genomen.
Bij ontvangst van de doos met de
DIRIS A40/A41 moeten de volgende punten
gecontroleerd worden:
• de staat van de verpakking;
• of het product geen schade heeft geleden

tijdens het transport;
• of de referentie van het toestel over-

eenkomt met de bestelling;
• de verpakking bevat een product uitge-

rust met een ontkoppelbaar aansluitblok.
• of de gebruiksaanwijzing aanwezig is.

GB For personnel and product safety please
read the contents of these operating ins-
tructions carefully before connecting.
Check the following points as soon as you
receive the DIRIS A40/A41 package:
• the packing is in good condition,
• the product has not been damaged

during transit,
• the product reference number conforms

to your order,
• the package contains the product fitted

with a pull-out terminal block,
• operating instructions.

E Para la seguridad del personal y del mate-
rial, será imperativo conocer perfectamente
el contenido de este manual antes de su
puesta en funcionamiento.
Al recibir el paquete que contiene el
DIRIS A40 / A41, será necesario verificar los
aspectos siguientes:
• estado del embalaje;
• que el producto no se haya dañado

durante el transporte;
• que la referencia del Aparato esté conforme

con su pedido;
• el embalaje incluye el producto equipado

con una caja de bornes desenchufable;
• el manual de utilización.

P Para a segurança do pessoal e do material,
convém inteirar-se bem do conteúdo deste
manual antes da colocação em serviço.
Na altura da recepção da encomenda do
DIRIS A40/A41, é necessário verificar os
seguintes pontos:
• o estado da embalagem;
• se o produto não foi danificado durante o

transporte;
• se a referência do Aparelho está acordo

com a sua encomenda;
• dentro da embalagem encontrase 

realmente o produto equipado de um
terminal descartável;

• se existe um manual de utilização.

D Für die Sicherheit von Personen und
Anlagen lesen Sie dieses Handbuch auf-
merksam durch, bevor das Gerät in Betrieb
genommen wird.
Bei Empfang des Gerätes DIRIS A40/A41
muß folgendes überprüft werden:
• Zustand der Verpackung,
• Sind Transportschäden zu melden?
• Entspricht der Packungsinhalt Ihrer

Bestellung?
• Die Verpackung enthält das mit einer heraus-

nehmbaren Klemmenleiste ausgestattete
Produkt,

• Eine Bedienungsanleitung ist beigelegt.

I Per la sicurezza del personale e del mate-
riale, è indispensabile leggere attentamente
il contenuto del presente libretto prima della
messa in servizio.
Al momento del ricevimento della scatola
contenente il DIRIS A40/A41, è necessario
verificare i seguenti punti:
• lo stato dell’imballo;
• la presenza di danneggiamenti o rotture

dovuti al trasporto;
• se il numero di riferimento dell’apparec-

chio è conforme a quello della richiesta;
• l’imballaggio comprende il prodotto dota-

to di una morsettiera staccabile;
• la presenza del libretto di istruzione originale.
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1. Clavier 6 touches pour visualiser l'ensemble
des mesures et modifier les paramètres de
configuration

2. Afficheur LCD rétroéclairé
3. Phase
4. Valeurs
5. Unité
6. Indicateur d'activité sur les bus de com-

munication
7. Indicateur de comptage de l'énergie active
8. Compteurs d’énergie et horaire
9. Alarme relais 1
10. Alarme relais 2

F

1.  Key-pad with 6 dual-function keys (dis-
play or programming)

2. Backlit LCD display
3. Phase
4. Values
5. Unit
6. Activity indicator on the communication bus
7. Energy metering indication
8. Hour meter and energy display
9. Alarm relay 1
10. Alarm relay 2

GB

1.  6 Drucktaster mit doppelter Funktionalität
(Anzeige oder Konfiguration)

2. LCD-Anzeige von hinten beleuchtet
3. Phase
4. Werte
5. Einheit
6. Aktivitätsanzeige Kommunikationsbus
7. Zeigel zur Erfassung der Wirkleistung
8. Anzeige des Stundenzähler und der

Energiewerte
9. Alarm relais 1
10. Alarm relais 2

D

1. Tastiera composta da 6 pulsanti a doppia
funzionalità (visualizzazione o configurazione)

2. Display LCD retroilluminato
3. Fase
4. Valori
5. Unità di misura
6. Indicatore di attività sul bus di comunicazione 
7. Indicator di conteggio dell’energia attiva
8. Visualizzazione del contatore orario e delle

energie
9. Allarme relè 1
10. Allarme relè 2

I

1. Toetsenbord samengesteld uit 6 druk-
knoppen met dubbele functies (visualisatie
of configuratie)

2. LCD scherm met backlight
3. Fase
4. Waarden
5. Eenheid
6. Activiteitsindicator op de communicatie-

bussen
7. Indication voor de meting van de actieve energie
8. Visualisatie van de urenteller en de energie
9. Alarm relais 1
10. Alarm relais 2

NL

1. Teclado compuesto por 6 teclas de doble
función (visualización o configuración)

2. Indicador LCD retroiluminado
3. Fase
4. Valores
5. Unidad
6. Indicador de actividad en el bus de 

comunicación
7. Indicattor de contaje de energía
8. Visualisación del contador horario y de las

energias
9. Alarma relé 1
10. Alarma relé 2

E

1. Teclado composto de 6 botões de pressão
de dupla funcionalidade (visualização ou
configuração)

2. Visualizador LCD retroiluminado
3. Fase
4. Valores
5. Unidade
6. Indicador de actividade nos bus de 

comunicação
7. Indicador de contagem da energia activa
8. Visualização do contador horário e das

energias
9. Alarme relés 1
10. Alarme relés 2

P
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DIRIS A40/A41
INSTALLATION
INSTALLATION - INSTALLATION - INSTALLAZIONE -   
INSTALLERING - INSTALACIÓN - INSTALAÇÃO 

RECOMMANDATIONS
• éviter la proximité avec des systèmes générateurs

de perturbations électromagnétiques,
• éviter les vibrations comportant des accéléra-

tions supérieures à 1 g pour des fréquences
inférieures à 60 Hz.

Recommendations:
• avoid proximity to systems which generate

electromagnetic interference,
• avoid vibrations with accelerations in excess

of 1g for frequencies below 60 Hz.

Empfehlungen:
• vermeiden Sie die Nähe von Systemen, die

elektromagnetische Störungen erzeugen können,
• vermeiden Sie außerdem mechanische

Schwingungen mit Beschleunigungen von
über 1g bei Frequenzen unter 60 Hz.

Prescrizioni:
• evitare la vicinanza con sistemi generatori di

perturbazioni elettromagnetiche,
• evitare le vibrazioni che comportino delle

accelerazioni superiori a 1g per delle frequenze
inferiori a 60 Hz.

Aanbevelingen:
• de nabijheid vermijden van systemen die 

elektromagnetische storingen opwekken,
• trillingen vermijden met versnellingen boven

1g voor frequenties lager dan 60 Hz.

Recomendaciones:
• evitar la proximidad con los sistemas genera-

dores de perturbaciones electromagnéticas,
• evitar las vibraciones que provocan acelera-

ciones superiores a 1g para frecuencias infe-
riores a 60 Hz.

Recomendações:
• evite a proximidade com sistemas geradores

de perturbações electromagnéticas,
• evite as vibrações com acelerações superiores

a 1g para frequências inferiores a 60 Hz.

P
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Le couple de serrage maximum de chaque vis
est de 0,4 Nm.
Lors d’une déconnexion du DIRIS, il est indis-
pensable de court-circuiter les secondaires de
chaque transformateur de courant. Cette mani-
pulation peut se faire automatiquement à partir
d’un produit du catalogue Socomec : le PTI.
Pour plus d’informations sur ce produit, merci
de nous consulter.

Connection
The maximum coupling torque for each screw
is 0.4 Nm.
Each CT’s secondary winding must be short-
circuited when disconnecting the DIRIS. This
can be done automatically using one of
Socomec’s catalogue products: the PTI. Please
contact us for further information.

Anschluß
Max. Anziehdrehmoment für die jeweiligen
Schrauben: 0,4 Nm.
Wird das DIRIS abgeklemmt, so müssen die
Sekundärseiten der jeweiligen Stromwandler
kurzgeschlossen werden. Dies erfolgt automa-
tisch beim Einsatz eines PTI von Socomec (bitte
anfragen).

Collegamento
La coppia di serraggio massima dei morsetti è
di 0,4 Nm.
Al momento del collegamento del DIRIS, è
indispensabile cortocircuitare le uscite secon-
darie di ogni trasformatore di corrente. Questa
operazione può essere fatta automaticamente
con un prodotto SOCOMEC: il PTI. Per maggio-
ri informazioni, contattarci.

Aansluiting
Het maximale aantrekkoppel van elke schroef is
0,4 Nm.
Bij het ontkoppelen van de DIRIS is het nood-
zakelijk de secundaire van elke stroomtransfor-
mator kort te sluiten. Deze manipulatie kan
automatisch gebeuren met een product uit de
catalogus van Socomec: de PTI. Voor meer
informatie over dit product, ons raadplegen.

Parte trasera
El par de apriete máximo para cada tornillo es
de 0,4 Nm.
En caso de desconexión del DIRIS, es indis-
pensable cortocircuitar los secundarios de cada
transformador de intensidad. Esta manipulación
puede hacerse automáticamente a partir de un
producto del catálogo de Socomec: el PTI. Para
mayor información sobre este producto, le
agradeceremos consultarnos.

Ligação
O binário de aperto máximo de cada parafuso é
de 0,4 Nm.
Durante uma desconexão do DIRIS, é indis-
pensável curto-circutar os secundários de cada
transformador de corrente. Esta operação pode
fazer-se automaticamente a partir de um produ-
to do catálogo da Socomec: o PTI. Para mais
informações acerca deste produto é favor
consultar-nos.
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DIRIS A40/A41

INSTALLATION

SOCOMEC - Réf. : 876 583 C
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RACCORDEMENT

DIRIS A40

DIRIS A41

� Aux.: IEC/CE 110 … 400 V AC
120 … 350 V DC

12 … 48 V DC
UL/CSA 110 … 240 V AC 

120 … 250 V DC
� Fus.: 0.5 A gG / BS 88 2A gG /  0.5 A class CC
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DIRIS A40/A41
INSTALLATION
INSTALLATION - INSTALLATION - INSTALLAZIONE -   
INSTALLERING - INSTALACIÓN - INSTALAÇÃO 

MODULE OPTION

Les DIRIS A40/A41 peuvent être équipés de
modules options:
- Communication JBUS/MODBUS ; 

réf : 4825 0092:
Liaison série RS485 JBUS/MODBUS en mode
RTU avec une vitesse de 2400 à 38400 bauds.
(Notice d’utilisation réf : CDR 27 028)

- Communication PROFIBUS-DP;
réf : 4825 0096:
Liaison série RS485 PROFIBUS-DP en avec
une vitesse de 9 600 bauds à 1,5 Mbauds.
(Notice d’utilisation réf : CDR 18 021)

- Sorties impulsions ; réf : 4825 0090:
2 sorties impulsions associées aux comptage
des énergies kWh, kvarh et KVAh (Notice
d’utilisation réf : 876 584)

- Sorties impulsions et Harmoniques ;
réf : 4825 0091:
2 sorties impulsions associées aux comptage
des énergies kWh, kvarh et KVAh. Analyse du
spectre harmonique en courant et en tension
par rangs et par phases jusqu’au rang 25
(Notice d’utilisation réf : 876 585)

- Sorties analogiques; réf : 4825 0093:
2 sorties analogiques 4/20 mA ou 0/20 mA
configurable sur les courants, tensions, puis-
sances et facteur de puissance. Il est possible
d’installer 2 modules, soit 4 sorties au maxi-
mum (Notice d’utilisation réf : 876 586)

- Entrées / Sorties; réf : 4825 0094:
2 sorties affectables en alarmes, sur les ten-
sions, courants, puissances, facteur de puis-
sance et THD, ou à la commande à distance.
2 entrées pour le comptage d’impulsions ou le
contrôle de position (Notice d’utilisation
réf : 876 587).

- Mémoire; réf : 4825 0097:
Mémoire permettant de sauvegarder les puis-
sances moyennes actives et réactives, les
minimum et maximum des mesures instanta-
nées, les 10 dernières alarmes, les creux / sur-
tensions et coupures selon la EN50160
(Notice d’utilisation réf : 876 588).

D
IR

IS
 3

43
 A

Modules option
The DIRIS A40/A41 can be fitted with optional
modules:
- JBUS/MODBUS communication;

ref: 4825 0092:
RS485 JBUS/MODBUS serial port in RTU
mode with a speed from 2400 to 38400 baud.
(User manual ref: CDR 27 028)

- PROFIBUS-DP Communication;
ref: 4825 0096:
RS485 PROFIBUS-DP serial port with a speed
from 9,600 baud to 1.5 Mbaud. (User manual
ref: CDR 18 021)

- Pulse outputs; ref: 4825 0090:
2 pulse outputs connected to the metering of
energy in kWh, kvarh and KVAh (User manual
ref: 876 584)

- Harmonic and pulse outputs; ref: 4825 0091:
2 pulse outputs connected to the metering of
energy in kWh, kvarh and KVAh. Analysis of
the harmonic spectrum in current and voltage
in rows and in phases up to row 25 (User
manual ref: 876 585

- Analogue outputs; ref: 4825 0093:
2 analogue outputs 4/20 mA or 0/20 mA confi-
gurable for current, voltage, power and power
factor. 2 modules can be installed, a maximum
of 4 outputs (User manual ref: 876 586)
- Inputs/Outputs; ref: 4825 0094:
2 outputs allocated for alarms, for voltage,
current, power, power factor and THD, or
remote control.
2 inputs for the metering of pulses or control-
ling position (User manual ref: 876 587).

- Storage capability; ref: 4825 0097:
Storage capability for storing mean active and
reactive power, minimum and maximum ins-
tantaneous values, the last 10 alarms,
troughs/overvoltages and power cuts accor-
ding to EN50160 (User manual ref: 876 588).
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ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1834 of 3168



13

DIRIS A40/A41

INSTALLATION

SOCOMEC - Réf. : 876 583 C

MODULE OPTION

Modullen optionen 
Die DIRIS A40/A41 können mit Optionsmodulen
ausgestattet sein:
- Kommunikation JBUS/MODBUS;

Best.-Nr.: 4825 0092:
Serieller Anschluss RS485 JBUS/MODBUS im
RTU-Modus mit einer Geschwindigkeit von
2400 bis 38400 bauds. (Bedienerhandbuch
Best.-Nr.: CDR 27 028)

- Kommunikation PROFIBUS-DP;
Best.-Nr.: 4825 0096:
Serieller Anschluss RS485 PROFIBUS-DP mit
einer Geschwindigkeit von 9.600 bauds bis
1,5 Mbauds. (Bedienerhandbuch Best.-Nr.:
CDR 18 021)

- Impulsausgänge; Best.-Nr.: 4825 0090:
2 Impulsausgänge mit Anschluss zum
Stromzähler kWh, kvarh und KVAh
(Bedienerhandbuch Best.-Nr.: 876 584)

- Impulsausgänge und Oberwellen;
Best.-Nr.: 4825 0091:
2 Impulsausgänge mit Anschluss an den
Stromzähler kWh, kvarh und KVAh. Analyse
des Oberwellenspektrums nach Strom und
Spannung nach Ordnungen und Phasen bis
zur Ordnung 25 (Bedienerhandbuch Best.-Nr.:
876 585

- Analoge Ausgänge; Best.-Nr.: 4825 0093:
2 analoge Ausgänge 4/20 mA oder 0/20 mA
einstellbar nach Strom, Spannung, Leistung
und Leistungsfaktor. Es können 2 Module,
also höchstens 4 Ausgänge installiert werden
(Bedienerhandbuch Best.-Nr.: 876 586)

- Eingänge/Ausgänge; Best.Nr.: 4825 0094:
2 Ausgänge als Alarm für Spannung, Ströme,
Leistungen, Leistungsfaktor und THD oder
Fernbedienung.
2 Eingänge zum Zählen der Impulse oder für
die Positionskontrolle (Bedienerhandbuch
Best.-Nr.: 876 587).

- Speicher; Best.-Nr.: 4825 0097:
Speicher zum Speichern der gemittelten Wirk-
und Blindleistungen, der Mindest- und
Höchstwerte der momentanen Werte, der 10
letzten Alarme, der Spannungsabfälle/
Spannungsspitzen und Ausfälle entsprechend
EN50160 (Bedienerhandbuch Best.-Nr.:
876 588).

Moduli opzioni  
I DIRIS A40/A41 possono essere dotati di moduli
opzionali:
- Comunicazione JBUS/MODBUS;

rif.:4825 0092:
Collegamento serie RS485 JBUS/MODBUS in
modalità RTU con una velocità da 2400 a
38400 baud. (Istruzioni d'uso rif.: CDR 27 028)

- Comunicazione PROFIBUS-DP;
rif.: 4825 0096:
Collegamento serie RS485 PROFIBUS-DP
con una velocità da 9 600 a 1,5 Mbaud.
(Istruzioni d'uso rif.: CDR 18 021)

- Uscite a impulsi; rif. : 4825 0090:
2 uscite a impulsi associate ai conteggi delle
energie kWh, kvarh e KVAh (Istruzioni d'uso
rif.: 876 584)

- Uscite a impulsi e armoniche; rif. : 4825 0091:
2 uscite a impulsi associate ai conteggi delle
energie kWh, kvarh e KVAh. Analisi dello spettro
armonico in corrente e in tensione per ordini e
fasi fino all'ordine 25 (Istruzioni d'uso
rif.: 876 585

- Uscite analogiche; rif. : 4825 0093:
2 uscite analogiche 4/20 mA o 0/20 mA confi-
gurabili su correnti, tensioni, potenze e fattore di
potenza. È possibile installare 2 moduli e 4 uscite
al massimo (Istruzioni d'uso rif.: 876 586)

- Ingressi/Uscite; rif. : 4825 0094:
2 uscite assegnabili in allarmi, su tensioni, cor-
renti, potenze, fattore di potenza e THD, o al
comando a distanza.
2 ingressi per il conteggio degli impulsi o il controllo
di posizione (Istruzioni d'uso rif.: 876 587).

- Memoria; rif. : 4825 0097:
La memoria consente di memorizzare le
potenze medie attive e reattive, i valori minimi
e massimi delle misure istantanee, gli ultimi
10 allarmi, le microinterruzioni/sovratensioni e
le interruzioni di corrente secondo EN50160
(Istruzioni d'uso rif.: 876 588).
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DIRIS A40/A41
INSTALLATION
INSTALLATION - INSTALLATION - INSTALLAZIONE -   
INSTALLERING - INSTALACIÓN - INSTALAÇÃO 

MODULE OPTION

Modules opties 
De DIRIS A40/A41 kunnen worden uitgerust
met optiemodules:
- Communicatie JBUS/MODBUS;

ref :4825 0092:
Seriële verbinding RS485 JBUS/MODBUS in
RTU-modus met een snelheid van 2400 tot
38400 baud.
(Gebruiksaanwijzing ref : CDR 27 028)

- Communicatie PROFIBUS-DP;
ref: 4825 0096:
Seriële verbinding RS485 PROFIBUS-DP met
een snelheid van 9 600 baud tot 1,5 Mbaud.
(Gebruiksaanwijzing ref : CDR 18 021)

- Impulsuitgangen; ref: 4825 0090:
2 impulsuitgangen toegewezen aan het 
tellen van de kWh, kvarh en KVAh energie
(Gebruiksaanwijzing ref : 876 584)

- Impuls- en harmonisatieuitgangen;
ref : 4825 0091:
2 impulsuitgangen toegewezen aan het tellen
van de kWh, kvarh en KVAh energie Analyse
van het harmonische spectrum voor stromen
en spanningen per rang en fase, tot rang 25
(Gebruiksaanwijzing ref : 876 585

- Analoge uitgangen; ref : 4825 0093:
2 analoge uitgangen 4/20 mA of  0/20 mA 
te configureren op stromen, spanningen, 
vermogens en vermogensfactoren. U kunt
2 modules installeren, dus maximaal 4 uitgangen
(Gebruiksaanwijzing ref : 876 586)

- Ingangen / uitgangen; ref : 4825 0094:
2 toe te wijzen aan alarmen, spanningen, 
stromen, vermogens, vermogensfactoren en
THD, of aan de afstandsbediening.
2 ingangen voor het tellen van de impulsen 
of de positiecontrole (Gebruiksaanwijzing
ref: 876 587).

- Geheugen; ref : 4825 0097:
Geheugen voor het opslaan van de gemiddelde
actieve en reactieve vermogens, de minimale
en maximale momentwaarden, de 10 laatste
alarmen, de spanningsvallen en overspanningen
en de gevallen van stroomuitval volgens
EN50160 (Gebruiksaaanwijzing ref: 876 588).

NL

D
IR

IS
 3

43
 A

Modulos opciones 
Los DIRIS A40/A41 pueden estar equipados
con distintos módulos opcionales:
- Comunicación JBUS/MODBUS; ref.: 4825 0092:

Enlace de serie RS485 JBUS/MODBUS en
modo RTU con una velocidad comprendida
entre 2.400 y 38.400 baudios. (Instrucciones
de servicio ref.: CDR 27 028)

- Comunicación PROFIBUS-DP; ref.: 4825 0096:
Enlace de serie RS485 PROFIBUS-DP con una
velocidad entre 9.600 baudios y 1,5 megabau-
dios. (Instrucciones de servicio ref.: CDR 18 021)

- Salidas de impulsos; ref.: 4825 0090:
2 salidas de impulsos asociadas al conteo de
energía kWh, kVArh y kVAh (Instrucciones de
servicio ref.: 876 584)

- Salidas de impulsos y de armónicos;
ref.: 4825 0091:
2 salidas de impulsos asociadas al conteo de
energía kWh, kVArh y kVAh. Análisis del
espectro armónico con corriente y con ten-
sión por rangos y por fases hasta el rango 25
(Instrucciones de servicio ref.: 876 585

- Salidas analógicas; ref.: 4825 0093:
2 salidas analógicas 4/20 mA o 0/20 mA configu-
rables en función de la corriente, la tensión, la
potencia y el factor de potencia. Es posible instalar
2 módulos, es decir, un total de 4 salidas como
máximo (Instrucciones de servicio ref.: 876 586)

- Entradas/salidas; ref.: 4825 0094:
2 salidas asignables a las alarmas, sobre tensión,
corriente, potencia, factor de potencia y THD,
o al mando a distancia.
2 entradas para el conteo de impulsos o el
control de la posición (Instrucciones de servicio
ref.: 876 587).

- Memoria; ref.: 4825 0097:
Memoria que permite almacenar las potencias
medias activas y reactivas, las medidas instantá-
neas mínimas y máximas, las 10 últimas alarmas,
los puntos de tensión baja/sobretensión y los
cortes, de acuerdo con la normativa EN50160
(Instrucciones de servicio ref: 876 588).
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DIRIS A40/A41
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SOCOMEC - Réf. : 876 583 C

MODULE OPTION

Módulos opçõnes 
Os DIRIS A40/A41 podem ser equipados com
módulos opções:
- Comunicação JBUS/MODBUS;

ref.:4825 0092:
Ligação em série RS485 JBUS/MODBUS, em
modo RTU, com uma velocidade entre 2400 e
38400 bauds. (Manual de instruções,
ref.: CDR 27 028)

- Comunicação PROFIBUS-DP; ref.: 4825 0096:
Ligação em série RS485 PROFIBUS-DP com
uma velocidade entre 9 600 bauds e
1,5 Mbauds. (Manual de instruções, ref.: CDR
18 021)

- Saídas de impulsões; ref.: 4825 0090:
2 saídas de impulsões associadas à contagem
das energias kWh, kvarh e KVAh (Manual de
instruções, ref.: 876 584)

- Saídas de impulsões e harmónicas;
ref.: 4825 0091:
2 saídas de impulsões associadas à contagem
das energias kWh, kvarh e KVAh. Análise do
espectro harmónico em corrente e em tensão
por filas e por fases, até à fila 25 (Manual de
instruções, ref.: 876 585

- Saídas analógicas; ref.: 4825 0093:
2 saídas analógicas 4/20 mA ou 0/20 mA
configurável em correntes, tensões, potências
e factor de potência. Podem ser instados
2 módulos, ou seja, 4 saídas no máximo
(Manual de instruções, ref.: 876 586)

- Entradas/Saídas; ref.: 4825 0094:
2 saídas podem ser afectadas em alarmes,
nas tensões, correntes, potências, factor de
potência e THD, ou ao telecomando.
2 entradas para a contagem de impulsões ou
o controlo de posição (Manual de instruções,
ref.: 876 587).

- Memória; ref.: 4825 0097:
Memória que permite salvaguardar as potên-
cias médias activas e reactivas, os valores
mínimos e máximos das medidas instantâ-
neas, os 10 últimos alarmes, as baixas de
tensão/sobretensões e falhas, de acordo com
a EN50160 (Manual de instruções,
ref.: 876 588).
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DIRIS A40/A41
INSTALLATION
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RÉSEAU TRIPHASÉ DÉSÉQUILIBRÉ (4NBL)

Unbalanced three-phase network (4NBL)

Dreiphasennetz mit ungleicher belastung
(4NBL)

Rete trifase non equilibrata (4NBL)

Onevenwichtig driefasennet (4NBL)

Red trifásica desequilibrada (4NBL)

Rede trifásica desequilibrada (4NBL)P
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� Aux.: IEC/CE 110 … 400 V AC
120 … 350 V DC

12 … 48 V DC
UL/CSA 110 … 240 V AC 

120 … 250 V DC
� Fus.: 0.5 A gG / BS 88 2A gG /  0.5 A class CC
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RÉSEAU TRIPHASÉ DÉSÉQUILIBRÉ (3NBL)

La solution avec 2 TC diminue de 0,5 % la pré-
cision de la phase dont le courant est déduit
par calcul vectoriel.

Unbalanced three-phase network (3NBL)
The solution with 2 CTs with the 2nd and 3rd
phase current calculated via vectoral summation,
results in an 0.5% reduction in phase accuracy.

Dreiphasennetz mit ungleicher belastung
(3NBL)
Die Lösung mit 2 Stromwandlern verringert um
ca. 0,5 % die Genauigkeit der Phasen, deren
Strom verktoriell errechnet wird.

Rete trifase non equilibrata (3NBL)
La soluzione con 2 TA diminuisce di 0,5 % la
precisione di misura delle fasi da cui la corrente
viene dedotta in maniera vettoriale.

Onevenwichtig driefasennet (3NBL)
De oplossing met 2 TC vermindert de precisie
van de fase waarvan de stroom vectorieel ver-
minderd wordt, met 0,5 %.

Red trifásica desequilibrada (3NBL)
La solución con 2 TC disminuye de 0,5 % la
precisión de las medición de las fases sin trans-
formador ya que el valor de la intensidad se
deduce vectorialmente.

Rede trifásica desequilibrada (3NBL)
A solução com 2 TC diminui de 0,5 % a precisão
da fase cuja corrente é deduzida vectorialmente.
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� Aux.: IEC/CE 110 … 400 V AC
120 … 350 V DC

12 … 48 V DC
UL/CSA 110 … 240 V AC 

120 … 250 V DC
� Fus.: 0.5 A gG / BS 88 2A gG /  0.5 A class CC
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RÉSEAU TRIPHASÉ ÉQUILIBRÉ (3BL/4BL)

La solution avec 1 TC diminue de 0,5 % la 
précision des phases dont le courant est déduit
par calcul vectoriel.

Balanced three-phase network (3BL/4BL)
The solution using one CT, with the 3rd phase
current calculated via vectoral summation,
results in an 0.5% reduction in phase accuracy.

Dreiphasennetz mit gleicher Belastung
(3BL/4BL)
Die Lösung mit 1 Stromwandler verringert um
ca. 0,5 % die Genauigkeit der Phasen, deren
Strom verktoriell errechnet wird.

Rete trifase equilibrata (3BL/4BL)
La soluzione con 1 TA diminuisce di 0,5 % la
precisione di misura della fase da cui la corrente
viene dedotta in maniera vettoriale.

Evenwichtig driefasennet (3BL/4BL)
De oplossing met 1 TC vermindert de precisie
van de fases waarvan de stroom vectorieel 
verminderd wordt, met 0,5 %.

Red trifásica equilibrada (3BL/4BL)
La solución con 1 TC disminuye de 0,5 % la
precisión de las medición de las fases sin trans-
formador ya que el valor de la intensidad se
deduce vectorialmente.

Rede trifásica desequilibrada (3BL/4BL)
A solução com 1 TC diminui de 0,5 % a precisão
da fase cuja corrente é deduzida vectorialmente.
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� Aux.: IEC/CE 110 … 400 V AC
120 … 350 V DC

12 … 48 V DC
UL/CSA 110 … 240 V AC 

120 … 250 V DC
� Fus.: 0.5 A gG / BS 88 2A gG /  0.5 A class CC
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RÉSEAU BIPHASÉ (2BL) 

Two-phase network (2BL) 

Zweiphasennetz (2BL) 

Rete bifase (2BL) 

Tweefasennet (2BL)

Red bifásica (2BL)  

Rede bifásica (2BL)P

E
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Single-phase network (1BL) 

Einphasennetz (1BL) 

Rete monofase (1BL) 

Enkelfasenet (1BL)

Red monofásica (1BL)  

Rede monofásica (1BL)P
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RÉSEAU MONOPHASÉ (1BL) 

� Aux.: IEC/CE 110 … 400 V AC
120 … 350 V DC

12 … 48 V DC
IEC/CE 110 … 240 V AC 

120 … 250 V DC
� Fus.: 0.5 A gG / BS 88 2A gG /  0.5 A class CC

� Aux.: IEC/CE 110 … 400 V AC
120 … 350 V DC

12 … 48 V DC
UL/CSA 110 … 240 V AC 

120 … 250 V DC
� Fus.: 0.5 A gG / BS 88 2A gG /  0.5 A class CC

A A A

a a a

L1 (R)

L2 (S)

L3 (T)

V1 V2 V3 VN AUX

1

2

D
IR

IS
 6

80
 B

Voltage transformer

Spannungswandler

Transformatore di tensione

Stroomtransformator spanning

Transformador de tensão 

Transformador de tensãoP

E

NL

I

D

GB

TRANSFORMATEUR DE TENSION

� Aux.: IEC/CE 110 … 400 V AC
120 … 350 V DC

12 … 48 V DC
IEC/CE 110 … 240 V AC 

120 … 250 V DC
� Fus.: 0.5 A gG / BS 88 2A gG /  0.5 A class CC
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DIRIS A40/A41
PROGRAMMATION
PROGRAMMING - KONFIGURATION  - PROGRAMMAZIONE - 
PROGRAMMERING- PROGRAMACIÓN - PROGRAMAÇÃO

ENTRER EN PROGRAMMATION (COdE 100)

x 1

x 1

x 1
confirm

Acces to programming mode
COdE 100

Zur Konfigurationsebene
COdE 100

Accesso alla programmazione
COdE 100

Overgaan tot programmeermodus
COdE 100

Entrar en modo programación 
COdE 100

Entrar em modo programação
COdE 100

P

E

NL

I

D

GB

x 1
3 sec

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1842 of 3168



21

DIRIS A40/A41

PROGRAMMATION

SOCOMEC - Réf. : 876 583 C

RÉSEAU (Exemple : NET = 3NBL)

x 1

x 1(1BL)
x 2 (2BL)
x 3 (3BL)
x 4 (3NBL)
x 5 (4BL)
x 6 (4 NBL)

x 1
confirm

Network 
Example: NET = 3NBL

Netzfrequenz
Beispiel: NET = 3NBL

Frequenza
Esempio: NET = 3NBL

Netfrequentie
Voorbeeld: NET = 3NBL

Frecuencia
Ejemplo: NET = 3NBL

Frequência
Exemplo: NET = 3NBL

P

E

NL

I

D

GB
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DIRIS A40/A41
PROGRAMMATION
PROGRAMMING - KONFIGURATION  - PROGRAMMAZIONE - 
PROGRAMMERING- PROGRAMACIÓN - PROGRAMAÇÃO

TRANSFORMATEURS DE COURANT (Exemple : CT = 1500/5A)

x 2

x 1

x 1
confirm

Current transformers
Example : CT = 1500/5A

Phasenstromwandlers
Beispiel: CT = 1500/5A

Transformatore di corrente
Esempio: CT = 1500/5A

Stroomtransformator
Voorbeeld: CT = 1500/5A

Transformador de corrente
Ejemplo: CT = 1500/5A

Transformador de corrente
Exemplo: CT = 1500/5A

P

E

NL

I

D

GB
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DIRIS A40/A41

PROGRAMMATION
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x 2

x 1

x 1
confirm

TRANSFORMATEURS DE COURANT DE NEUTRE DIRIS A41 (Exemple : Ct In = 1500/5A)

Neutral current transformers DIRIS A41
Example : Ct In = 1500/5A

Phasenstromwandlers neutral DIRIS A41
Beispiel: Ct In = 1500/5A

Transformatore di corrente di neutrale DIRIS A41
Esempio: Ct In = 1500/5A

Stroomtransformator van neutre DIRIS A41
Voorbeeld: Ct In = 1500/5A

Transformador de corrente de neutro DIRIS A41
Ejemplo: Ct In = 1500/5A

Transformador de corrente de neutro DIRIS A41
Exemplo: Ct In = 1500/5A

P

E

NL

I

D

GB
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DIRIS A40/A41
PROGRAMMATION
PROGRAMMING - KONFIGURATION  - PROGRAMMAZIONE - 
PROGRAMMERING- PROGRAMACIÓN - PROGRAMAÇÃO

TRANSFORMATEURS DE TENSION (Exemple : Vt = YES)

Voltage transformer
Example : Vt = YES

Phasenstromspannung
Beispiel: Vt = YES

Transformatore di tensione
Esempio: Vt = YES

Stroomtransformator spanning
Voorbeeld: Vt = YES

Transformador de tensión
Ejemplo: Vt = YES

Transformador de tensião
Exemplo: Vt = YES

P

E

NL

I

D

GB

x 1

x 1

x 1
confirm
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DIRIS A40/A41

PROGRAMMATION
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PRIMAIRE DU TRANSFORMATEUR DE TENSION (Exemple : PR = 20000 V)

Voltage transformer primary
Example : PR = 20000 V

Phasenstromspannung Primärseite
Beispiel: PR = 20000 V

Transformatore di tensione primario
Esempio: PR = 20000 V

Stroomtransformator spanning primaire
Voorbeeld: PR = 20000 V

Transformador de tensión primario
Ejemplo: PR = 20000 V

Transformador de tensão primário
Exemplo: PR = 20000 V

P

E

NL

I

D

GB

x 2

x 2

x 2

x 1

x 1
confirm
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DIRIS A40/A41
PROGRAMMATION
PROGRAMMING - KONFIGURATION  - PROGRAMMAZIONE - 
PROGRAMMERING- PROGRAMACIÓN - PROGRAMAÇÃO

SECONDAIRE DU TRANSFORMATEUR DE TENSION (Exemple : SE = 110 V)

Voltage transformer secondary
Example : SE = 110 V

Phasenstromspannung Sekundärseite
Beispiel: SE = 110 V

Transformatore di tensione secondario
Esempio: SE = 110 V

Stroomtransformator spanning secondaire
Voorbeeld: SE = 110 V

Transformador de tensión secundario
Ejemplo: SE = 110 V

Transformador de tensão secundário
Exemplo: SE = 110 V

P

E

NL

I

D

GB

x 1

x 1 (110)
x 2 (115)
x 3 (120)
x 4 (173)
x 5 (190)
x 6 (60)
x 7 (100)

x 1
confirm
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DIRIS A40/A41

PROGRAMMATION
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INTÉGRATION DES COURANTS (Exemple : tIME 4I = 20 min)

Integration time
Example : tIME 4I = 20 min

Integrationszeit der Ströme
Beispiel: tIME 4I = 20 min

Intégrazione delle correnti
Esempio: tIME 4I = 20 min

Integratietijd van de stromen
Voorbeeld: tIME 4I = 20 min

Integración de las intensidades
Ejemplo: tIME 4I = 20 min

Integração das cotentes
Exemplo: tIME 4I = 20 min

P

E

NL

I

D

GB

x 1

x 1 (20 min)
x 2 (30 min)
x 3 (60 min)
x 4 (2 sec)
x 5 (10 sec)
x 6 (5 min)
x 7 (8 min)
x 8 (10 min)
x 9 (15 min)

x 1
confirm
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DIRIS A40/A41
PROGRAMMATION
PROGRAMMING - KONFIGURATION  - PROGRAMMAZIONE - 
PROGRAMMERING- PROGRAMACIÓN - PROGRAMAÇÃO

INTÉGRATION DES TENSIONS (Exemple : tIME U/V = 20 min)

Voltage integration
Example : tIME U/V = 20 min

Spannungsintegration
Beispiel: tIME U/V = 20 min

Integrazione della tensione
Esempio: tIME U/V = 20 min

Integratie van de spanningen
Voorbeeld: tIME U/V = 20 min

Integración de las tensiones
Ejemplo: tIME U/V = 20 min

Integração das tensões
Exemplo: tIME U/V = 20 min

P

E

NL

I

D

GB

x 1

x 1 (20 min)
x 2 (30 min)
x 3 (60 min)
x 4 (10 sec)
x 5 (5 min)
x 6 (8 min)
x 7 (10 min)
x 8 (15 min)

x 1
confirm

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1850 of 3168



29

DIRIS A40/A41

PROGRAMMATION
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INTÉGRATION DE LA FRÉQUENCE (Exemple : tIME F = 20 min)

Frequency integration
Example : tIME F = 20 min

Frequenzintegration  
Beispiel: tIME F = 20 min

Integrazione della frequenza
Esempio: tIME F = 20 min

Integratie van de frequentie
Voorbeeld: tIME F = 20 min

Integración de la frecuencia
Ejemplo: tIME F = 20 min

Integração da frequência
Exemplo: tIME F = 20 min

P

E

NL

I

D

GB

x 1

x 1 (20 min)
x 2 (30 min)
x 3 (60 min)
x 4 (10 sec)
x 5 (5 min)
x 6 (8 min)
x 7 (10 min)
x 8 (15 min)

x 1
confirm
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DIRIS A40/A41
PROGRAMMATION
PROGRAMMING - KONFIGURATION  - PROGRAMMAZIONE - 
PROGRAMMERING- PROGRAMACIÓN - PROGRAMAÇÃO

INTÉGRATION DES PUISSANCES ACTIVES (Exemple : tIME P/Q/S = 20 min)

Integration active time powers
Example : tIME P/Q/S = 20 min

Integrationszeit der Wirkleistungen
Beispiel: tIME P/Q/S = 20 min

Integrazione potenze attiva
Esempio: tIME P/Q/S = 20 min

Integratietijd van de actief vermogens
Voorbeeld: tIME P/Q/S = 20 min

Integración de las potencias activa
Ejemplo: tIME P/Q/S = 20 min

Integração das potências activa
Exemplo: tIME P/Q/S = 20 min

P

E

NL

I

D

GB

x 1

x 1 (20 min)
x 2 (30 min)
x 3 (60 min)
x 4 (10 sec)
x 5 (5 min)
x 6 (8 min)
x 7 (10 min)
x 8 (15 min)

x 1
confirm

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1852 of 3168



31

DIRIS A40/A41

PROGRAMMATION
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x 1

x 1 (MAX P+)
x 2 (MAX P-)
x 3 (MAX Q+)
x 4 (MAX Q-)
x 5 (MAX S)
x 6 (HOUR)
x 7 (EA+)
x 8 (ER+)
x 9 (ES)
x 10 (EA-)
x 11 (ER-)
x 12 (MAX 4I)
x 13 (MAX U)
x 14 (MAX V)
x 15 (MAX F)

x 1

x 1

x 1
confirm

REMISE À ZÉRO (Exemple : rSET = Ea)

Reset to zero
Example : rSET = Ea

Rückstellungen
Beispiel: rSET = Ea

Azzeramento
Esempio: rSET = Ea

Reset
Voorbeeld: rSET = Ea

Volver a cero
Ejemplo: rSET = Ea

Colocações a zero
Exemplo: rSET = Ea

P

E

NL

I

D

GB
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DIRIS A40/A41
PROGRAMMATION
PROGRAMMING - KONFIGURATION  - PROGRAMMAZIONE - 
PROGRAMMERING- PROGRAMACIÓN - PROGRAMAÇÃO

COMPTEUR HORAIRE (Exemple : compteur horaire sur les courants avec démarrage à 1000 A)

Hour run meter
Example : hour meter (for current) with start-up
at 1000A.

Stundenzähler
Beispiel: Betriebsstundenzähler vom Strom
abhängig mit Anlauf ab 1000A.

Contatore orario
Esempio: contatore orario associato alla corrente
con soglia d'inizio conteggio pari a 1000 A .

Urenteller
Voorbeeld: uurteller op de stromen met start bij
1000A.

Contador horario
Ejemplo: contador horario configurado sobre
las intensidades superiores a 1000 A

Contador horário
Exemplo: contador horário nas correntes com
início a 1000A.

P

E

NL

I

D

GB

x 1

x 1 (I)
x 2 (U)
x 3 (AUX)

x 1
confirm

x 1

x 1

x 1

x 1
confirm
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PROGRAMMATION
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RÉTRO-ÉCLAIRAGE (Exemple : bACLIT = AUX)

Backlit LCD display
Example : bACLIT = AUX

LCD-Anzeige von hinten beleuchtet
Beispiel: bACLIT = AUX

LCD retroilluminato
Esempio: bACLIT = AUX

LCD met backlight
Voorbeeld: bACLIT = AUX

LCD con retroiluminación
Ejemplo: bACLIT = AUX

LCD com retroiluminação
Exemplo: bACLIT = AUX

P

E

NL

I

D

GB

x 1

x 1 (AUX)
x 2 (I)
x 3 (U)

x 1
confirm
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DIRIS A40/A41
PROGRAMMATION
PROGRAMMING - KONFIGURATION  - PROGRAMMAZIONE - 
PROGRAMMERING- PROGRAMACIÓN - PROGRAMAÇÃO

VERSION LOGICIEL

NUMÉRO DE SÉRIE (Exemple : SErl = 0320100)

Software version

Sofwareversion

Versione software

Softwareversie
Versión de software

Versão do softwareP

E

NL

I

D

GB

Serial number
Example : SErl = 0320100

Seriennummer
Beispiel: SErl = 0320100

Numero di serie
Esempio: SErl = 0320100

Seriennummer
Voorbeeld: SErl = 0320100

Número de serie
Ejemplo: SErl = 0320100

Número de serie
Exemplo: SErl = 0320100

P

E

NL

I

D

GB

QUITTER LA PROGRAMMATION

To quit programming

Konfigurationsebene verlassen

Per abbandonare la programmazione

Om vit pogrammering te gaan
Para salirde la programación

Para sair da programaçãoP

E

NL

I

D

GB

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1856 of 3168



35SOCOMEC - Réf. : 876 583 C

DIRIS A40/A41
UTILISATION
OPERATION - BETRIEB - UTILIZZO - GEBRUIK - UTILIZACIÓN - UTILIZAÇÃO 

40

40

x 1

x 2
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DIRIS A40/A41
UTILISATION
OPERATION - BETRIEB - UTILIZZO - GEBRUIK - UTILIZACIÓN - UTILIZAÇÃO 

40

40

40

x 1

x 2

x 3

40x 4
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UTILISATION
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40

40

40

40

x 1

x 2

x 3

x 4
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DIRIS A40/A41
UTILISATION
OPERATION - BETRIEB - UTILIZZO - GEBRUIK - UTILIZACIÓN - UTILIZAÇÃO

40

40

40

x 1 40x 5

x 640x 2

x 740x 3

40x 840x 4
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40

40

40

x 9

x 10

x 11

40x 12
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DIRIS A40/A41
UTILISATION
OPERATION - BETRIEB - UTILIZZO - GEBRUIK - UTILIZACIÓN - UTILIZAÇÃO

40

40

40x 3

x 1

x 2
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40

40

40

40

40

40

x 1

x 2

x 3

x 5

x 6

x 4
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DIRIS A40/A41
FONCTION DE TEST DU RACCORDEMENT
CONNECTION TEST FUNCTION  - ANSCHLUSS FUNCTIONSTEST - 
COLLEGAMENTO PROVA FUNZIONE - AANSLUITING TEST FUNCTIE - 
CONEXIÓN PRUEBA FUNCIÓN - LIGAÇAO TESTE FUNÇÃO 

40

x 1 
3 sec. 

During the test, the DIRIS must have current and
voltage for each of the phases. 
In addition to this, the function recognises the PF of
the installation as being between 0.6 > PF < 1. If the
PF of the installation is not within this range, this
function cannot be used.
In 4 BL/3 BL/2BL/1 BL, the connection of the CTs is
controlled only.
In 4NBL and 3NBL the connection as a whole is
controlled.
Do check that these are the right conditions: 
Err 0 = no error
Err 1 = CT phase 1 inverted
Err 2 = CT phase 2 inverted
Err 3 = CT phase 3 inverted
Err 4 = V1 and V2 voltages inverted
Err 5 = V2 and V3 voltages inverted
Err 6 = V3 and V1 voltages inverted
For the Err 1, Err 2 and Err 3, the modification can
be performed automatically by the DIRIS or manually
by correcting the current connections.
For the Err 4, Err 5 and Err 6 the modification must
be performed manually by correcting the voltage
connections.

GB

Beim Test muss das DIRIS an jeder der Phasen
Strom und Spannung haben. 
Des Weiteren geht diese Funktion davon aus, dass
der Leistungsfaktor der Installation zwischen
0,6 > LF < 1 liegt. Wenn der LF der Installation nicht
innerhalb dieses Bereichs liegt, kann diese Funktion
nicht verwendet werden.
Mit 4 BL / 3 BL / 2BL / 1 BL wird nur der Anschluss
der TI kontrolliert.
Mit 4NBL und 3 NBL wird der gesamte Anschluss
kontrolliert.
Liste der vom Diris  angezeigten  Fehlermeldungen:
Err 0 = kein Fehler
Err 1 = umwandlung des Stromwandlers auf Phase 1
Err 2 = umwandlung des Stromwandlers auf Phase 2
Err 3 = umwandlung des Stromwandlers auf Phase 3
Err 4 = umwandlung der Spannung zwischen V1 und V2
Err 5 = umwandlung der Spannung zwischen V2 und V3
Err 6 = umwandlung der Spannung zwischen V3 und V1
Für die Err 1, Err 2 und Err 3 kann die Änderung
automatisch über das DIRIS oder manuell durch
Korrektur der Stromanschlüsse erfolgen.
Für die Err 4, Err5 und Err 6 muss die Änderung
manuell durch Korrektur des Anschlusses der
Spannungen erfolgen.

D

Lors du test, le DIRIS doit avoir du courant et de la
tension sur chacune des phases. 
De plus, cette fonction considère que le FP de l’ins-
tallation est compris entre 0,6 > FP < 1. Si le FP de
l’installation n’est pas compris dans cette zone, cet-
te fonction ne peur être utilisée.
En 4 BL / 3 BL / 2BL / 1 BL, le raccordement des TI est
uniquement contrôlé.
En 4NBL et 3 NBL l’ensemble du raccordement est
contrôlé.
Liste de erreurs affichées par le Diris : 
Err 0 = aucune erreur
Err 1 = inversion du raccordement du TC sur la phase 1
Err 2 = inversion du raccordement du TC sur la phase 2
Err 3 = inversion du raccordement du TC sur la phase 3
Err 4 = inversion en tension entre V1 et V2
Err 5 = inversion en tension entre V2 et V3
Err 6 = inversion en tension entre V3 et V1
Pour les Err 1, Err 2 et Err 3, la modification peut se faire
automatiquement via le DIRIS ou manuellement en cor-
rigeant le raccordement des courants.
Pour les Err 4, Err5 et Err 6 la modification doit se
faire manuellement en corrigeant le raccordement
des tensions.

F
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DIRIS A40/A41

FONCTION DE TEST DE RACCORDEMENT

SOCOMEC - Réf. : 876 583 C

40

x 1 
3 sec. 

Tijdens de test moet de DIRIS stroom hebben en span-
ning op beide fasen. 
Bovendien is deze functie gebaseerd op een FP van de
installatie tussen 0,6 > FP < 1. Als de FP van de installa-
tie zich niet binnen deze zone bevindt kan deze functie
niet worden gebruikt.
In 4 BL / 3 BL / 2BL / 1 BL, wordt alleen de aansluiting
van de TI's gecontroleerd.
In 4NBL en 3 NBL wordt het geheel van de aansluiting
gecontroleerd.
Lijst van fouten weergegeven door de Diris: 
Err 0 = geen enkele fout
Err 1 = inversie van de aansluiting van 

de stroomtransformator op fase 1
Err 2 = inversie van de aansluiting van 

de stroomtransformator op fase 2
Err 3 = inversie van de aansluiting van 

de stroomtransformator op fase 3
Err 4 = Spanningsinversie tussen V1 en V2
Err 5 = Spanningsinversie tussen V2 en V3
Err 6 = Spanningsinversie tussen V3 en V1
Voor Err 1, Err 2 en Err 3, kan de wijziging automatisch
plaatsvinden via de DIRIS of handmatig door de aanslui-
ting van de stromen te corrigeren.
Voor de Err 4, Err5 en Err 6 moet de wijziging handmatig
worden doorgevoerd door middel van het corrigeren van
de aansluiting van de spanningen.

Al momento del test, il DIRIS deve avere corrente e ten-
sione su ciascuna fase. 
Inoltre, questa funzione considera l'FP dell'installazione
compreso tra 0,6 > FP < 1. Se l'FP dell'installazione non
è compreso in questo intervallo, la funzione non può
essere utilizzata.
Il collegamento dei TI è controllato unicamente in 4 BL/3
BL/2BL/1 BL.
L'insieme del collegamento è controllato in 4NBL e 3
NBL.
Elenco degli errori per il Diris: 
Err 0 = nessun errore
Err 1 = inversione del raccordo del TC sulla fase 1
Err 2 = inversione del raccordo del TC sulla fase 2
Err 3 = inversione del raccordo del TC sulla fase 3
Err 4 = inversione in tensione tra V1 e V2
Err 5 = inversione in tensione tra V2 e V3
Err 6 = inversione in tensione tra V3 e V1
Per quanto riguarda gli Err 1, Err 2 e Err 3, la modifica si
può applicare automaticamente tramite DIRIS o manual-
mente, correggendo il collegamento delle correnti.
Per quanto riguarda gli Err 4, Err5 e Err 6, la modifica si
deve applicare manualmente, correggendo il collega-
mento delle tensioni.

I

NL

Durante la prueba, el DIRIS debe recibir corriente y
tensión en cada una de las fases. 
Además, esta función considera que el factor de
potencia (FP) de la instalación se encuentra entre
0,6 > FP < 1. Si el FP de la instalación no está en
ese intervalo, no se podrá utilizar la función.
En los modelos 4 BL / 3 BL / 2BL / 1 BL, únicamen-
te está controlada la conexión de los TI.
En los modelos 4 NBL y 3 NBL están controladas
todas las conexiones.
Listado de errores comunicado por el Diris:
Err 1 = inversión de la conexíon TC fase 1
Err 2 = inversión de la conexíon TC fase 2
Err 3 = inversión de la conexíon TC fase 3
Err 4 = inversión intensión entre V1 e V2
Err 5 = inversión intensión entre V2 e V3
Err 6 = inversión intensión entre V3 e V1
En el caso de los modelos Err 1, Err 2 y Err 3, la
modificación puede realizarse de forma automática
a través del DIRIS o manual por medio de la correc-
ción de la conexión de la corriente.
En el caso de los modelos Err 4, Err5 y Err 6, la
modificación puede realizarse de forma manual por
medio de la corrección de la conexión de la tensión.

E
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DIRIS A40/A41
FONCTION DE TEST DU RACCORDEMENT
CONNECTION TEST FUNCTION  - ANSCHLUSS FUNCTIONSTEST - 
COLLEGAMENTO PROVA FUNZIONE - AANSLUITING TEST FUNCTIE - 
CONEXIÓN PRUEBA FUNCIÓN - LIGAÇAO TESTE FUNÇÃO 

Durante o teste, o DIRIS deve ter corrente e tensão
em cada uma das fases. 
Além disso, esta função pressupõe que o FP da ins-
talação esteja compreendido entre 0,6 > FP < 1. Se
o FP da instalação não estiver dentro deste intervalo,
esta função não poderá ser utilizada.
Em 4 BL / 3 BL / 2BL / 1 BL, a ligação dos TI só é
controlada.
Em 4NBL e 3 NBL, é controlado o conjunto da ligação.
O Diris apresenta-lhe a lista de erros : 
Err 0 = nenhum erro
Err 1 = inversão da ligação do TC na fase 1
Err 2 = inversão da ligação do TC na fase 2
Err 3 = inversão da ligação do TC na fase 3
Err 4 = inversão em tensão entre V1 e V2
Err 5 = inversão em tensão entre V2 e V3
Err 6 = inversão em tensão entre V3 e V1
Para os Err 1, Err 2 e Err 3, a modificação pode ser
feita automaticamente, através do DIRIS, ou
manualmente, corrigindo a ligação das correntes.
Para os Err 4, Err 5 e Err 6, a modificação pode ser
feita manualmente, corrigindo a ligação das
tensões.

P

40

x 1 
3 sec. 
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FONCTION DE TEST DE RACCORDEMENT
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Exemple : tEsT Err 0

Example : tEsT Err 0

Beispiel: tEsT Err 0

Esempio: tEsT Err 0

Voorbeeld: tEsT Err 0

Ejemplo: tEsT Err 0

Exemplo: tEsT Err 0P

E

NL

I

D

GB

F

x 1
3 sec.

x 1
3 sec.
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DIRIS A40/A41
FONCTION DE TEST DU RACCORDEMENT
CONNECTION TEST FUNCTION  - ANSCHLUSS FUNCTIONSTEST - 
COLLEGAMENTO PROVA FUNZIONE - AANSLUITING TEST FUNCTIE - 
CONEXIÓN PRUEBA FUNCIÓN - LIGAÇAO TESTE FUNÇÃO 

Exemple : tEsT Err 2

Example : tEsT Err 2

Beispiel: tEsT Err 2

Esempio: tEsT Err 2

Voorbeeld: tEsT Err 2

Ejemplo: tEsT Err 2

Exemplo: tEsT Err 2P

E

NL

I

D

GB

F

x 1
3 sec.

x 1

x 1

x 1

x 1 
3 sec
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> 2ème opération de test 
Ce menu s’affiche si le produit a déjà été testé.
Il est possible de le re-tester intégralement
comme indiqué ci-dessous.

> second test operation 
This menu is displayed if the product has
already been tested. You can run a full test
again as explained below..

> Zweiter Testbetrieb
Dieses Menu wird nur angezeigt, wenn das
Gerät schon getestet wurde. Es besteht die
Möglichkeit, einen komplett neuen Test durch-
zuführen, wie hier unten beschrieben. 

> 2a operazione di test 
Questo menù è visualizzato se è già stato eseguito
almeno una volta il test dei collegamenti. E'
possibile eseguire nuovamente il test, come
indicato di seguito.

> 2e testoperatie 
Dit menu verschijnt indien het product reeds
getest is. Mogelijkheid om volledig opnieuw te
testen zoals hieronder wordt aangeduid.

> segunda operación de prueba
Este menú aparece si el Test del conexionado a
red ya hace sido realizado. Es posible realizar
nuevamente una función Test íntegramente
como se indicada a continuación:

> 2a operação de teste 
Este menu aparece se o produto já foi testado.
É possível testar totalmente de novo como
abaixo indicado.

P

E

NL

I

D
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3 sec.
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DIRIS A40/A41
ASSISTANCE
ASSISTANCE - HILFE - ASSISTENZA - ASSISTENTIE - 
ASISTENCIA - ASSISTÊNCIA 

F • Appareil éteint 
Vérifiez l’alimentation auxiliaire

• Rétroéclairage éteint
Vérifiez la configuration du rétroéclairage
(p. 30)

• Tensions = 0
Vérifiez le raccordement

• Courants = 0 ou erronés
Vérifiez le raccordement
Vérifiez  la configuration du TC

• Puissances, facteurs de puissance et
énergies erronés
Lancez la fonction de test du raccordement
(p. 38)

• Phases manquantes sur l’afficheur
Vérifiez la configuration du réseau (p. 21)

GB • Device Switched off
Check auxiliary supply 

• Backlight switched off 
Check backlight configuration in set up
menu (p. 30)

• Voltage = 0
Verify the connections

• Current = 0 or incorrect
Verify the connections
Verify the configuration of CT’s in set up

• Powers, power-factor and energies false 
Use the test connection function (p. 38)

• Phases missing on Display 
Check the Network configuration 
(in set up menu) (p. 21)

D • Gerät nicht in Betrieb
Überprüfen Sie die Hilfsversorgung

• Hintergrundbeleuchtung erloschen
Überprüfen Sie die Konfiguration der
Hintergrundbeleuchtung (p. 30)

• Spannungen = 0
Überprüfen Sie den Anschluß

• Ströme = 0 oder fehlerhaft
Überprüfen Sie den Anschluß
Überprüfen Sie die Konfiguration des SW  

• Fehlerhafte Leistungen, Leistungsfaktor
und Energien
Starten Sie die Anschlußtestfunktion (p. 38)

• Fehlende Phasen auf der Anzeige 
Überprüfen Sie die Konfiguration des
(p. 21)

I • Apparecchio spento 
Verificare l'alimentazione ausiliaria 

• Back light spento
Verificare ha configurazione del Back
light (p. 30)

• Tensioni = 0
Verificare il collegamento 

• Correnti = 0 o errati
Verificare il collegamento
Verificare la configurazione del TA 

• Potenze, fattore di potenza e energie
errati
Lanciare la funzione di prova del 
collegamento (p. 38)

• Fasi mancanti sullo schermo
Verificare la configurazione della rete
(p. 21)
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NL • Toestel licht niet op 
Controleer de hulpspanning

• Achtergrondverlichting licht niet op
Controleer de instellingen van de 
achtergrondverlichting (p. 30)

• Spanningen = 0
Controleer de aansluiting

• Stromen = 0 of foutief
Controleer de aansluiting
Controleer de instelling van de TI

• Vermogens, arbeidsfactor en energieën
foutief
Start de testfunctie van de aansluiting
(p. 38)

• Ontbreken van fasen op het display
Controleer de instelling van het net (p. 21)

E • Aparato apagado 
Verificar la alimentación auxiliar

• Retroiluminación apagada
Verificar la configuración del display
retroiluminado (p. 30)

• Tensiones = 0
Verificar las conexiones

• Intensidades = 0 o erróneas
Verificar las conexiones
Verificar la configuración del TC

• Potencias, factor de potencia y energías
erróneos
Ejecutar la función test de conexión 
(p. 38)

• Ausencia de fases en el display
Verificar la configuración de la red (p. 21)

P • Aparelho apagado 
Verificar a alimentação auxiliar 

• Retroiluminação  apagado 
Verificar tem configuração do 
retroiluminação (p. 30)

• Tensões = 0
Verificar a conexão 

• Correntes = 0 o errados 
Verificar a conexão 
Verificar a configuração do TC 

• Potências, factor de potência e energias
errados
Lançar a função de teste da conexão
(p. 38)

• Fases em falta sobre display 
Verificar a configuração da rede (p. 21)
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DIRIS A40/A41
CARACTÉRISTIQUES TECHNIQUES
TECHNICAL CHARACTERISTICS - TECHNISCHE DATEN - 
CARATTERISTICHE TECNICHE - TECHNISCHE EIGENSCHAPPEN -
CARACTERÍSTICAS TÉCNICAS - CARACTERÍSTICAS TÉCNICAS

BOÎTIER
Dimensions: 96 x 96 x 60 mm

96 x 96 x 80 avec tous les modules d'options (DIN 43700)
Raccordement : à partir de borniers débrochables 2,5 mm2

(tensions et autres) et fixes 6 mm2 (courants)
Indice de protection: Face avant IP52 et boîtier IP30
Poids: 400 g

AFFICHEUR
Type : LCD avec rétroéclairage

MESURE
Réseau triphasé (3 ou 4 fils), biphasé (2 fils) et monophasé
TENSION (TRMS)
Mesure directe: Phases/phases: de 18 à 700 V AC

Phase/neutre : de 11 à 404 V AC
Mesure à partir de TP: • Primaire : jusqu'à 500 kV

• Secondaire : 60, 100, 110, 115, 120, 173 et 190 V AC
Affichage de 0 à 500,0 kV
Surcharge permanente entre phases: 760 V AC
Période d'actualisation: 1 s
COURANT (TRMS)
A partir du TC avec un: • Primaire : jusqu’à 10000 A

• Secondaire : 1 ou 5 A
Courant minimum de mesure 10 mA
Consommation des entrées: < 0,3 VA
Affichage: de 0 à 11 kA (1,1 fois la valeur du primaire)
Surcharge permanente: 10 A
Surcharge intermittente: 10 In pendant 1 s
Période d'actualisation: 1 s
Rapport maximum TC x TP: 10 000 000
PUISSANCES
Totales: 0 à 8000 MW/Mvar/MVA
Période d'actualisation: 1 s
FREQUENCE

de 45,0 à 65,0 Hz
Période d'actualisation: 1 s

PRÉCISION DES MESURES / ENERGIES
Courants : 0,2 % de 10 à 110 % de In
Tensions: 0,2 % de 140 à 700 V AC
Puissances: 0,5 % de la pleine échelle (-90° à + 90°)
Facteur de Puissance: 0,5 % pour 0,5 < FP < 1
Fréquence: 0,1 % de 45 à 65 Hz
Comptage de l'énergie active: ± 0,5% de 0,02 à 1,2 In avec PF = 0,5 L ou 0,8 C 

(classe 0,5S IEC 62053-22)
Comptage de l’énergie réactive: ± 2% de 0,1 à 1,2 In avec sinϕ = 0,5 L ou C 

(classe 2 IEC 62053-23)

ALIMENTATION AUXILIAIRE IEC/CE
110 à 400 V AC 50/60 Hz ± 10 %
120 à 350 V DC ± 20 %
12 à 48 V DC -6 % / + 20 %
Consommation: < 10 VA

F
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CONDITIONS D’UTILISATION
Température de fonctionnement : -10°C à + 55°C (14°F à 131°F)
Température de stockage: -20°C à + 85°C (-4°F à 158 °F)
Humidité relative: 95 %

MARQUAGE CE
Le DIRIS A40/A41satisfait aux:

• dispositions de la directive européenne sur la compatibilité électromagnétique (CEM) n° 89/336/CEE du 3 mai 1989,
modifiée par la directive n° 92/31/CEE datée du 28 avril 1992 et par la directive n° 93/68/CEE du 22 juillet 1993.

• à la directive basse tension n° 73/23 CEE du 19 février 1973 modifié par la directive n° 93/68/CEE du 22 juillet 1993.

COMPATIBILITÉ ÉLECTROMAGNÉTIQUE
Immunité aux décharges électrostatiquess: IEC 61000-4-2 - Niveau III
Immunité aux champs électromagnétiques rayonnés: IEC 61000-4-3 - Niveau III
Immunité aux transitoires rapides en salve: IEC 61000-4-4 - Niveau IV
Immunité aux ondes de choc: IEC 61000-4-5 - Niveau IV
Immunité aux perturbations induites 
par les champs radioélectriques: IEC 61000-4-6 - Niveau III
Immunité aux champs magnétiques 
à la fréquence réseau: IEC 61000-4-8 - Niveau IV
Emissions conduites et rayonnées: IEC 61000-6-4 - Class B
Immunité aux creux et coupures brèves de tension: IEC 61000-4-11

CLIMAT
Température de fonctionnement: IEC 60068-2-1/IEC 60068-2-2

-10 °C à +55 °C
Température de stockage: IEC 60068-2-1/IEC 60068-2-2

-20 °C à +85 °C
Humidité: IEC 60068-2-30 - 95 %
Brouillards salins: IEC 60068-2-52 - 2,5 % NaCl

CARACTERISTIQUES MECANIQUES
Vibration comprise entre 10 et 50 Hz: IEC 60068-2-6 - 2 g

ISOLATION
Catégorie d’installation: III (480VAC ph/ph)
Degré de pollution: 2
Tension de choc assignée: IEC 60947-1 - V imp: 4 kV
Face avant : Classe II
Sécurité électrique: IEC 61010-1

UL - CSA Approval
Alimentation auxiliaire 110 à 240 V AC

120 à 250 V DC
Normes UL 61010-1

CSA-C22.2 No. 61010-1
Certificat N° de dossier UL: E257746

N° de rapport CSA DIRIS A20:1810571
N° de rapport CSA DIRIS A40:1810577

Utilisation Intérieure
Altitude supérieure à 2000 m ou aux environs de 2000 m si spécifié par le constructeur (voir clause D.9 pour plus d’information)
Température 0 à 40 °C. 80 % d’humidité relative maximum, pour une température supérieure à 31 °C l’humidité décroît
linéairement pour atteindre 50 % à 40 °C
Surtension transitoire conformément à la catégorie d’installation. 
Catégories de surtension I, II et III. 
Pour la plupart des alimentations la catégorie minimum est la catégorie II.

F
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DIRIS A40/A41
CARACTÉRISTIQUES TECHNIQUES
TECHNICAL CHARACTERISTICS - TECHNISCHE DATEN - 
CARATTERISTICHE TECNICHE - TECHNISCHE EIGENSCHAPPEN -
CARACTERÍSTICAS TÉCNICAS - CARACTERÍSTICAS TÉCNICAS

CASE
Dimensions: 96 x 96 x 60 mm

or 96 x 96 x 80 mm with all optional modules (DIN 43700)
Connection: via 2.5 mm2 disconnectable terminals 

(voltage and others) and 6 mm2 fixed terminals (current)
IP index: IP52 (front panel) and IP30 (case)
Weight: 400 gr.

DISPLAY
Type : Backlit LCD display

MEASUREMENTS
Three-phase (3 or 4 wires), two-phase (2 wire) and single-phase networks
VOLTAGE (TRMS)
Direct measurement: from 18 to 700 V AC (phase/phase)

from 11 to 404 V AC (phase/neutral)
Measurement via PT: • Primary: up to 500 kV

• Secondary: 60, 100, 110, 115, 120, 173 and 190 V AC
Display and resolution from 0 to 500.0 kV
Permanent overload: 760 V AC
Update period: 1 second
CURRENT (TRMS)
Via CT with: • Primary: up to 10000 A

• Secondary: 1 or 5 A
Minimum measuring current 10 mA
Input consumption: < 0.3 VA
Display: from 0 to 11 kA (1.1 times the primary value)
permanent overload: 10 A
intermittent overload: 10 In / 1 second
Update period: 1 second
Maximum ratio KI x KU: 10 000 000
POWER 
Total: 0 to 8000 MW/Mvar/MVA
Update period: 1 second
FREQUENCY

from 45,0 to 65,0 Hz
Update period: 1 second

ENERGY / MEASUREMENT ACCURACY
Current: 0.2 % from 10 to 110 % / In
Voltage: 0.2 % from 140 to 700 V AC
Power: 0.5 % of full scale (-90° à + 90°)
Power factor: 0.5 % for 0.5 < FP < 1
Frequency: 0.1 % from 45 to 65 Hz
Active energy metering: ± 0.5 % from 0.02 to 1,2 In with PF = 0.5 L or 0.8 C 

(class 0.5S IEC 62053-22)
Reactive energy metering: ± 2% from 0.1 to 1,2 In with sinϕ = 0.5 L or C

(class 2 IEC 62053-23)

AUXILIARY SUPPLY IEC/CE
110 to 400 V AC 50/60 Hz ± 10 %
120 to 350 V DC ± 20 %
12 to 48 V DC -6 % / + 20 %
Consumption: < 10 VA

GB
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GB

OPERATING CONDITIONS
Operating temperature: -10° to + 55°C (14° to 131°F)
Storage temperature: -20° to + 85°C (-4° to 158°F)
Relative humidity: 95 %

CE MARKING
The DIRIS A40/A41 complies with :

• The requirements of the European directive on electromagnetic compatibility (EMC) no. 89/336/CEE dated 3 May 1989,
modified by directive no. 92/31/CEE dated 28 April 1992 and by directive no. 93/68/CEE dated 22 July 1993.

• Low voltage directive no. 73/23/CEE dated 19 February 1973, modified by directive no. 93/68/CEE dated 22 July 1993.

ELECTROMAGNETIC COMPATIBILITY
Immunity to electrostatic discharges: IEC 61000-4-2 - Level III
Immunity to radiated radio-frequency fields: IEC 61000-4-3 - Level III
Immunity to electrical fast transients/bursts: IEC 61000-4-4 - Level IV
Immunity to impulse waves: IEC 61000-4-5 - Level IV
Immunity to conducted disturbances: IEC 61000-4-6 - Level III
Immunity to power frequency magnetic fields: IEC 61000-4-8 - Level IV
Conducted and radiated emissions: IEC 61000-6-4 - Class B
Immunity to voltage dips and short interruptions: IEC 61000-4-11

CLIMATE
Operating-temperature range: IEC 60068-2-1/IEC 60068-2-2

-10 °C to +55 °C
Storage temperature range: IEC 60068-2-1/IEC 60068-2-2

-20 °C to +85 °C
Humidity: IEC 60068-2-30 - 95 %
Saling fog: IEC 60068-2-52 - 2,5 % NaCl

MECHANICAL CHARACTERISTICS
Vibration from 10 to 50 Hz: IEC 60068-2-6 - 2 g

INSULATION
Installation category: III (480VAC ph/ph)
Degree of pollution: 2
Rated impulse withstand voltage: IEC 60947-1 - V imp: 4 kV
Front face: Classe II
Electric security: IEC 61010-1

UL - CSA Approval
Auxiliary supply (UL-CSA Approval) 110 to 240 V AC

120 to 250 V DC
Standard UL 61010-1

CSA-C22.2 No. 61010-1
Certificate UL file No: E257746

CSA report No. for DIRIS A20: 1810571
CSA report No. for DIRIS A40: 1810577

Indoor use
Altitude up to 2000 m or above 2000 m if specified by the manufacturer (see clause D.9 for further information)
Temperature 0 to 40°C. Maximum relative humidity 80% for temperatures up to 31°C decreasing linearly to 50% relative
humidity at 40°C
Transient overvoltages according to installations categories. 
Overvoltage categories I,II and III. 
For mains supply the minimum and normam category is II.
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DIRIS A40/A41
CARACTÉRISTIQUES TECHNIQUES
TECHNICAL CHARACTERISTICS - TECHNISCHE DATEN - 
CARATTERISTICHE TECNICHE - TECHNISCHE EIGENSCHAPPEN -
CARACTERÍSTICAS TÉCNICAS - CARACTERÍSTICAS TÉCNICAS

GEHÄUSE
Abmessungen: 96x96x60 oder 80 

mit sämtlichen Modulen (DIN 43700)
Anschluß: über herausziehbare Klemmleisten 2,5 mm2

(Spannungen und andere) und feste Klemmleisten 6 mm2 (Ströme).
Schutzgrad: Frontseite IP52 und Gehäuse IP30
Gewicht: 400 gr

ANZEIGE
Typ: LCD-Anzeige von hinten beleuchtet

MESSUNG
Netz: dreiphasig (3 oder 4 Leiter), zweiphasig (2 Leiter) und einphasig
SPANNUNGSWERTE (TRMS)
Direkt: Phase/Phase: von 18 bis 700 V AC

Phase/Nulleiter: von 11 bis 404 V AC
Über Spannungswandler: • Primär: bis 500 kV

• Sekundär: 60, 100, 110, 115, 120, 173 und 190 V AC
Anzeige und Auflösung: von 0 bis 500,0 kV
Anhaltende Überlast: 760 V AC
Aktualisierung der Anzeige: 1 Sekunde
STROMWERTE (TRMS)
Über Stromwandler: • Primär: bis 10000 A

• Sekundär: 1 oder 5 A
Minimaler Messstrom 10 mA
Bedarf der Eingänge: < 0,3 VA
Anzeige: von 0 bis 11 kA (1,1 x Primärwert)
Anhaltende Überlast: 10 A
Kurzzeitige Überlast: 10 In während 1 Sekunde
Aktualisierung der Messung: 1 Sekunde
KI x KU: 10 000 000
LIESTUNGSWERTE
Insgesamt: 0 bis 8000 MW/Mvar/MVA
Aktualisierung der Messung: 1 Sekunde
FREQUENZWERTE

von 45,0 bis 65,0 Hz
Aktualisierung der Messung: 1 Sekunde

GENAUIGKEIT DER MESSUNGEN / UND DER ENERGIE
Ströme: 0,2 % von 10 bis 110 % von In
Spannungen: 0,2 % von 140 bis 700 V AC
Leistungen: 0,5 % der gesamten Skala (-90° bis + 90°)
Leistungsfaktor: 0,5 % für 0,5 < LF < 1
Frequenz: 0,1 % von 45 bis 65 Hz
Wirkenergie: ± 0,5% von 0,02 à 1,2 In mit LF = 0,5 L oder 0,8 C 

(IEC 62053-22 Klasse 0,5S)
Blindenergie: ± 2% von 0,1 bis 1,2 In mit sinϕ = 0,5 L oder C 

(IECI 62053-23 Klasse 2)

HILFSSPANNUNG IEC/CE
110 bis 400 V AC  bei 50/60 Hz ± 10 %
120 bis 350 V DC : ± 20 %
12 bis 48 V DC -6 % / + 20 %
Bedarf: < 10 VA

D
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BETRIEBSBEDINGUNGEN
Betriebstemperatur: -10° C bis + 55° C (14° F bis 131° F)
Lagerungstemperatur: -20° C bis + 85° C (-4° F bis 158 ° F)
Relative Luftfeuchtigkeit: 95%

EG-KENNZEICHEN 
The DIRIS A40/A41 complies with :

• The requirements of the European directive on electromagnetic compatibility (EMC) no. 89/336/CEE dated 3 May 1989,
modified by directive no. 92/31/CEE dated 28 April 1992 and by directive no. 93/68/CEE dated 22 July 1993.

• Low voltage directive no. 73/23/CEE dated 19 February 1973, modified by directive no. 93/68/CEE dated 22 July 1993.

ELEKTROMAGNETISCHE VEREINBARKEIT 
Immunity to electrostatic discharges: IEC 61000-4-2 - Level III
Immunity to radiated radio-frequency fields: IEC 61000-4-3 - Level III
Immunity to electrical fast transients/bursts: IEC 61000-4-4 - Level IV
Immunity to impulse waves: IEC 61000-4-5 - Level IV
Immunity to conducted disturbances: IEC 61000-4-6 - Level III
Immunity to power frequency magnetic fields: IEC 61000-4-8 - Level IV
Conducted and radiated emissions: IEC 61000-6-4 - Class B
Immunity to voltage dips and short interruptions: IEC 61000-4-11

KLIMA
Operating-temperature range: IEC 60068-2-1/IEC 60068-2-2

-10 °C to +55 °C
Storage temperature range: IEC 60068-2-1/IEC 60068-2-2

-20 °C to +85 °C
Humidity: IEC 60068-2-30 - 95 %
Saling fog: IEC 60068-2-52 - 2,5 % NaCl

MECHANISCHE DATEN
Vibration from 10 to 50 Hz: IEC 60068-2-6 - 2 g

ISOLATION
Installation category: III (480VAC ph/ph)
Degree of pollution: 2
Rated impulse withstand voltage: IEC 60947-1 - V imp: 4 kV
Front face: Classe II
Electric security: IEC 61010-1

UL - CSA Approval
Auxiliary supply (UL-CSA Approval) 110 to 240 V AC

120 to 250 V DC
Standard UL 61010-1

CSA-C22.2 No. 61010-1
Certificate UL file No: E257746

CSA report No. for DIRIS A20: 1810571
CSA report No. for DIRIS A40: 1810577

Indoor use
Altitude up to 2000 m or above 2000 m if specified by the manufacturer (see clause D.9 for further information)
Temperature 0 to 40°C. Maximum relative humidity 80% for temperatures up to 31°C decreasing linearly to 50% relative
humidity at 40°C
Transient overvoltages according to installations categories. 
Overvoltage categories I,II and III. 
For mains supply the minimum and normam category is II.
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DIRIS A40/A41
CARACTÉRISTIQUES TECHNIQUES
TECHNICAL CHARACTERISTICS - TECHNISCHE DATEN - 
CARATTERISTICHE TECNICHE - TECHNISCHE EIGENSCHAPPEN -
CARACTERÍSTICAS TÉCNICAS - CARACTERÍSTICAS TÉCNICAS

SCATOLA
Dimensioni 96x96x60

96x96x80 con tutti i moduli opzionali (DIN 43700)
Collegamenti 2,5 mm2 per le morsettiere staccabili (tensione e moduli) e

da 6 mm2 per quelle fisse (correnti)
Grado di protezione: Frontale IP52 e Scatola IP30
Peso: 400g

DISPLAY
Tipo: LCD retroilluminato

MISURE
Rete trifase (3 o 4 fili), bifase (2 fili) e monofase
TENSIONE (TRMS)
Misura diretta Fase/fase: da 18 a 700 V AC

Fase/neutro: da 11 a 404 V AC
Misura attraverso un TV:

• Primario: fino a 500 kV
• Secondario: 60, 100, 110, 115, 120, 173 o 190 V AC

Visualizzazione e risoluzione da 0 a 500,0 kV
Sovraccarico permanente (fase/fase) 760 V AC
Periodo di attualizzazione 1 secondo
CORRENTE (TRMS)
Ingresso da TA con: • Primario: fino a 10000 A

• Secondario: da 1 o 5 A
Corrente minima di misura 10 mA
Consumo delle entrate < 0,3 VA
Visualizzazione da 0 a 11 kA (1,1 volte il valore del primario)
Sovraccarico permanente 10 A
Sovraccarico intermittente 10 In per 1 secondo
Periodo di attualizzazione 1 s
Rapporto massimo KTCxKTV 10 000 000
POTENZE
Totale da 0 a 8000 MW/Mvar/MVA
Periodo di attualizzazione 1 s
FREQUENZA

da 45,0 a 65,0 Hz
Periodo di attualizzazione 1 s

PRECISIONE MISURE E ENERGIE
Corrente 0,2 % da 10 a 110 % di In
Tensione 0,2 % da 140 a 700 V AC
Potenza 0,5 % del fondo scala (da -90° a + 90°)
Fattore di Potenza 0,5 % per 0,5 < FP < 1
Frequenza 0,1 % da 45 a 65 Hz
Conteggio dell'energia attiva ± 0,5% da 0,02 a 1,2 In con FP = 0,5 L o 0,8 C 

(classe 0,5S IEC 62053-22)
Conteggio dell'energia reattiva ± 2% da 0,1 a 1,2 In con sinϕ = 0,5 L o C 

(classe 2 IEC 62053-23)

ALIMENTAZIONE AUSILIARIA IEC/CE
da 110 a 400 V AC 50/60 Hz ± 10 %
da 120 a 350 V DC ± 20 %
12 a 48 V DC -6 % / + 20 %
Consumo < 10 VA
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DIRIS A40/A41

CARATTERISTICHE TECNICHE

SOCOMEC - Réf. : 876 583 C

CONDIZIONI DI UTILIZZO
Temperatura di funzionamento da -10 a + 55°C (da 14° a 131°F)
Temperatura di conservazione da -20 a +85°C (da -4° a 158°F)
Umidità relativa massima 95 %

MARCATURA CE 
The DIRIS A40/A41 complies with :

• The requirements of the European directive on electromagnetic compatibility (EMC) no. 89/336/CEE dated 3 May 1989,
modified by directive no. 92/31/CEE dated 28 April 1992 and by directive no. 93/68/CEE dated 22 July 1993.

• Low voltage directive no. 73/23/CEE dated 19 February 1973, modified by directive no. 93/68/CEE dated 22 July 1993.

COMPATIBILITÀ ELETTROMAGNETICA 
Immunity to electrostatic discharges: IEC 61000-4-2 - Level III
Immunity to radiated radio-frequency fields: IEC 61000-4-3 - Level III
Immunity to electrical fast transients/bursts: IEC 61000-4-4 - Level IV
Immunity to impulse waves: IEC 61000-4-5 - Level IV
Immunity to conducted disturbances: IEC 61000-4-6 - Level III
Immunity to power frequency magnetic fields: IEC 61000-4-8 - Level IV
Conducted and radiated emissions: IEC 61000-6-4 - Class B
Immunity to voltage dips and short interruptions: IEC 61000-4-11

CLIMA
Operating-temperature range: IEC 60068-2-1/IEC 60068-2-2

-10 °C to +55 °C
Storage temperature range: IEC 60068-2-1/IEC 60068-2-2

-20 °C to +85 °C
Humidity: IEC 60068-2-30 - 95 %
Saling fog: IEC 60068-2-52 - 2,5 % NaCl

CARATTERISTICHE MECCANICHE 
Vibration from 10 to 50 Hz: IEC 60068-2-6 - 2 g

ISOLAMENTO
Installation category: III (480VAC ph/ph)
Degree of pollution: 2
Rated impulse withstand voltage: IEC 60947-1 - V imp: 4 kV
Front face: Classe II
Electric security: IEC 61010-1

UL - CSA Approval
Auxiliary supply (UL-CSA Approval) 110 to 240 V AC

120 to 250 V DC
Standard UL 61010-1

CSA-C22.2 No. 61010-1
Certificate UL file No: E257746

CSA report No. for DIRIS A20: 1810571
CSA report No. for DIRIS A40: 1810577

Indoor use
Altitude up to 2000 m or above 2000 m if specified by the manufacturer (see clause D.9 for further information)
Temperature 0 to 40°C. Maximum relative humidity 80% for temperatures up to 31°C decreasing linearly to 50% relative
humidity at 40°C
Transient overvoltages according to installations categories. 
Overvoltage categories I,II and III. 
For mains supply the minimum and normam category is II.
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DIRIS A40/A41
CARACTÉRISTIQUES TECHNIQUES
TECHNICAL CHARACTERISTICS - TECHNISCHE DATEN - 
CARATTERISTICHE TECNICHE - TECHNISCHE EIGENSCHAPPEN -
CARACTERÍSTICAS TÉCNICAS - CARACTERÍSTICAS TÉCNICAS

BEHUIZING
Afmetingen: 96 x 96 x 60 mm 

of 96 x 96 x 80 met alle optionele modules (DIN 43700)
Aansluiting: via afneembare klemmenstroken 2,5 mm2 

(spanningen en andere) en vaste klemmenstroken 6 mm2 (stromen)
Beschermingsindex: Voorzijde IP52 en kast IP30
Gewicht: 400 gr

DISPLAY
Type: LCD met backlight

METINGEN
Driefasennet (3 of 4 draden), tweefasennet (2 draden) en enkelfasenet
SPANNING (TRMS)
Directe meting: Fase/fase: van 18 tot 700 V AC

Fase/nul: van 11 tot 404 V AC
Meting via TP: • Primaire: tot 500 kV

• Secundaire: 60, 100, 110, 115, 120, 173 en 190 V AC
Weergave: 0 tot 500,0 kV
Permanente overbelasting: 760 V AC
Updateperiode: 1 seconde
STROOM (TRMS)
Vanaf de stroomtransformator met een: • Primaire: tot 10000 A

• Secundaire: van 1 of 5 A
Minimale meetstroom 10 mA
Verbruik van de ingangen: < 0,3 VA
Weergave: van 0 tot 11 kA (1,1 maal de waarde van de primaire)
Permanente overbelasting: 10 A
Intermittente overbelasting: 10 In gedurende 1 seconde
Updateperiode: 1 seconde
Maximum verhouding TC X KTP = 10 000 000
VERMOGENS
Totalen: 0 tot 8000 MW/Mvar/MVA
Updateperiode: 1 seconde
FREQUENTIE:

van 45,0 tot 65,0 Hz
Updateperiode: 1 seconde

PRECISIE VAN DE METINGEN EN DE ENERGIE
Stromen: 0,2 % van 10 tot 110 % de In
Spanningen: 0,2 % van 140 tot 700 V AC
Vermogens: 0,5 % van de volle schaal (-90° tot + 90°)
Vermogensfactor: 0,5 % voor 0,5 < FP < 1
Frequentie: 0,1 % van 45 tot 65 Hz
Telling van actieve energie: ± 0,5% van 0,02 tot 1,2 In met PF = 0,5 L of 0,8 C 

(klasse 0,5S IEC 62053-22)
Telling van reactieve energie: ± 2% van 0,1 tot 1,2 In met sinϕj = 0,5 L of C 

(klasse 2 IEC 62053-23)

HULPVOEDING IEC/CE
110 tot 400 V AC: bij 50/60 Hz ± 10 %
120 tot 350 V DC: ± 20 %
12 tot 48 V DC -6 % / + 20 %
Verbruik: < 10 VA
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DIRIS A40/A41

TECHNISCHE EIGENSCHAPPEN

SOCOMEC - Réf. : 876 583 C

GEBRUIKSVOORWAARDEN
Bedrijfstemperatuur: -10° tot + 55°C (14° tot 131°F)
Opslagtemperatuur: -20° tot + 85°C (-4° tot 158°F)
Relatieve vochtigheid: 95 %

EG-MARKERING 
The DIRIS A40/A41 complies with :

• The requirements of the European directive on electromagnetic compatibility (EMC) no. 89/336/CEE dated 3 May 1989,
modified by directive no. 92/31/CEE dated 28 April 1992 and by directive no. 93/68/CEE dated 22 July 1993.

• Low voltage directive no. 73/23/CEE dated 19 February 1973, modified by directive no. 93/68/CEE dated 22 July 1993.

ELEKTROMAGNETISCHE VERENIGBAARHEID
Immunity to electrostatic discharges: IEC 61000-4-2 - Level III
Immunity to radiated radio-frequency fields: IEC 61000-4-3 - Level III
Immunity to electrical fast transients/bursts: IEC 61000-4-4 - Level IV
Immunity to impulse waves: IEC 61000-4-5 - Level IV
Immunity to conducted disturbances: IEC 61000-4-6 - Level III
Immunity to power frequency magnetic fields: IEC 61000-4-8 - Level IV
Conducted and radiated emissions: IEC 61000-6-4 - Class B
Immunity to voltage dips and short interruptions: IEC 61000-4-11

KLIMAAT
Operating-temperature range: IEC 60068-2-1/IEC 60068-2-2

-10 °C to +55 °C
Storage temperature range: IEC 60068-2-1/IEC 60068-2-2

-20 °C to +85 °C
Humidity: IEC 60068-2-30 - 95 %
Saling fog: IEC 60068-2-52 - 2,5 % NaCl

MACHINALE EIGENSCHAPPEN
Vibration from 10 to 50 Hz: IEC 60068-2-6 - 2 g

ISOLATIE
Installation category: III (480VAC ph/ph)
Degree of pollution: 2
Rated impulse withstand voltage: IEC 60947-1 - V imp: 4 kV
Front face: Classe II
Electric security: IEC 61010-1

UL - CSA Approval
Auxiliary supply (UL-CSA Approval) 110 to 240 V AC

120 to 250 V DC
Standard UL 61010-1

CSA-C22.2 No. 61010-1
Certificate UL file No: E257746

CSA report No. for DIRIS A20: 1810571
CSA report No. for DIRIS A40: 1810577

Indoor use
Altitude up to 2000 m or above 2000 m if specified by the manufacturer (see clause D.9 for further information)
Temperature 0 to 40°C. Maximum relative humidity 80% for temperatures up to 31°C decreasing linearly to 50% relative
humidity at 40°C
Transient overvoltages according to installations categories. 
Overvoltage categories I,II and III. 
For mains supply the minimum and normam category is II.
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DIRIS A40/A41
CARACTÉRISTIQUES TECHNIQUES
TECHNICAL CHARACTERISTICS - TECHNISCHE DATEN - 
CARATTERISTICHE TECNICHE - TECHNISCHE EIGENSCHAPPEN -
CARACTERÍSTICAS TÉCNICAS - CARACTERÍSTICAS TÉCNICAS

CAJA
Dimensiones: 96x96x60 

o 80 con todos los módulos de opciones (DIN 43700)
Conexión a partir de las cajas de bornes móviles 2,5 mm2 

(tensiones y otros) y fijas 4 mm2 (intensidades)
Indice de protección: Cara frontal IP52 y caja IP30
Peso: 400 gr

VISUALIZADOR
Tipo: LCD con retroiluminación

MEDIDAS
Red trifásica (3 o 4 hilos), bifásica (2 hilos) y monofásica
TENSIÓN (TRMS)
Medida directa: Fase/fase de 18 a 700 V AC

Fase/neutro de 11 a 404 V AC
Medida a partir de TP: • Primario hasta 500 kV

• Secundario: 60, 100, 110, 115, 120, 173 y 190 V AC
Visualización y resolución de 0 a 500,0 kV
Sobrecarga permanente: 760 V AC
Periodo de actualización: 1 segundo
INTENSIDAD (TRMS)
A partir de transformador de intensidad con un: • Primario hasta 10000 A

• Secundario de 1 o 5 A
Corriente mínima de medida 10 mA
Consumo des entradas: < 0,3 VA
Visualización de 0 a 11 kA (1,1 veces el valor del primario)
Sobrecarga permanente: 10 A
Sobrecarga intermitente: 10 In durante 1 segundo
Periodo de actualización: 1 segundo
Relación máxima TC x TP = 10 000 000
POTENCIAS
Totales: 0 a 8000 MW/Mvar/MVA
Periodo de actualización: 1 segundo
FRECUENCIA

de 45,0 à 65,0 Hz
Periodo de actualización: 1 segundo

PRECISIÓN DE LAS MEDIDAS Y DE LAS ENERGIAS
Intensidades: 0,2 % de 10 à 110 % de In
Tensiones: 0,2 % de 140 a 700 V AC
Potencias: 0,5 % de la plena escala (-90° à + 90°)
Factor de Potencia: 0,5 % para 0,5 < FP < 1
Frecuencia: 0,1 % de 45 a 65 Hz
Recuento de la energía activa: ± 0,5% de 0,02 a 1,2 In con PF = 0,5 L o 0,8 C 

(clase 0,5S IEC 62053-22)
Recuento de la energía reactiva: ± 2% de 0,1 a 1,2 In con sinϕ = 0,5 L o C 

(clase 2 IEC 62053-23)

ALIMENTACIÓN AUXILIAR IEC/CE
110 a 400 V AC en 50/60 Hz ± 10 %
120 a 350 V DC ± 20 %
12 a 48 V DC -6 % / + 20 %
Consumo < 10 VA
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DIRIS A40/A41

CARACTERÍSTICAS TÉCNICAS

SOCOMEC - Réf. : 876 583 C

CONDICIONES DE UTILIZACIÓN
Temperatura de funcionamiento: -10° a + 55°C (14° à 131°F)
Temperatura de almacenamiento: -20° a + 85°C (-4° à 158°F)
Humedad relativa: 95 %

MARCADO CE 
The DIRIS A40/A41 complies with :

• The requirements of the European directive on electromagnetic compatibility (EMC) no. 89/336/CEE dated 3 May 1989,
modified by directive no. 92/31/CEE dated 28 April 1992 and by directive no. 93/68/CEE dated 22 July 1993.

• Low voltage directive no. 73/23/CEE dated 19 February 1973, modified by directive no. 93/68/CEE dated 22 July 1993.

COMPATIBILIDAD ELECTROMAGNÉTICA 
Immunity to electrostatic discharges: IEC 61000-4-2 - Level III
Immunity to radiated radio-frequency fields: IEC 61000-4-3 - Level III
Immunity to electrical fast transients/bursts: IEC 61000-4-4 - Level IV
Immunity to impulse waves: IEC 61000-4-5 - Level IV
Immunity to conducted disturbances: IEC 61000-4-6 - Level III
Immunity to power frequency magnetic fields: IEC 61000-4-8 - Level IV
Conducted and radiated emissions: IEC 61000-6-4 - Class B
Immunity to voltage dips and short interruptions: IEC 61000-4-11

CLIMAT
Operating-temperature range: IEC 60068-2-1/IEC 60068-2-2

-10 °C to +55 °C
Storage temperature range: IEC 60068-2-1/IEC 60068-2-2

-20 °C to +85 °C
Humidity: IEC 60068-2-30 - 95 %
Saling fog: IEC 60068-2-52 - 2,5 % NaCl

CARACTERÍSTICAS MECÁNICAS
Vibration from 10 to 50 Hz: IEC 60068-2-6 - 2 g

AISLAMIENTO
Installation category: III (480VAC ph/ph)
Degree of pollution: 2
Rated impulse withstand voltage: IEC 60947-1 - V imp: 4 kV
Front face: Classe II
Electric security: IEC 61010-1

UL - CSA Approval
Alimentación auxiliar (UL-CSA Approval) 110 a 240 V AC

120 a 250 V DC
Norma UL 61010-1

CSA-C22.2 No. 61010-1
Certificado No de expediente UL: E257746

No de informe CSA DIRIS A20: 1810571
No de informe CSA DIRIS A40: 1810577

Indoor use
Altitude up to 2000 m or above 2000 m if specified by the manufacturer (see clause D.9 for further information)
Temperature 0 to 40°C. Maximum relative humidity 80% for temperatures up to 31°C decreasing linearly to 50% relative
humidity at 40°C
Transient overvoltages according to installations categories. 
Overvoltage categories I,II and III. 
For mains supply the minimum and normam category is II.
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DIRIS A40/A41
CARACTÉRISTIQUES TECHNIQUES
TECHNICAL CHARACTERISTICS - TECHNISCHE DATEN - 
CARATTERISTICHE TECNICHE - TECHNISCHE EIGENSCHAPPEN -
CARACTERÍSTICAS TÉCNICAS - CARACTERÍSTICAS TÉCNICAS

CAIXA
Dimensões: 96X96X60 

ou 80 com todos os módulos de opções (DIN 43700)
Ligação a partir de blocos descartáveis 2,5 mm2

(tensões e outras) e fixas 6 mm2 (correntes)
Índice de protecção: Face dianteira IP52 e caixa IP30
Peso: 400 gr

VISUALIZADOR
Tipo : LCD com retroiluminação

MEDIDAS
Rede trifásica (3 ou 4 fios), bifásica (2 fios) e monofásica
TENSÃO (TRMS)
Medida directa: Fase/fase de 18 a 700 V AC

Fase/neutro de 11 a 404 V AC 
Medida a partir do Transformador de tensão com um: • Primário até 500 kV

• Secundário: 60, 100, 110, 115, 120, 173 e 190 V AC
Visualização e resolução de 0 a 500,0 kV
Sobrecarga permanente: 760 V AC
Período de actualização: 1 segundo
CORRENTE (TRMS)
A partir do transformador de corrente com um: • Primário até 10000 A

• Secundário de 1 ou 5 A
Corrente mínima de medida 10 mA
Corrente mínima de medidaConsumo das entradas: < 0,3 VA
Visualização de 0 a 11 kA (1,prima 1 vez o valor do primário)
Sobrecarga permanente: 10 A
Sobrecarga intermitente: 10 In durante 1 segundo
Período de actualização: 1 segundo
Relatório máximo TC X TP = 10 000 000
POTÊNCIAS
Totais: 0 à 8000 MW/Mvar/MVA
Período de actualização: 1 segundo
FREQUÊNCIA

de 45,0 a 65,0 Hz
Período de actualização: 1 segundo

PRECISÃO DAS MEDIDAS E DAS ENERGIAS
Correntes: 0,2 % de 10 a 110 % de In
Tensões: 0,2 % de 140 a 700 V AC
Potências: 0,5 % da escala completa (-90° a + 90°)
Factor de Potência: 0,5 % para 0,5 < FP < 1
Frequência: 0,1 % de 45 a 65 Hz
Contagem da energia activa: ± 0,5% de 0,02 a 1,2 In com PF = 0,5 L ou 0,8 C 

(classe 0,5S IEC 62053-22)
Contagem da energia reactiva: ± 2% de 0,2 a 1,2 In com sinj = 0,5 L ou C 

(classe 2 IEC 62053-23)

ALIMENTAÇÃO AUXILIAR IEC/CE
110 a 400 V AC em 50/60 Hz ± 10 %
120 a 350 V DC ± 20 %
12 a 48 V DC -6 % / + 20 %
Consumo < 10 VA
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CARACTERÍSTICAS TÉCNICAS
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CONDIÇÕES DE UTILIZAÇÃO
Temperatura de funcionamento: -10° a + 55°C (14° a 131°F)
Temperatura de armazenamento: -20° a + 85°C (-4° a 158°F)
Humidade relativa: 95 %

MARCAÇÃO CE 
The DIRIS A40/A41 complies with :

• The requirements of the European directive on electromagnetic compatibility (EMC) no. 89/336/CEE dated 3 May 1989,
modified by directive no. 92/31/CEE dated 28 April 1992 and by directive no. 93/68/CEE dated 22 July 1993.

• Low voltage directive no. 73/23/CEE dated 19 February 1973, modified by directive no. 93/68/CEE dated 22 July 1993.

COMPATIBILIDADE ELECTROMAGNÉTICA 
Immunity to electrostatic discharges: IEC 61000-4-2 - Level III
Immunity to radiated radio-frequency fields: IEC 61000-4-3 - Level III
Immunity to electrical fast transients/bursts: IEC 61000-4-4 - Level IV
Immunity to impulse waves: IEC 61000-4-5 - Level IV
Immunity to conducted disturbances: IEC 61000-4-6 - Level III
Immunity to power frequency magnetic fields: IEC 61000-4-8 - Level IV
Conducted and radiated emissions: IEC 61000-6-4 - Class B
Immunity to voltage dips and short interruptions: IEC 61000-4-11

CLIMA
Operating-temperature range: IEC 60068-2-1/IEC 60068-2-2

-10 °C to +55 °C
Storage temperature range: IEC 60068-2-1/IEC 60068-2-2

-20 °C to +85 °C
Humidity: IEC 60068-2-30 - 95 %
Saling fog: IEC 60068-2-52 - 2,5 % NaCl

CARACTERÍSTICAS MECÂNICAS 
Vibration from 10 to 50 Hz: IEC 60068-2-6 - 2 g

ISOLAÇÃO
Installation category: III (480VAC ph/ph)
Degree of pollution: 2
Rated impulse withstand voltage: IEC 60947-1 - V imp: 4 kV
Front face: Classe II
Electric security: IEC 61010-1

UL - CSA Approval
Auxiliary supply (UL-CSA Approval) 110 to 240 V AC

120 to 250 V DC
Standard UL 61010-1

CSA-C22.2 No. 61010-1
Certificate UL file No: E257746

CSA report No. for DIRIS A20: 1810571
CSA report No. for DIRIS A40: 1810577

Indoor use
Altitude up to 2000 m or above 2000 m if specified by the manufacturer (see clause D.9 for further information)
Temperature 0 to 40°C. Maximum relative humidity 80% for temperatures up to 31°C decreasing linearly to 50% relative
humidity at 40°C
Transient overvoltages according to installations categories. 
Overvoltage categories I,II and III. 
For mains supply the minimum and normam category is II.
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DIRIS A40/A41
LEXIQUE DES ABRÉVIATIONS
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nEt Type de réseau
4NBL Réseau triphasé non équilibré, 4 fils avec 3 ou 4 TC
4BL Réseau triphasé équilibré, 4 fils avec 1 TC
3NBL Réseau triphasé non équilibré, 3 fils avec 2 ou 3 TC
3BL Réseau triphasé équilibré, 3 fils avec 1 TC
2BL Réseau biphasé, 2 fils avec 1 TC 
1BL Réseau monophasé, 2 fils avec 1 TC
Ct Transformateur de courant
Ct In Transformateur de courant du Neutre 
Ut Transformateur de tension
Ut PR Primaire du transformateur de tension
Ut SE Secondaire du transformateur de tension
MAX Valeurs maximales moyennes
AVG Valeurs moyennes
tIME 4I Temps d’intégrations des valeurs moyennes et maximales en courant
tIME U Temps d’intégrations des valeurs moyennes et maximales en tension
tIME F Temps d’intégrations de la valeur moyenne et maximale de la fréquence
tIME P/Q/S Temps d’intégrations des valeurs moyennes et maximales en puissances
rSET Reset
MAX P+ Valeur maximale de la puissance active moyenne positive
MAX P- Valeur maximale de la puissance active moyenne négative
MAX Q+ Valeur maximale de la puissance réactive moyenne positive
MAX Q- Valeur maximale de la puissance réactive moyenne négative
MAX S Valeur maximale de la puissance apparente moyenne
HOUr Compteur horaire
EA+ Energie active positive (+kWh)
EA- Energie active négative (-kWh)
ER+ Energie réactive positive (+kvarh)
ER- Energie réactive négative (-kvarh)
ES Energie apparente (-kVAh)
HOUr Démarrage du compteur horaire sur présence U ou I ou Aux
AUX Alimentation auxiliaire
bACLIt Démarrage du rétro éclairage sur présence U ou I ou Aux
SErI Numéro de série
SOFt Version logicielle
PF Facteur de puissance
THD I Taux de distorsion harmonique des courants
THD In Taux de distorsion harmonique du courant de neutre
THD U Taux de distorsion harmonique des tensions composées
THD V Taux de distorsion harmonique des tensions simples

Compteur horaire

F
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nEt Network type
4NBL Unbalanced three-phase network, 4 wires with 3 or 4 TC
4BL Balanced three-phase network, 4 wires with 1 TC
3NBL Unbalanced three-phase network, 3 wires with 2 or 3 TC
3BL Balanced three-phase network, 3 wires with 1 TC
2BL Two-phase network, 2 fils avec 1 TC 
1BL Single-phase network, 2 fils avec 1 TC
Ct Current transfromers
Ct In Neutral current transformer
Ut Voltage transformer
Ut PR Voltage transformer primary
Ut SE Voltage transformer secondary
MAX Maximum mean values
AVG Average value
tIME 4I Integration times for mean and maximum current values
tIME U Integration times for mean and maximum voltage values
tIME F Integration times for mean and maximum frequency values
tIME P/Q/S Integration times for mean and maximum power values
rSET Reset
MAX P+ Active power maximum positive mean value
MAX P- Active power maximum negative mean value
MAX Q+ Reactive power maximum positive mean value
MAX Q- Reactive power maximum negative mean value_A faire valider
MAX S Effective power maximum mean value
HOUr Hour run meter 
EA+ Positive active power (+kWh)
EA- Negative active power (-kWh)
ER+ Positive reactive power (+kvarh)
ER- Negative reactive power (-kvarh)
ES Apparent power (-kVAh)
HOUr Hour meter start-up (U or I or Aux. condition)
AUX Auxiliary supply
bACLIt LCD start-up (U or I or Aux. Condition)
SErI Serial number
SOFt Software version
PF Power factor
THD I Current harmonic distortion rate
THD In Neutral current distortion rate
THD U Phase-to-phase voltage distortion rate 
THD V Phase-to-neutral voltage distortion rate

Hour run meter 

GB
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nEt Netzart
4NBL Dreiphasennetz mit ungleicher Belastung, 4 Leiter mit 3 oder 4 TC
4BL Dreiphasennetz mit gleicher Belastung, 4 Leiter mit 1 TC
3NBL Dreiphasennetz mit ungleicher Belastung, 3 Leiter mit 2 oder 3 TC
3BL Dreiphasennetz mit gleicher Belastung, 3 Leiter mit 1 TC
2BL Zweiphasennetz , 2 Leiter mit 1 TC 
1BL Einphasennetz, 2 Leiter mit 1 TC
Ct Stromwandler
Ct In Stromwandler für den Neutralleiter 
Ut Spannungswandler
Ut PR Spannungswandler-Primärseite
Ut SE Spannungswandler-Sekundärseite
MAX Maximale Durchschnittswerte 
AVG Durchschnittswerte 
tIME 4I Integrationszeit der Durchschnitts-und Maximalwerte des Stroms
tIME U Integrationszeit der Durchschnitts-und Maximalwerte der Spannung
tIME F Integrationszeit der Durchschnitts-und Maximalwerte der Frequenz
tIME P/Q/S Integrationszeit der Durchnitts- und Maximalwerte der Leistungs
rSET Reset
MAX P+ Maximalwert der positiven Mittelwerte der Wirkleistung
MAX P- Maximalwert der negativen Mittelwerte der Wirkleistung
MAX Q+ Maximalwert der positiven Mittelwerte der Blindleistung
MAX Q- Maximalwert der negativen Mittelwerte der Blindleistung
MAX S Maximalwert der Mittelwerte der Scheinleistung
HOUr Betriebsstundenzähler
EA+ Positive Wirkenergie(+kWh)
EA- Negative Wirkenergie (-kWh)
ER+ Positive Blindenergie (+kvarh)
ER- Negative Blindenergie (-kvarh)
ES Scheinenergie (-kVAh)
HOUr Parametrierung des Betriebsstundenzählers wahlweise auf U oder I oder Aux
AUX Hilfsspannung
bACLIt Parametrierung der Hintergrundbeleuchtung wahlweise auf U oder I oder Aux
SErI Serien-Nr.
SOFt Sofwareversion
PF Leistungsfaktor
THD I Klirrfaktor der Ströme
THD In Klirrfaktor des Neutralleiterstromes 
THD U Klirrfaktor der verketteten Spannungen
THD V Klirrfaktor der unverketten Spannungen

Betriebsstundenzähler

D
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nEt Tipo di rete 
4NBL Rete trifase NON equilibrata , 4 fils con 3 o 4 TC
4BL Rete trifase equilibrata, 4 fili  con 1 TC
3NBL Rete trifase NON equilibrata , 3 fili  con 2 o 3 TC
3BL Rete trifase equilibrata, 3 fili  con 1 TC
2BL Rete bifase, 2 fili con 1 TC 
1BL Rete monofase, 2 fili con 1 TC
Ct trasformatore di corrente
Ct In trasformatore di corrente del neutro
Ut transformatore di tensione
Ut PR Primario del transformatore di tensione
Ut SE Secondario del transformatore di tensione
MAX Massimi valori medi
AVG Valori medi
tIME 4I Tempo d'integrazione per il calcolo delle correnti medie e max.
tIME U Tempo d'integrazione per il calcolo delle tensioni medie e max.
tIME F Tempo d'integrazione per il calcolo della frequenza media e max.
tIME P/Q/S Tempo d'integrazione per il calcolo delle potenze medie e max.
rSET Reset
MAX P+ Massima potenza attiva media positiva
MAX P- Massima potenza attiva media negativa
MAX Q+ Massima potenza reattiva media positiva
MAX Q- Massima potenza reattiva media negativa
MAX S Massima potenza apparente media
HOUr Contatore orario
EA+ Energia attiva positiva (+kWh)
EA- Energia attiva negativa (-kWh)
ER+ Energia reattiva positiva (+kvarh)
ER- Energia reattiva negativa (-kvarh)
ES Energia apparente (-kVAh)
HOUr Contatore orario associato alla presenza tensione, corrente o alimentazione ausiliaria 
AUX Alimentazione ausiliaria
bACLIt Retroilluminazione associata alla presenza tensione, corrente o alimentazione ausiliaria
SErI Numero di serie
SOFt Versione software
PF fattore di potenza
THD I THD% delle correnti di fase
THD In THD% della corrente di neutro
THD U THD% delle tensioni concatenate
THD V THD% delle tensioni di fase

Contatore orario

I
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nEt Netwerktype
4NBL Onevenwichtig driefasennet, 4 draden met 3 of 4 TC
4BL Evenwichtig driefasennet, 4 draden met 1 TC
3NBL Onevenwichtig driefasennet, 3 draden avec 2 of 3 TC
3BL Evenwichtig driefasennet, 3 draden met 1 TC
2BL Tweefasennet, 2 draden met 1 TC 
1BL Enkelfasenet, 2 draden met 1 TC
Ct Stroomtransformator
Ct In Stroomtransformator Neuter
Ut Stroomtransformator spanning
Ut PR Stroomtransformator spanning primaire
Ut SE Stroomtransformator spanning secondaire
MAX Maximale gemiddelde waarden
AVG Gemiddelde waarden
tIME 4I Integratietijden gemiddelde en maximale waarden stroom
tIME U Integratietijden gemiddelde en maximale waarden spanning
tIME F Integratietijd gemiddelde en maximale waarden frequentie
tIME P/Q/S Integratietijden gemiddelde en maximale waarden vermogen
rSET Reset
MAX P+ Maximale waarde gemiddeld actief positief vermogen
MAX P- Maximale waarde gemiddeld actief negatief vermogen
MAX Q+ Maximale waarde gemiddelde reactief positief vermogen
MAX Q- Maximale waarde gemiddeld reactief negatief vermogen
MAX S Maximale waarde gemiddeld schijnbaar vermogen
HOUr Uurteller
EA+ Actieve positieve energie (+kWh)
EA- Actieve negatieve energie (-kWh)
ER+ Reactieve positieve energie (+kvarh)
ER- Reactieve negatieve energie (-kvarh)
ES Schijnbare energie (-kVAh)
HOUr Start uurteller bij aanwezigheid U of I of Aux
AUX Hulpvoeding
bACLIt Achtergrondverlichting aan bij aanwezigheid U of I of Aux
SErI Serienummer
SOFt Softwareversie
PF Vermogensfacto
THD I Harmonische vervormingsfactor stromen
THD In Harmonische vervormingsfactor stroom neuter
THD U Harmonische vervormingsfactor samengestelde spanningen
THD V Harmonische vervorming enkelvoudige spanningen

Uurteller

NL
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nEt Tipo de red
4NBL Red trifásica desequilibrada, 4 hilo con 3 o 4 TC
4BL Red trifásica equilibrada, 4 hilo con 1 TC
3NBL Red trifásica desequilibrada, 3 hilo con 2 o 3 TC
3BL Red trifásica equilibrada, 3 hilo con 1 TC
2BL Red bifásica, 2 hilo con 1 TC 
1BL Red monofásica , 2 hilo con 1 TC
Ct Transformador de intensidad
Ct In Transformador de intensidad del neutro
Ut Transformador de tensión
Ut PR Transformador de tensión primario
Ut SE Transformador de tensión secundario
MAX Valores máximos medios
AVG Valores medios
tIME 4I Tiempo de integración de los valores medios y máximos en intensidad
tIME U Tiempo de integración de los valores medios y máximos en tensión
tIME F Tiempo de integración de los valores medios y máximos de la frecuencia
tIME P/Q/S Tiempo de integración de los valores medios y máximos en potencias
rSET Reset
MAX P+ Valor máximo de la potencia activa media positiva
MAX P- Valor máximo de la potencia activa media negativa
MAX Q+ Valor máximo de la potencia reactiva media positiva
MAX Q- Valor máximo de la potencia reactiva media negativa
MAX S Valor máximo de la potencia aparente media
HOUr Contador horario
EA+ Energía activa positiva (+kWh)
EA- Energía activa negativa(-kWh)
ER+ Energía reactiva positiva (+kvarh)
ER- Energía reactiva negativa (-kvarh)
ES Energía aparente (-kVAh)
HOUr Configuración del contador horario sobre presencia U o I o Alim. Aux.
AUX Alimentación auxiliar
bACLIt Configuración de la retroiluminación sobre presencia U o I o Alim. Aux.
SErI Número de serie
SOFt Versión de software
PF Factor de potencia
THD I Grado de distorsión armónico (thd) de las intensidades
THD In Grado de distorsión armónico (thd) de la intensidad del neutro
THD U Grado de distorsión armónico (thd) de las tensiones compuestas
THD V Grado de distorsión armónico (thd) de las tensiones simples

Contador horario

E
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nEt Tipo de rede
4NBL Rede trifásica desequilibrada, 4 fios com 3 ou 4 TC
4BL Rede trifásica equilibrada, 4 fios com 1 TC
3NBL Rede trifásica desequilibrada, 3 fios com 2 ou 3 TC
3BL Rede trifásica equilibrada, 3 fios com 1 TC
2BL Rede bifásica, 2 fios com 1 TC 
1BL Rede monofásica, 2 fios com 1 TC
Ct Transformador de corrente
Ct In Transformador de corrente do Neutro
Ut Transformador de tensão
Ut PR Transformador de tensão primário
Ut SE Transformador de tensão secundário
MAX Valores máximos médios
AVG Valores médios
tIME 4I Tempos de integrações dos valores médios e máximos em corrente
tIME U Tempos de integrações dos valores médios e máximos em tensão
tIME F Tempos de integrações do valor médio e máximo da frequência
tIME P/Q/S Tempos de integrações dos valores médios e máximos em potências
rSET Reset
MAX P+ Valor máximo da potência activa média positiva
MAX P- Valor máximo da potência activa média negativa
MAX Q+ Valor máximo da potência reactiva média positiva
MAX Q- Valor máximo da potência reactiva média negativa
MAX S Valor máximo da potência aparente média
HOUr Contador horário 
EA+ Energia activa positiva (+kWh)
EA- Energia activa negativa (-kWh)
ER+ Energia reactiva positiva (+kvarh)
ER- Energia reactiva negativa(-kvarh)
ES Energia aparente (-kVAh)
HOUr Início do contador horário em presença de U ou I ou Aux
AUX Alimentação auxiliar
bACLIt Início da retro iluminação em presença de U ou I ou Aux
SErI Número de série
SOFt Versão do software
PF factor de potência
THD I Grau de distorção harmónica das correntes
THD In Grau de distorção harmónica da corrente de neutro
THD U Grau de distorção harmónica das tensões compostas
THD V Grau de distorção harmónica das tensões simples

Contador horário 

P
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Warning!
Dangerous electrical voltage!

Before commencing the installation

Disconnect the power supply of the device.

Ensure that devices cannot be accidentally restarted.

Verify isolation from the supply.

Earth and short circuit.

Cover or enclose neighbouring units that are live.

Follow the mounting instructions (AWA) of the device concerned.

Only suitably qualified personnel in accordance with EN 50 110-
1/-2 (VDE 0 105 Part 100) may work on this device/system.

Before installation and before touching the device ensure that 
you are free of electrostatic charge.

The functional earth (FE) must be connected to the protective 
earth (PE) or to the potential equalisation. The system installer is 
responsible for implementing this connection.

Connecting cables and signal lines should be installed so that 
inductive or capacitive interference do not impair the automation 
functions.

Install automation devices and related operating elements in 
such a way that they are well protected against unintentional 
operation.

Suitable safety hardware and software measures should be 
implemented for the I/O interface so that a line or wire breakage 
on the signal side does not result in undefined states in the auto-
mation devices.

Ensure a reliable electrical isolation of the low voltage for the 24 
volt supply. Only use power supply units complying with IEC 60 
364-4-41 (VDE 0 100 Part 410) or HD 384.4.41 S2.
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Deviations of the mains voltage from the rated value must not 
exceed the tolerance limits given in the specifications, otherwise 
this may cause malfunction and dangerous operation.

Emergency stop devices complying with IEC/EN 60 204-1 must 
be effective in all operating modes of the automation devices. 
Unlatching the emergency-stop devices must not cause restart.

Devices that are designed for mounting in housings or control 
cabinets must only be operated and controlled after they have 
been installed with the housing closed. Desktop or portable units 
must only be operated and controlled in enclosed housings.

Measures should be taken to ensure the proper restart of 
programs interrupted after a voltage dip or failure. This should 
not cause dangerous operating states even for a short time. If 
necessary, emergency-stop devices should be implemented.

Wherever faults in the automation system may cause damage to 
persons or property, external measures must be implemented to 
ensure a safe operating state in the event of a fault or malfunc-
tion (for example, by means of separate limit switches, mechan-
ical interlocks etc.).

The electrical installation must be carried out in accordance with 
the relevant regulations (e. g. with regard to cable cross-
sections, fuses, PE).

All work relating to transport, installation, commissioning and 
maintenance must only be carried out by qualified personnel. 
(IEC 60 364 and HD 384 and national work safety regulations).

All shrouds and doors must be kept closed during operation.
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Introduction

This manual contains all information pertaining to safe and proper 
operation of excom®products. It specifically addresses trained and 
qualified staff that have the appropriate technical knowledge.

Correct operation

Correct and safe operation of the devices relies on proper transport 
and storage, correct installation and setup as well as careful opera-
tion and maintenance.

Project engineering guidelines/Product installation

Attention

You should always read this section, because safety in dealing with 
electrical equipment should not be left to chance.

Warning

The devices described may only be used in applications specified in 
the context of this manual or in the associated individual technical 
device descriptions and in conjunction with approved external de-
vices and components.

Warning

The relevant safety and accident prevention regulations of the spe-
cific application must be observed without fail.
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0Meaning of the symbols used   

Warning

This sign is placed next to a warning indicating the presence of a 
hazard. This can relate to personal injury as well as to system dam-
age (hardware and software). 

The user should interpret this symbol as follows: exercise extreme 
caution.

Attention

This sign is placed next to a warning indicating a potential hazard. 

This can relate to personal injury as well as to system (hardware and 
software) and equipment damage.

Note

This sign is located next to general hints providing important infor-
mation on one or several work steps. 

These hints may facilitate work and possibly help to avoid additional 
work resulting from incorrect working procedures.
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Versions and optional uses of excom® stations

excom® is an intrinsically safe remote I/O system for use in poten-
tially explosion hazardous areas. The system's specific type of 
explosion protection allows operation and installation in zones 1 and 
2 (in accordance with EN 60079-10). The field circuits are approved 
for zone 0.

The module rack comes in two different sizes for taking up to 9 or 
18 modules. These also have different power supply voltages and 
terminals. The module racks are fitted with power supply units, gate-
ways, and I/O modules.

In order to configure the  excom® station for the application, “Digital 
modules” page 7-1, “Analogue modules” page 8-1 and “Function 
modules” page 9-1 are available that meet the requirements of field 
instrumentation in process automation. As the backplane provides 
the intrinsically safe supply of the I/O modules, these can be 
removed and fitted during operation without having to disconnect 
the power supply. This can also be carried out without interrupting 
any active data communication.

Note

A redundant power supply unit or redundant gateway can be fitted 
during operation!
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Versions and optional uses of excom® stations

1Figure of an excom® station

Figure 1:
excom® with the 
module rack 
MT18-R024
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Module rack versions for different station sizes, supply volt-
ages and terminals

excom® stations are mounted on module racks.

The excom® module racks consist of a backplane and the rack 
system which is mounted in front of it.

The backplane is designed for power and data transfer and incorpo-
rates the connection level for the field devices.

The possible size of the station is indicated by the initial characters 
of the product name:

MT18...:Module rack for taking 2 power supplies, 2 gateways 
and 16 I/O modules. Up to 128 binary inputs and outputs or 64 
analogue inputs and outputs, or any combination thereof can be 
configured. Redundant gateway and/or power supply units can 
be installed.

MT9...:Module rack for taking 1 power supply unit, 1 gateway 
and 8 I/O modules. Up to 64 binary inputs and outputs or 32 
analogue inputs and outputs, or any combination thereof can be 
configured.

The connection level design is indicated in the product name with R 
or C:

R: Connection is made via plug-in screw terminals

C: Connection is made via spring-loaded terminals

The last three digits of the product indicate the supply voltage:

024: Module rack for 24 VDC supply voltage

230: Module rack for 230/115 VAC supply voltage
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Versions and optional uses of excom® stations

1Five different types of module racks are currently available:

MT9-R024 

MT9-C024

MT18-R024 

MT18-C024

MT18-C230
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MT9-C024/MT9-R024

The following figure shows the module rack MT9-C024. The only 
difference between module rack MT9-R024 and the module rack 
illustrated is that the type of connection terminals used are designed 
as plug-in MINI COMBICON terminals (F).

A Slot for 24 VDC power supply module
B EEx e connection area including cover of the EEx e screw terminals for power supply 
C Link for possible earthing of the cable shield of the data line
D 9-pole SUB-D connector for PROFIBUS RS485-IS
E Rotary coding switches for setting the network address ( “PROFIBUS-DP address” page 

1-22 )
F Spring-loaded terminals for connecting the I/O level - the module rack MT9-R024 is provided 

with plug-in “MINI COMBICON” terminals
G Slot for a gateway
H Slots for up to 8 I/O modules + gateway

Figure: 2
Module rack
MT9-C024

A

B

C D E F

G
H
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Versions and optional uses of excom® stations

1MT18-C024 / MT18-R024

The following figure shows the module rack MT18-C024. The only 
difference between module rack MT18-R024 and the module rack 
illustrated is that the type of connection terminals used are designed 
as plug-in “MINI COMBICON” terminals (F).

A Two slots for 24 VDC supply modules 
B EEx e connection area including cover of the EEx e screw terminals for power supply
C Link for possible earthing of the cable shield of the data line
D Two 9-pole SUB-D connectors for PROFIBUS RS485-IS ( “Increase of fail-safe performance 

using redundant circuits” page 5-13 )
E Rotary coding switches for setting the network address ( “PROFIBUS-DP address” page 

1-22 )
F Spring-loaded terminals for connecting the I/O level - the module rack MT18-R024 is pro-

vided with plug-in “MINI COMBICON” terminals
G Slots for two gateways ( “Increase of fail-safe performance using redundant circuits” page 

5-13 )
H Slots for up to 16 I/O modules

Figure: 3
Module rack 
MT18-C024

A

B
C D E F

G H
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MT18-C230 

The following figure shows the module rack MT18-C230. 

A Slots for 115/230 VAC AC/DC converters
B Slots for 24 VDC supply modules
C EEx e connection area including cover of the EEx e screw terminals for power supply
D Integrated filter
E Link for possible earthing of the cable shield of the data line ( “Shielding concepts” page 5-8 )
F Two 9-pole SUB-D miniature connectors for PROFIBUS RS485-IS ( “Increase of fail-safe 

performance using redundant circuits” page 5-13 )
G Rotary coding switches for setting the network address ( “PROFIBUS-DP address” page 

1-22 )
H Partition for creating a 50 mm spacing between connection elements
I Spring-loaded terminals for connecting the I/O level
J Slots for two gateways ( “Increase of fail-safe performance using redundant circuits” page 

5-13 )
K Slots for up to 16 I/O modules

Figure: 4
Module rack 
MT18-C230

A B

C
D

E F G

H

I

J K
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Versions and optional uses of excom® stations

1Technical data for all module rack versions

Table 1:
Technical data 
of the module 
racks

Type MT18-
C230

MT18-
C(R)024

MT9-
C(R024)

Connections

Bus (9-pole miniature 
SUB-D connector)

2 2 1

AC/DC converters
(EEx e dual screw termi-
nals)

6 - -

Power supply
(EEx e dual screw 
terminal)

6 6 3

– Connection cross 
section

0.2...4 mm² rigid or 0.2...2.5 mm²  with 
wire ferrule

Field devices 4 x 4 screw terminals per module 

– Connection cross-
section 

0.25...1.5 mm² with wire ferrule 
(without plastic sleeve)

Mini-Combicon plug-in terminals

Slots

Power supply 4 2 1

Gateway 2 2 1

I/O module 16 16 8

Setting options

Bus address 3 decimally coded rotary switches 

I.S. Approval PTB 00 ATEX 2194 U

Marking II 2 (1) G    EEx e ib [ia] IIC 
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Power supply connec-
tion

EEx e IIC

AC/DC converter

– Uin  250VAC

– Iin  5 A

– Pin  130VA

Power supply for station

– Uin  32 V DC  40 V

– Iin  11 A  11 A

– Pin  100 W  100W

General data

Protection degree IP20

Operating temperature -20...+70 °C

Relative humidity 95% at 55 °C acc. to EN 60069-2

Vibration and shock 
testing

according to IEC 68-2-6 and IEC 68-
2-27

Dimensions
(without mounting 
bracket)

– Width (in mm) 544 440 227

– Height (in mm) 260 260 260

– Depth (in mm) 130 130 130

Table 1:
Technical data 
of the module 
racks

Type MT18-
C230

MT18-
C(R)024

MT9-
C(R024)
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The excom® components, their functions and technical data

The excom® system consists of power supply units, gateways, I/O 
modules and module racks to accommodate all components. 

All modules can be connected easily: gateways, power supply units 
and I/O modules are simply plugged into the rack. All internal 
connections are made in this way so that only the peripheral devices 
have to be connected.
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excom® station components at a glance

A  “Supply modules - Redundancy” page 1-13 
B  “External power supply” page 1-19 
C  “Address switch and addressing” page 1-22 
D  “PROFIBUS-DP connection” page 1-23 
E  “Connections to the field level” page 1-23 
F  “Gateways - Redundancy” page 1-25 
G  “I/O modules - Overview” page 1-25 
H  “Coding pins - exchanging modules during operation” page 1-27 
I  “LEDs and diagnostics” page 1-30 

Figure: 5
excom® module 
rack
MT18-C(R) 024

A

B
C D E

F
G HI

J

K
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The excom® components, their functions and technical data

1Supply modules - Redundancy

The power supply units provide a reliable power supply for the entire 
system.

The module rack used determines the power supply possible for the 
station:

A single power supply unit is sufficient for correct system operation.

Redundant power supply units increase availability!

Table: 2 MT9-C(R)024 MT18-C(R)024 MT18-C230

PSD24Ex with 
18...32 V DC power 
supply connection

PSD24Ex with 
18...32 V DC power 
supply connection

PPSA230Ex with 
230 V AC mains 
voltage connection
or
PPSA115Ex with 
115 V AC mains 
voltage connection
The PSD24Ex supply 
modules are installed 
downstream

Redundant 
modules cannot be 
fitted!

Redundant 
modules can be 
fitted!

Redundant 
modules can be 
fitted!

1 power supply slot 2 power supply slots 4 power supply slots
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PSD24Ex supply module

Power supply unit for 24 VDC supply
,

The power supply module PSD24Ex is designed to power all 
excom® components up to a fully assembled system.
The power supply unit is provided with combined type EEx m, EEx 
e and EEx i protection and is thus suitable for use in zone 1. 

The power supply is integrated in a fully encapsulated protective 
aluminium housing.

The supply voltage of the PSD24Ex is 18...32 VDC.

The external supply is connected via “EEx e” terminals on the 
module rack.

Figure 6:
PSD24Ex

Attention

The “EEx e” terminals must not be accessed under live conditions.

They are located under a protective cover. They may only be opened 
after the system power has been securely disconnected and thus 
turned off.
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The excom® components, their functions and technical data

1Technical data PSD24Ex

Table 3:
Technical data
PSD24Ex

Type PSD24Ex

Supply voltage

External 18...32 V DC 
(Ripple Wpp < 10 %)

Power output 60 W

I.S. Approval PTB 00 ATEX 2193

Marking II 2 G  EEx [ib] e IIC T4

– Um 60 V

LEDs

Operational readiness 1 x green

Power supply 1 x green

General data

Galvanic isolation Complete

Protection degree IP50

Operating temperature -20...+70 °C

Relative humidity 95% at 55 °C acc. to EN 60068-2

Vibration and shock 
testing

According to IEC 68-2-6 and IEC 68-
2-27

Mounting Flange, 4 x M4 screws

Dimensions
W x H x D [mm] 

45 x 155 x 106
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AC/DC converter PPSA230Ex / PPSA115Ex

For 115 /230 VAC power supply

AC/DC conversion of mains voltage to DC voltage
(24 VDC)

Use on the module rack MT18-C230 

Can only be used with a downstream power supply module 
PSD24Ex

The power supply modules PPSA230Ex and PPSA115Ex are used 
for the converted power supply of the excom® systems. 

Each PPSA230Ex or PPSA115Ex power supply module has a 
standard PSD24Ex power supply unit connected behind it.

The external supply is connected via EEx e terminals on the module 
rack.

Figure 7:
PPSA230Ex and 
PPSA115Ex
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The excom® components, their functions and technical data

1

The AC/DC converters feature combined protection, type EEx m 
and EEx e, and are thus suitable for use in zone 1. 

They are integrated in a fully encapsulated protective aluminium 
housing.

The supply voltage is 230 VAC and 115 VAC.

Technical data PPSA230Ex/PPSA115Ex

Attention

The EEx e terminals must not be accessed under live conditions.

They are located under a protective cover. They may only be opened 
after the system power has been securely disconnected and thus 
turned off. To open the cover, the modules must first of all be re-
moved from their slots.

Table 4:
Technical data
PPSA230Ex / 
PPSA115Ex

Type PPSA230Ex PPSA115Ex

Input voltage 
(maximum)

230 VAC 115 VAC

Input power 
(maximum)

75 VA 75 VA

Output voltage 
(maximum)

32 VDC 32 VDC

Power output
(maximum)

60 W 60 W

I.S. Approval PTB 04 ATEX 2047

Marking II 2 G  EEx e m IIC T4

– Um 250 V

General data

Protection degree IP50
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Operating temper-
ature

-20...+70 °C

Relative humidity 95% at 55 °C acc. to EN 60069-2

Vibration and 
shock testing

According to IEC 68-2-6 and IEC 68-2-27

Mounting Flange, 4 x M4 screws

Dimensions
W x H x D [mm] 

45 x 155 x 106
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The excom® components, their functions and technical data

1Power supply cover

The power supply cover BM-PS is suitable for covering unused 
power supply module slots.

External power supply

The module rack is equipped with EEx e terminals for connecting the 
power supply. These terminals are located under a cover with IP30 
protection. 

Attention

Unused slots for power supply units or AC/DC converters must al-
ways be provided with an IP20 cover!

Figure 8:
Power supply 
cover “BM-PS”
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The supplied power is sufficient for excom® stations with any 
combination of I/O modules. Apart from this, the only exception is 
when only DO40Ex modules are used. In this exceptional case, the 
redundant power supply unit may be used for supplying the missing 
power. 

In this case, check very closely whether you can manage without 
redundancy!

Refer to  “Safety requirements in explosion hazardous areas“ for 
application specific connection examples for the external power 
supply:

“24 VDC power supply - not redundant (MT9)” page 2-13

“24 VDC power supply - with redundant hardware (MT18)” page 
2-14

“24 VDC power supply - not redundant (MT18)” page 2-15

Figure 9:
Protective cover 
for the power
supply 

Warning

The cover of the EEx e terminals may not be opened while the sys-
tem is powered.

Note

Newer module rack versions prevent the cover from being opened 
before the power supply units and AC/DC converters have been re-
moved from their slots!
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1“115/230 VAC power supply - hardware redundancy” page 2-17

“115/230 VAC power supply - redundant” page 2-18

“115/230 VAC and 24 VDC power supply - redundant” page 
2-19
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Address switch and addressing

PROFIBUS-DP address

In a PROFIBUS structure, a station (in this case: excom® station) is 
identified by means of a network address.

Only the addresses 001 to 125 (125 stations) can be assigned. Bus 
addresses 000, 126 and 127 must not be used.

PROFIBUS-DP addresses are set via the three rotary coding 
switches on the module rack. The three switches represent the value 
of the three digits of the network address. The figure below shows 
an example of network address setting “005”.

Internal module address

The modules are addressed by slot. No settings are therefore 
required on the individual modules. A module in slot 0 thus automat-
ically has address 0, a module in slot 1 address 1 and so forth.

I/O addresses

Access to the I/O peripheral devices is determined by the system 
configuration. Access to the different channels depends on the 

Note

Slot 0 is reserved for the gateway

Figure: 10
Setting network 
address “005”

6 7
8

9012
3

4 5

6 7
8

9012
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0
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-Tens
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1higher-level system used. “Configuration of the excom® station” 
page 10-6

PROFIBUS-DP connection

Depending on the module rack used, one or two (for redundant 
configurations) 9-pole SUB-D connectors are provided for 
connecting the bus (“SUB-D connector assignment for RS485 / 
RS485-IS” page 5-28).

Either PROFIBUS-DP compliant copper cables or fibre optic cables 
with suitable external converters can be used as cables. “The 
coupler system OC11Ex/..” page 5-17 converts the RS485-IS 
signals to intrinsically safe fibre optic signals. These signals can be 
transferred over long distances with potential isolation and interfer-
ence immunity.

excom® can be connected to any system with a PROFIBUS-DP 
interface (master functionality). 

Connections to the field level

The module rack provides four 4-pole connectors with two different 
connection technologies for connecting the field devices:

Plug-in “MINI COMBICON” terminals

Spring-loaded terminal

(

Note

On account of the RS485-IS layer in place, the connection of a DP 
master to excom®, always requires the use of a DP Ex i segment 
coupler (such as: TURCK article: SC12Ex) or a fibre optic coupler 
(TURCK article:OC11Ex/...). (“Physical connection with SC12Ex or 
OC11Ex/...” page 5-3)
A suitable SUB-D connector must be used for the bus connections 
in the explosion hazardous area:
SC12Ex and OC11Ex/2G: D9T-RS485IS
GDP1,5Ex: D9T-Ex
OC11Ex/3G: D9T-RS485
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The wiring diagrams for each module type are provided in chapters 
“Digital modules” page 7-1, “Analogue modules” page 8-1 and 
“Function modules” page 9-1.
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1Gateways - Redundancy

The gateways control the internal data bus and function as a slaves 
on the higher-level fieldbus. The gateways control the entire data 
communication between the I/O modules and the process control 
system (PCS). To increase system availability and fail-safe perform-
ance, it is possible to use two gateways (redundancy) in conjunction 
with the module rack MT18. 

“Gateway GDP1,5” page 6-1

I/O modules - Overview

The I/O modules are the interface to the periphery. The inputs and 
outputs allow connection of field devices in protection type EEx ia 
IIC. 

The system can be expanded with a maximum of 16 I/O modules 
with an MT18 module rack and 8 I/O modules with an MT 9 module 
rack.

.

Figure 11:
excom® gateway

Note

The backplane provides the intrinsically safe supply of the I/O mod-
ules - an additional power supply is not needed. 
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The dummy modules “BM1”(ident no. 6884036) are available for 
unused slots. 

Overview - Digital modules

“DM80Ex - Digital input/output module, 8-channel” page 7-2

“DI40Ex4 - digital input module, 4-channel” page 7-13 

“DO40Ex - Digital output module, 4-channel” page 7-20

Overview - Analogue modules

“AI40Ex - Analogue input module, 4-channel” page 8-3

“AI41Ex - Analogue input module, 4-channel” page 8-15

“AO40Ex - Analogue output module, 4-channel” page 8-26

“AIH40Ex/AIH41Ex - Analogue input modules, 4-channels” page 
8-33

“AOH40Ex - Analogue output module, 4-channel” page 8-61

“TI40Ex - Temperature module, 4-channel” page 8-73

Figure 12:
excom®

I/O module

Attention

Unused slots for I/O modules must always be provided with an IP20 
cover!
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1Counter module

“DF20Ex - Digital frequency/counter module” page 9-2

HART® compatible field devices

Type AIH... and AOH... analogue modules are equipped with an inte-
grated HART® controller. This considerably simplifies the use of 
HART® compatible field devices, so that HART® variables, for 
example, can be transmitted cyclically to the PCS. It is also possible 
to parameterise HART® field devices on the fieldbus by means of 
acyclic communication.

Coding pins - exchanging modules during operation

All modules can be plugged into or removed from the rack during 
operation, even when mounted in zone 1 (hot swapping). Thus it is 
also possible to replace defective devices during operation. 

After a module is replaced, the system automatically checks 
whether the new module has been inserted into the correct slot. 
Newly fitted modules are configured and assigned parameters auto-
matically.

Mechanical coding:

The user can code the module rack in such a way that a module can 
only be replaced by a module of the same type. The coding is imple-
mented with hexagonal coding pins that are fitted in the corre-
sponding recesses on the module rack. Each slot is provided with 4 
recesses. Each module is factory coded by means of two fixed 
coding pins (two other coding pins can be fitted by the user).
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Figure: 13
Coding pin
positions on the 
module

Position of the coding pins

for customer
specific coding

pre-coded by
manufacturer

Coding 1

Coding 2

Coding 3

Coding 4

Coding 5

Coding 6
pre-coded by
manufacturer

for customer
specific coding
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1

Table: 5
Mechanical
coding of the
I/O modules

Module coding (on 
the right, factory 
coding)

Coding to be carried 
out by user on the 
module rack

GDP1,5 1

1

4

4

DM80Ex 1

3

4

6

DI40Ex 2

3

5

6

DO40Ex 2

2

5

5

AI40Ex 1

5

4

2

AI41Ex 2

4

5

1

AO40Ex 1

2

4

5

AIH40Ex 2

5

5

2

AIH41Ex 3

4

6

1

AOH40Ex 3

2

6

5

TI40Ex 1

4

4

1

DF20Ex 1

3

4

6
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LEDs and diagnostics

The modules are provided with LEDs for direct error analysis at the 
station. Each I/O module also provides LEDs for direct diagnostics 
and I/O status indication. All indications comply with NAMUR NE 44 
or DIN EN 60073, i.e.:

Green = operational readiness (power on)

Red = error

Yellow = switching status of the binary inputs/outputs

PROFIBUS-DP diagnostics

The gateway provides extended PROFIBUS-DP diagnostics func-
tions, so that the user has access to an extensive scope of diagnos-
tics data, which even includes channel specific error indications. 

Transmission rate/Cycle time 

The PROFIBUS-DP master determines the system's transmission 
rate. Baud rates of 9.6 up to 1,500 kBaud are admissible.

Figure 14:
LEDs on gateways 
and modules
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1The internal cycle time for processing binary signals is 5 ms and for 
analogue signals 20 ms. 

The cycle time of the higher-level bus and the process control 
system have to be added to the response time of the entire system.

Generally, the following formula applies:

TR = 2 × (TI + TB+ TPCS)

TR = response time

TI = internal cycle time of the Ex link

TB = cycle time of the higher-level bus

TPCS = cycle time of the process control system

Overview - Field housings

Housings for the excom® system come in two different sizes and 
three different versions. The following list provides an overview. A 
detailed description is provided in chapter “Housings for the 
excom® stations” page 3-1

Housings of size EG-VA6555 for one system of size MT18 or two 
systems of size MT9:

EG-VA6555/BLD-U

EG-VA6555/M16-K

EG-VA6555/M20-K

Housings of size EG-VA4055 for one system of size MT9:

EG-VA4055/BLD-U

EG-VA4055/M16-K

EG-VA4055/M20-K

Overview - Field housings with integrated module rack

These products consist of a stainless steel housing of protection 
type increased safety “e”, in which a size MT18 or MT9 module rack 
can be installed and fitted with different modules. One or two filters 
are also integrated. As the fieldbus housings with an integrated 
module rack already have system approval, the user does not have 
to apply for individual approval of the assembled components. All 
components have been tested and certified by separate approvals. 
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The system is assembled and mounted at the factory to ensure 
compliance with the required creepage and clearance distances.

Products with a general approval for the module rack MT18-C230 
are available on request.

The product designation is based on the “Ordering code for the 
systems approved as a whole” page 2-43.

The following products for size MT18 module racks are provided 
with spring-loaded terminals for the signal connection level:

EG-VA6555/BV680211

EG-VA6555/BV680212

EG-VA6555/BV680221

EG-VA6555/BV680222

The following products are provided with Mini-Combicon termi-
nals for the signal connection level:

EG-VA6555/BV680122

EG-VA6555/BV680121

EG-VA6555/BV680112

EG-VA6555/BV680111

The following products for size MT9 module racks are provided with 
spring-loaded terminals for the signal connection level:

EG-VA4055/BV681211

EG-VA4055/BV681212

The following products are provided with Mini-Combicon termi-
nals for the signal connection level:

EG-VA4055/BV681111

EG-VA4055/BV681112

A detailed description of the housings is provided in chapter “Hous-
ings for the excom® stations” page 3-1

A detailed description of the module racks:

“Module rack versions for different station sizes, supply voltages 
and terminals” page 1-4.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1964 of 3168



D300398 0506 -  excom® 1-33

The excom® components, their functions and technical data

1Accessories without a slot on the module rack

MODEX filter

The  MODEX filter (ident no.6884062) is recommended for improving 
the startup behaviour and increasing operational reliability. This filter 
must be fitted separately on a C rail. (“External power supply” page 
1-19)

Figure: 15

30

87

91 6

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1965 of 3168



System description excom®

D300398 0506 -  excom®1-34

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1966 of 3168



D300398 0506 -  excom® 2-1

2 Safety requirements in explosion hazardous areas

General safety instructions ............................................................... 3

Correct operation ........................................................................................3

Compliance with relevant standards ................................................. 5

Installation guidelines ....................................................................... 6

Connection to the PCS or PLC ...................................................................6
Connection of peripheral field devices........................................................7
Provisions for usage in zones 1 and 2.........................................................7
Mounting guidelines ....................................................................................7
Power supply...............................................................................................8
Cable connections.......................................................................................9
– Connecting the power supply to the PPSA230Ex and PPSA115Ex .....10
– Direct connection of the power supply to the PSD24Ex .......................10
– Connection of the power supply via a MODEX filter .............................12
– Connecting the PS-F24Ex .....................................................................12
Example wiring diagrams for the power supply ........................................13
– 24 VDC power supply - not redundant (MT9) ........................................13
– 24 VDC power supply - with redundant hardware (MT18) ....................14
– 24 VDC power supply - not redundant (MT18) ......................................15
– 24 VDC power supply - redundant (MT18) ............................................16
– 115/230 VAC power supply - hardware redundancy ............................17
– 115/230 VAC power supply - redundant ...............................................18
– 115/230 VAC and 24 VDC power supply - redundant ..........................19
Installing the excom® stations in a mounting cabinet ...............................21
Potential equalisation and shielding of the field circuits ...........................25
Fieldbus connection ..................................................................................26
– Notes on the system approval of the RS485-IS (Ex-i) layer ..................26
– Shielding concepts of the fieldbus system ............................................28
– General requirements for equipotential bonding ...................................33
– Connection of intrinsically safe field circuits .........................................34

Servicing and maintenance ............................................................. 35

Marking............................................................................................ 36

Field housings.................................................................................. 37

Ambient conditions ...................................................................................38
Assessment of temperature compliance...................................................39

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1967 of 3168



Safety requirements in explosion hazardous areas

D300398 0506 -  excom®2-2

Notes on explosion protection certificates...................................... 41

– Understanding “U” type approvals ........................................................41
– System approval of excom® field housings ...........................................42
– Ordering code for the systems approved as a whole ...........................43

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1968 of 3168



D300398 0506 -  excom® 2-3

2General safety instructions

excom® provides at the terminals marked in blue intrinsically safe 
circuits for explosion protection in potentially explosive gas and 
dust atmospheres in compliance with EN 50020. 

The intrinsically safe circuits have been certified by authorised 
bodies and approved for use in the respective countries.

.

Correct operation

The components of the excom® system are manufactured and 
tested according to IEC 61010-1 and are shipped in a technically 
safe and perfect condition.

excom® is suitable for installation in zones 1 and 2, as well as zones 
21 and 22, when mounted into an appropriate protective housing. 

The protection type printed on the excom® components and the 
particular conditions specified in the module descriptions of the 
manual must be observed.

Attention

The applicable national and international regulations and directives 
concerning the correct setup and operation of the device in explo-
sion hazardous areas must be observed and followed without fail. 
This is the responsibility of the system operator.

Note

Correct and safe operation of the excom® systems requires that it is 
transported, stored, installed and set up properly; operated in an er-
ror-free and undamaged condition; and handled and maintained 
with great care in accordance with the governing regulations.

Warning

Installations in zone 0 or 20 are not permitted!
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Warning

Structural modifications, alterations and repairs to the device are 
not permitted.

Attention

All foreign matter must be removed from the device and the protec-
tive cover prior to initial setup.
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2Compliance with relevant standards

This explosion protected equipment meets the requirements of EN 
50014, EN 50019, EN 50020 and EN 50028 and the EC directives 
“Equipment and protective systems intended for use in potentially 
explosive atmospheres” (94/9/EC) and “Electromagnetic compati-
bility” (89/336/EC).

Note

The EC conformity certificates are enclosed with the instruction leaf-
lets of the components. 
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Installation guidelines

excom®  is a remote I/O system suitable for installation in zones 1 
and 2, as well as zones 21 and 22. The intrinsically safe field circuits 
are approved for zone 0 and zone 20. 

Connection to the PCS or PLC

The connection to the PCS or PLC is implemented using the 
PROFIBUS-DP. 

Either copper cables with suitable external segment couplers or 
fibre optic cables (with a suitable external converter) can be used. 
“The coupler system OC11Ex/..” page 5-17 converts the RS485-IS 
signals to intrinsically safe fibre optic signals.
Two gateways can be installed for redundant system operation if 
required. This is only possible in conjunction with the module rack 
MT18.

The external power supply is connected via EEx e terminals 
(increased safety) located on the module rack and fed to the internal 
24 VDC power supply units.

24 VDC power supply units can also be exchanged in an energised 
state in zone 1 and zone 21. Two power supply units can be installed 
for redundant system operation if required.

When using the MT18 module rack, two power supply units or two 
AC/DC converters with two downstream power supply units can be 
used for redundant system operation. 

Note

The gateways can be exchanged under live conditions.

Attention

Please observe the usual safety regulations for terminal connec-
tions. 
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Installation guidelines

2Connection of peripheral field devices

The peripheral field components, i.e. sensors and actuators located 
in the explosion hazardous area, are connected via terminals on the 
module rack. 

The modules feature protection type “intrinsic safety” and provide 
safe galvanic isolation. The modules, sensors and actuators can 
therefore be exchanged during operation (hot-swapping).

Provisions for usage in zones 1 and 2

If the system is installed in zone 1 or zone 21, it must be mounted in 
a specially approved EEx e field housing with protection rating IP54 
or higher. An EEx e type housing is not mandatory in zone 2 and only 
a housing with IP54 protection is required. The customer is respon-
sible for enclosing the system in an appropriate housing, as speci-
fied in this manual and in compliance with EN 50014. In both cases 
the effects of temperature rise within the housing must be taken into 
account.

Alternatively, it is possible to order a factory-assembled system in a 
series EG-VA... protective field housing to ensure that the required 
precautionary measures are fulfilled (“Housings for the excom® 
stations” page 3-1).

All modules, the gateway to the higher-level fieldbus and the power 
supply are covered by separate approvals. They may only be used 
in conjunction with the module racks. 

Mounting guidelines

The power supply units, the bus coupler and the I/O modules are 
plugged into the designated slots in the module rack. They must 
clearly snap into the retaining clamps. 

The power supplies are screw mounted. 

Note

Power supply units, bus couplers and the I/O modules may be ex-
changed during operation, even in zone 1 or zone 21.
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Prior to initial setup or after any modification of the interconnection 
assembly it must be ensured that the relevant regulations, directives 
and general requirements have been observed, that operation is 
error-free and that all safety regulations are fulfilled. 

Mounting and connection of the device should only be carried out 
by qualified and trained staff familiar with the relevant national and 
international regulations of explosion protection.

The electrical equipment can be installed as a category II 2 D device 
in zone 21 and zone 22. However the requirements of EN 50281-1-
2, in relation to dust deposits and temperature must be observed by 
the system installer.

Power supply

The external power supply may only be connected to the designated 
terminals located under a special cover with IP30 protection.

Warning

230/115 VAC power supply units can only be exchanged after the 
power supply is disconnected. A waiting time of at least 5 minutes 
must be observed for this.

Warning

Please also note that once intrinsically safe components have been 
connected to non-intrinsically safe circuits, these must no longer 
be used later as intrinsically safe equipment.

Warning

Defective components or components suspected of being defective 
must not be used. These kinds of components must be marked ac-
cordingly and Ex markings removed.
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Installation guidelines

2

The power cable may thus only be disconnected in zone 1 21 loca-
tions after power has been disconnected or if a special permission 
has been obtained for this purpose. 

If the system is mounted in zone 2 or in the safe area, this restriction 
does not apply. 

The terminal cover must be securely fastened after the connection 
work has been completed.

Cable connections

All cables must be routed via the EEx e cable and line entry fittings 
and stripped to length. Only fixed cables must be routed through the 
cable gland. The cables must be connected according to the 
terminal markings. Intrinsically safe circuits must be separated from 
non-safe circuits. They must be marked and wired to the terminals 
according to the wiring diagrams of the I/O modules.
 Unused cable entries must be replaced by approved EEx e sealing 
plugs. The strain relief devices of the EEx e bushings must be 
closed. 

Warning

The terminal cover may only be opened in a de-energised condition.

Warning

The system may only be operated when the terminal cover is prop-
erly closed!

Attention

Prior to initial operation the wiring and functionality of the excom® 
system must be tested; this particularly applies to the wiring and 
marking of the intrinsically safe circuits. According to EN 60079-14, 
the installer is required to certify the “intrinsic safety” of these cir-
cuits.
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Connecting the power supply to the PPSA230Ex and 
PPSA115Ex

All power supply components of the excom® system must be 
installed in compliance with the requirements of explosion protec-
tion type “e” (increased safety according to EN 50019).

Rigid cables 4 mm², flexible cables 2.5 mm².

The auxiliary power supply should be short-circuit protected by 
means of a fuse with 10 A max.

The requirements of EN 60079-14 (VDE 0165 part 1), in particular 
chapter 11 (additional requirements of explosion protection type “e” 
– increased safety) must be observed.

The terminals are located under an IP30 cover.

The space between the AC power supply and the housing wall is 
specified with a clearance of min. 5 mm and a creepage distance of 
min. 8 mm. The mounting space for cable connection must have a 
side clearance of 20 mm.

The PS-F24Ex power supply filter must be used with an AC power 
supply. The connection should be carried out as described in 
“Example wiring diagrams for the power supply” page 2-13.

Direct connection of the power supply to the PSD24Ex

All power supply components of the excom® system must be 
installed in compliance with the requirements of explosion protec-
tion type “e” (increased safety according to EN 50019).

Attention

The cover must only be opened in a de-energised state after a wait-
ing period of 5 minutes.
The system must only be operated with the cover closed. 

Attention

Prior to applying the auxiliary power supply, the user must test and 
ensure conformance of the auxiliary supply voltage to the admissi-
ble voltage of the internal power supply modules. 
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2The power supply should only be connected directly to the 
PSD24Ex if the slot for the associated PPSA230Ex PPSA115Ex AC 
AC/DC converter is empty.

The power supply is directly connected to the terminals 1, 2 (+) and 
3, 4 (-). Terminals 5, 6 (PE) can be used if required to connect an 
protective conductor (routed together) or a low-noise protective 
earth conductor. The protective conductor is terminated at this point 
and is not used further internally. Terminals 1...6 are assigned to the 
first power supply unit; terminals 7, 8 (+) and 9, 10 (-)  and terminals 
11, 12 (PE) are allocated to the second (redundant) power supply 
unit.

The admissible max. cable cross-section is defined as follows:

Rigid cables 4 mm², flexible cables 2.5 mm².

The auxiliary power supply should be short-circuit protected by 
means of a fuse with 10 A max.

The requirements of EN 60079-14 (VDE 0165 part 1), in particular 
chapter 11 (additional requirements of explosion protection type “e” 
– increased safety) must be observed.

The terminals are located under an IP30 cover.

The space between the 24VDC power supply and the housing wall 
is specified with a clearance of min. 5 mm and a creepage distance 
of min. 8 mm. The mounting space for cable connection must have 
a side clearance of 20 mm.

Attention

This terminal cover may only be opened in a de-energised condition 
after a waiting time of at least 30 seconds.
The system must only be operated with the cover closed. 

Attention

Prior to applying the auxiliary power supply, the user must test and 
ensure conformance of the auxiliary supply voltage to the admissi-
ble voltage of the internal power supply modules. 
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Connection of the power supply via a MODEX filter

When using a MODEX filter, the power supply is connected directly 
to the MODEX filter. When using a TURCK filter, the power supply is 
connected directly as described in “Direct connection of the power 
supply to the PSD24Ex” page 2-10. The requirements of chapter 
“Example wiring diagrams for the power supply” page 2-13 must be 
observed.

Connecting the PS-F24Ex

When using a TURCK filter, the power supply is connected directly 
as described in “Connecting the power supply to the PPSA230Ex 
and PPSA115Ex” page 2-10 and “Direct connection of the power 
supply to the PSD24Ex” page 2-10. The requirements of chapter 
“Example wiring diagrams for the power supply” page 2-13 must be 
observed.

The red cable (+) of the PS-F24Ex must only be connected to termi-
nals 1,2 or 7,8, and the black cable (-) only to terminals 3,4 or 9,10.
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2Example wiring diagrams for the power supply 

24 VDC power supply - not redundant (MT9)

The following example illustrates a circuit with a separate capacitor 
(Modex filter) for improving the startup behaviour and increasing 
operational reliability. The power supply is not redundant. The two 
segment couplers are also powered here (“The coupler system 
OC11Ex/..” page 5-17). The following components are required:

“MT9-C024/MT9-R024” page 1-6

1 x “PSD24Ex supply module” page 1-14

1 x “MODEX filter” page 1-33

Figure: 16
Connection on the 
module rack MT9-
C(R)024.
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24 VDC power supply - with redundant hardware (MT18)

The following example illustrates a circuit with a separate capacitor 
(MODEX filter) for improving the startup behaviour and increasing 
operational reliability. The power supply is redundant. The two 
segment couplers are also powered here (“The coupler system 
OC11Ex/..” page 5-17). The following components are required:

“MT18-C024 / MT18-R024” page 1-7

2 x “PSD24Ex supply module” page 1-14

1 x “MODEX filter” page 1-33

Figure: 17
Connection on the 
module rack 
MT18-C(R)024. 
Hardware redun-
dancy with one 
power source.
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224 VDC power supply - not redundant (MT18)

The following example illustrates a circuit with a separate capacitor 
(MODEX filter) for improving the startup behaviour and increasing 
operational reliability. The power supply is not redundant. The 
following components are required:

“MT18-C024 / MT18-R024” page 1-7

1 x “PSD24Ex supply module” page 1-14

1 x “MODEX filter” page 1-33

Figure 18:
Wiring diagram 
MT18 with
MODEX filter
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24 VDC power supply - redundant (MT18)

The following example illustrates a circuit with two separate capac-
itors (MODEX filters) for improving the startup behaviour and 
increasing operational reliability. The power supply is redundant. 
The following components are required:

“MT18-C024 / MT18-R024” page 1-7

2 x “PSD24Ex supply module” page 1-14

2 x “MODEX filter” page 1-33

Figure: 19
Connection on the 
module rack 
MT18-C(R)024. 
Redundancy with 
two power sourc-
es.
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2115/230 VAC power supply - hardware redundancy

The following example illustrates a circuit on the MT18-C230 rack 
with two power supply filters (PS-F24Ex/). The filters are factory 
fitted on the MT18-C230 rack. Redundant power supply modules 
are provided and connected to the AC/DC converters. The two 
segment couplers are also powered here (“The coupler system 
OC11Ex/..” page 5-17). The following components are required:

“MT18-C230” page 1-8

2 x “AC/DC converter PPSA230Ex / PPSA115Ex” page 1-16

2 x “PSD24Ex supply module” page 1-14

Figure: 20
Connection on the 
module rack 
MT18-C230 .
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115/230 VAC power supply - redundant

The following example illustrates a circuit on the MT18-C230 rack 
with two power supply filters (PS-F24Ex/). The filters are factory 
fitted on the MT18-C230 rack. The two AC/DC converters are 
connected to two separate voltage sources for redundant operation. 
The two segment couplers are also powered (“The coupler system 
OC11Ex/..” page 5-17). The following components are required:

“MT18-C230” page 1-8

2 x “AC/DC converter PPSA230Ex / PPSA115Ex” page 1-16

2 x “PSD24Ex supply module” page 1-14

Figure: 21
Connection on the 
module rack 
MT18-C230 .
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2115/230 VAC and 24 VDC power supply - redundant

The following example illustrates a circuit on the MT18-C230 rack 
with two power supply filters (PS-F24Ex/). The filters are factory 
fitted on the MT18-C230 rack. A 230 VAC voltage source is 
connected to the AC/DC converter and a 24 VDC power supply 
directly to a PSD24EX power supply unit. Two segment couplers are 
also powered here (“The coupler system OC11Ex/..” page 5-17). 
The following components are required:

“MT18-C230” page 1-8

1 x “AC/DC converter PPSA230Ex / PPSA115Ex” page 1-16

2 x “PSD24Ex supply module” page 1-14

Figure: 22
Connection on the 
module rack 
MT18-C230 .
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The auxiliary power supply should be short-circuit protected by 
means of a fuse with 10 A max. The requirements of EN 60079-14 
(VDE 0165 part 1), in particular chapter 11 (additional requirements 
of explosion protection type “e” – increased safety) must be 
observed.
 The terminals are located under an IP30 cover.

The space between the 24VDC power supply and the housing wall 
is specified with a clearance of min. 5 mm and a creepage distance 
of min. 8 mm. 

The mounting space for cable connection must have a side clear-
ance of 20 mm.

Attention

When implementing the power supply connection examples shown, 
observe the requirements stated in:
“Connecting the power supply to the PPSA230Ex and PPSA115Ex” 
page 2-10
“Direct connection of the power supply to the PSD24Ex” page 2-10

Attention

This terminal cover may only be opened in a de-energised condition 
after a waiting time of at least 30 seconds. 

The system must only be operated with the cover closed. 

Attention

Prior to applying the auxiliary power supply, the user must test and 
ensure conformance of the auxiliary supply voltage to the admissi-
ble voltage of the internal power supply modules. 
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Installation guidelines

2Installing the excom® stations in a mounting cabinet

The following four drawings show the minimum clearances when 
installing the excom® stations in a mounting cabinet.

Figure 23: MT18-C230 with FO via the coupler OC11Ex/2G
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Figure 24:
MT18 with 1 
MODEX filter
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Installation guidelines

2Figure 25:
MT18 with two
MODEX filters
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Figure 26:
MT9 with one 
MODEX filter

S
ep

ar
at

io
n

ar
ea

E
ex

e
-

E
E

xi

S
hi

el
di

ng
ra

il

1
3

4
2

th
re

ad
m

ea
su

re
>

70
m

m

15
,0

0

1
2

3
4

5
6

30
,0

0

C
-r

ai
l

80,0050,00235,00

28
,0

0

60
,0

0

90,00 90,00

P
E

4m
m

²
D

oo
r

M
ou

nt
in

g
se

t M
T

5-
M

T
18

M
T

9
O

r
m

od
ex

fil
te

r
pl

at
e

C
-r

ai
l

E
E

xe
-p

ow
er

su
pp

ly
P

ro
fib

us
-

D
P

-I
S

m
in

d.
1,

5m
m

²
E

E
xi

-
in

tr
in

si
ca

lly
sa

fe
m

ax
.2

,5
m

m
²

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 1990 of 3168



D300398 0506 -  excom® 2-25
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2Potential equalisation and shielding of the field circuits

excom® fulfills the EMC requirements for industrial applications. 

Compliance with the applicable regulations is clearly documented 
by the CE mark and the EC declaration of conformity.excom® addi-
tionally fulfils the NAMUR recommendation NE21.

Potential equalisation must be provided along all system parts in 
accordance with EN 60079-14. The excom® module rack and the 
stainless steel field housing are directly connected electrically at the 
factory via an equipotential bonding conductor and are part of the 
equipotential bonding system. 

The excom®module rack must always be connected to the equipo-
tential bonding system with a conductor cross-section of min. 4 
mm².

If shielded field circuit cables are used, it is possible to establish a 
single shield connection to the shielding bar integrated in the 
excom® module rack. 

This must be integrated in the equipotential bonding system via a 
bonding conductor with a cross-section of min. 4 mm².

Earthing of the field device shield depends on the specific require-
ments of the respective field device. 

If a shield connection at both ends is required, the equipotential 
bonding system already in place must be taken into account.

In such cases, a capacitive shield connection can contribute to 
increased electromagnetic compatibility.

Attention

For earthing and shielding in zones 0, 1, 2, 21 and 22 the relevant 
installation regulations in accordance with EN 60079-14 must be 
observed!

Warning

On no account must a direct shield connection at both ends be im-
plemented in explosion hazardous areas without appropriate poten-
tial equalisation.
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Fieldbus connection

Notes on the system approval of the RS485-IS (Ex-i) layer

The gateway GDP1.5 establishes the connection to the external 
fieldbus system via the connectors GW1 and GW2.

In this context, it is relatively difficult to apply the classical approach 
to verifying and certifying intrinsic safety.

Each bus station can either be an input or an output.

For this reason, an “intrinsically safe RS485 fieldbus system” has 
been defined for approval.

Within the framework of this definition, the values specified in point 
15 IV of the gateway approval PTB 00 ATEX 2162 apply to all bus 
stations:

Max. value per terminal pair Ui = 4.2 V

Accumulated value of all terminal pairs Ii = 2.66 A

All bus stations are wired in parallel to the bus. Voltage accumula-
tion of the individual output voltages U0 of the bus stations is thus 
excluded. At no time should the output voltage (U0) of a bus station 
be greater than the permissible input value (Ui) of a bus station.

The maximum current of the bus system is permanently defined at 
the value Ii = 2.66 A However, each bus station can only provide the 
maximum certified current specified by the value I0. The sum of the 
I0 values of the bus stations in place must therefore be less than Ii 
2.66 A. 
This also determines the theoretical number of bus stations within 
the bus system.

Note

To obtain gateway functionality a segment coupler is always re-
quired irrespective of the system used.

Attention

If excom® is used as an intrinsically safe system in the explosion 
hazardous area, the segment coupler used must be approved and 
the operator is responsible for the “verification and certification of 
intrinsic safety”. 
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Installation guidelines

2

EN 50039 specifies cable types A and B, featuring the following 
specific inductances and capacitances: 

L/R ratio:  15 μH/W

Capacitance:  250 nF/km

When using flexible cables, the litz wire cross-section must be at 
least 0.2 mm. The cable ends must be protected against splicing by 
means of ferrules.

Based on the “intrinsically safe RS485 fieldbus system”, each bus 
station is individually approved within the scope of the system 
approval.

Figure 27:
U/I considerations 
when intercon-
necting intrinsical-
ly safe bus nodes
 At no time should 
the output voltage 
(U0) of a bus sta-
tion be greater 
than the permissi-
ble input value
(Ui 4.2 V) of a bus 
station!
The sum of the
I0 values of the 
bus stations in 
place must there-
fore be less than
Ii (2.66 A).

Warning

Cables other than those specified must not be used! 
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 In this context, there is no reference to an individual approval of a 
separate system. 

Each bus station approvals merely refers to the “RS485 fieldbus 
system” with the marking SYST EEx ib IIC/IIB. In order to verify 
intrinsic safety it is only necessary to ensure that all bus stations use 
the same bus system with the defined cables, that the total current 
does not exceed the certified value of Ii = 2.66 A, and that the spec-
ified voltages of U0  Ui  are observed.

Shielding concepts of the fieldbus system

The RS485-IS (Ex-i) fieldbus cables must be protected against inter-
ference by means of a suitable shielding concept that is adapted to 
the overall system. The following requirements must be fulfilled in all 
cases:

Warning

There should be no equalising currents across the shield cable!
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Installation guidelines

24 shielding concepts are available:

1. The connections are hard earthed with the earthing potential 
at both ends.

To prevent equalising currents over the cable shield, a separate 
equipotential bond conductor is required. This must be a cable with 
a minimum conductor cross-section of 6 mm² routed in parallel to 
the fieldbus cable. The  equipotential bonding conductor must be 
routed both between the supplying device and the first bus station, 
as well as between all other bus stations. In order to minimise the 
active shield area, the equipotential bonding conductor must be 
installed as close to the shielded cable as possible. The shield must 
also be connected to the PROFIBUS connector body.

If you wish to save the equipotential bonding cable, check whether 
shielding concept 2 (Seite 2-30) will meet your requirements!

Observe the  “General requirements for equipotential bonding” page 
2-33.

Figure 28:
“Hard” earthing at 
both ends

excom

RS485-IS(a)

Shield

6mm equipotential bonding cable
(hard earthed)

excom

Data line
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2.The connection at the supplying device is “hard earthed”, the 
terminals of all bus stations in the segment have a capacitive 
earth.

An equipotential bonding conductor parallel to the fieldbus is not 
necessary.

The shield must also be connected to the PROFIBUS connector 
body.

This shielding concept meets most requirements to a high degree.

Observe the “General requirements for equipotential bonding” page 
2-33.

Figure 29:
“Hard” earthing 
on the supplying 
device - capaci-
tive earthing of all 
bus stations

excom

RS485-IS(a)

Shield

excom

Data line
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Installation guidelines

23. The connection at the supplying device has a capacitive earth, 
the connections of all bus stations in the segment have a “hard” 
earth.

An equipotential bonding conductor parallel to the fieldbus between 
the supplying device and the first bus station is not necessary.

All other bus stations must be provided with an interconnected equi-
potential bonding conductor that is routed parallel to the fieldbus to 
prevent equalising currents from occurring on the shield cable.

This shielding concept only meets a few requirements and must be 
checked very closely!

Observe the “General requirements for equipotential bonding” page 
2-33.

Figure 30:
Capacitive earth-
ing on the supply-
ing device -“hard” 
earthing of all bus 
stations

RS485-IS(a)

Shield

excom excom

Data line
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4. The connection at the supplying device has a capacitive earth, 
the connections of all bus stations in the segment likewise have 
a capacitive earth.

An equipotential bonding conductor parallel to the fieldbus between 
the supplying device and the first bus station is not necessary. An 
equipotential bonding conductor is also not required between the 
bus stations. 

The earthing capacity of capacitive earthing at both ends is very low. 
High frequency interference signals are well earthed. 

Check whether these features are suitable for your application and 
compare it with shield concept 2 (Seite 2-30)! 

Observe the “General requirements for equipotential bonding” page 
2-33.

Figure 31:
Capacitive earth-
ing on the supply-
ing device -
capacitive earth-
ing of all bus sta-
tions

excom

RS485-IS(a)

Shield

excom

Data line
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Installation guidelines

2General requirements for equipotential bonding

The excom® system (module rack) and the field housing are 
permanently connected electrically. The field housing is part of 
the equipotential bonding system. The field housings must be 
connected to the equipotential bonding system via a bonding 
conductor with a cross-section of at least 6 mm² . If non-
conductive field housings are used, the excom ® module rack 
must be connected directly to the equipotential bonding system.

If the cable shield is connected directly to the integrated 
shielding bar of the excom® module rack, the shielding bar 
must be connected with the equipotential bonding system 
(cross-section min. 4 mm²).

Insulated shielding busbars are used for routing the shield and 
the equipotential bonding conductor separately. The insulated 
shielding busbars may not be connected with the field housing 
and thus with the equipotential bonding system.

The shield for the fieldbus cables is connected at one end to 
the existing shielding busbars (if shielded field cables are used).

The shield for the fieldbus cable is connected in the control 
room to a central point which also serves as the connection for 
the equipotential bonding system (separate routing of shield and 
equipotential bonding from this point on).

Power supply and fieldbus cables must be routed separately; 
alternatively it is possible to install shielded power cables 
observing a minimum distance of 30 cm from the field bus cable.

Equipotential bonding must be provided between the control 
room and the field installation.

.

Figure 32:
Separate equipo-
tential bonding
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Connection of intrinsically safe field circuits

The field circuit connections located on the module racks MT18... 
and MT9 of the excom® system must be installed in compliance with 
the regulations of intrinsic protection, type “i”. The regulations of the 
EN 60079-14 (VDE 0165 part 1), in particular chapter 12 (additional 
requirements of explosion protection type “i” – intrinsic safety) must 
be observed.

The installer is required to certify the intrinsic safety of the field 
circuits in accordance with EN 60079-14. The connection must be 
carried out according to the relevant wiring diagram for the modules 
(“Digital modules” page 7-1, “Analogue modules” page 8-1, “Func-
tion modules” page 9-1).

Figure 33:
Without separate 
equipotential 
bonding
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2Servicing and maintenance

If all mounting instructions are observed and if the system is oper-
ated correctly within the specified ambient conditions, regular main-
tenance is not necessary.

The electrical equipment must be disconnected from the power 
supply prior to exchanging or dismantling non-pluggable compo-
nents. The use parts other than genuine TURCK components is not 
permitted!

Inspection by an expert is unnecessary if the manufacturer performs 
a maintenance test on the equipment and certifies successful 
testing by attaching the inspection mark prior to resuming opera-
tion.

Attention

The operator of electrical systems in explosion hazardous areas is 
required to have these inspected regularly by a qualified electrician 
who shall verify that the equipment is free of defects, such as cracks 
in the housing, damage or discolouration of modules as a result of 
excessive temperatures and damage, defective seals and the se-
cure fit of terminals and sealing plugs.

Attention

If maintenance is performed on part of the excom® system on which 
explosion protection depends, operation must not be resumed until 
the electrical equipment has been inspected by an expert for com-
pliance with explosion protection regulations, issued applicable cer-
tification of this or until the control mark of this expert has been 
attached to the apparatus. 

Note

The approval expires if the device is repaired, modified or opened 
by a person other than the manufacturer or an expert, unless the de-
vice-specific instruction manual explicitly permits such interven-
tions. 
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Marking 

All excom® components are marked as follows:

Approval number of the EC type examination certificate

Important safety relevant connection values

CE mark

Manufacturer marking
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2Field housings

If the system is installed in zone 1, it must be mounted in a specially 
approved EEx e field housing with protection rating IP54 or higher.

It is the customer's responsibility to enclose the system as stated in 
the manual in an appropriate housing meeting the requirements of 
EN 50014. 

Alternatively, it is possible to order a factory-assembled system in 
an appropriate field housing to ensure that protection type IP54 is 
fulfilled. 

The module rack MT9 is integrated into the field housing, type EG-
VA4055/... whereas the module rack MT18 is enclosed in the field 
housing EG-VA6555/... .

The field housings EG-VA4055/... and EG-VA6555/... come with 
differently punched flange plates. 

The holes are suitable for cable glands supplied by Hummel and 
venting pipes from TBK.
 The following components are used:

Note

In zone 2, an EEx e type housing is not mandatory so that it is suffi-
cient to integrate the system into an IP54 field housing meeting the 
requirements of EN 60079-15.

Table 6:
Approved cable 
entry fittings 

Type Approval

Cable entry fitting HSK-K-Ex 
(Hummel)

DMT 02 ATEX E047 X

Sealing plugs HSK-V-Ex 
(Hummel)

BVS 03 ATEX E 298 X

Venting pipes DBEL0112 
(TPK Kapfer)

PTB 00 ATEX 3109 X
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Ambient conditions

The admissible ambient temperature ratings of the excom® modules 
and components can be taken from the individual device conformity 
certificates. It must be ensured that the admissible ambient temper-
ature rating of the modules and components used is not exceeded 
by the ambient temperature in the field housing occurring under 
normal operating conditions. In this respect, the power loss within 
the field housing must be taken into account.   

Alternatively:

Type Approval

Cable entry fitting ECDEP - EExi II 
(RST)

LCIE 97 ATEX 6007 X

Cable entry fitting ECDEP - EEx e II
(RST)

LCIE 97 ATEX 6007 X

Sealing plugs ECDEP (RST) LCIE 98 ATEX 0001 U

Screwed sealing 
plugs

EEx e II (RST) LCIE 98 ATEX 0001 U

Cable entry fitting U59 (Pflitsch) PTB 02 ATEX 1115 X
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Field housings

2Assessment of temperature compliance 

Temperature curve of the housing EG-VA6555/... with the module 
rack MT18

Attention

Remember that increasing the number of modules in an excom® 

system increases the total output and thus decreases the permissi-
ble ambient temperature.
If necessary, carry out measures to reduce the ambient tempera-
ture. Avoid direct sunlight! In the event of exposure to direct sun-
light, the ambient temperature must be reduced.

Figure 34:
Temperature 
curve
EG-VA6555/...

30

35

40

45

50

55

60

15 20 25 30 35 40 45 50 55 60

T
[°C

] p
erm

issab
le am

b
ient tem

p
erature

U

P [W] power (number of modules)V

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2005 of 3168



Safety requirements in explosion hazardous areas

D300398 0506 -  excom®2-40

Temperature curve of the housing EG-VA4055/... with the module 
rack MT9:

Figure 35:
Temperature 
curve
EG-VA4055/...

Note

The power loss indicated in the curve is the sum of the individual 
module ratings (internal power input).
 The additional power loss of the supply unit/units has been taken 
into account. External heat sources such as sunlight have not been 
considered.
 If other components are installed in the housings in addition to the 
excom® system, their thermal power loss values must also be calcu-
lated and certified by means of an individual acceptance test.
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2Notes on explosion protection certificates

This section is primarily addressed to those responsible for explo-
sion protection and contains information for a better understanding 
of the different sorts of EC type examination certificates and admis-
sible combinations.

Understanding “U” type approvals

Each module, module rack and the housing of the excom® system 
have separate EC type examination approvals certifying compliance 
with explosion protection. This does not involve any disadvantages 
for the plant operator because the authorised testing bodies have 
taken this into account and ensured that approvals are carefully 
coordinated within the system.

The module rack is provided with a different type of approval than 
the modules. It is designated by the letter “U” in the approval, which 
is given for “incomplete” items of electrical equipment. This defini-
tion in accordance with EN 50014:1997 (paragraph 3.23 and 3.25) 
covers “Ex components” as opposed to the term “equipment”. 

These incomplete items of electrical equipment may not be used in 
explosion hazardous areas on their own and require a separate 
approval when integrated in electrical equipment.

The first paragraph in section 15 of the module rack approval PTB 
00 ATEX 2194 U stipulates exclusive application of the module rack 
in combination with the excom® system. In turn, section 15 of the 
individual module approvals describes each module as a compo-
nent of the excom® system and explicitly states approval of the 
module rack. 

An additional approval or document is thus not needed due to this 
integral approach. This therefore ensures the approval of the collec-
tive operation of all individually approved components of the 
excom® system.

It is not necessary to “verify and certify intrinsic safety” for the 
internal connection of the individual modules via the module rack. 
With section 15 of the individual certificates, the entire assembly is 
approved by the authorised bodies. The power supply concept is 
separately assessed by approval PTB 00 ATEX 2193 covering the 
power supply module PSD24EX and by approval PTB 00 ATEX 2194 
U covering the internal CAN bus. All components of the excom® 
system may therefore be operated without an additional approval by 
the user.
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System approval of excom® field housings

In order to save the user the trouble of having to apply for individual 
approval of the assembled components, TURCK has obtained a 
system approval covering the stainless steel field housings with 
integrated module rack.

With this approval, the components (housing, module rack and line 
filter) are combined under a “U” type approval.

The I/O fieldbus system consists of a stainless steel housing with 
protection type EEx e and an integrated module rack. This rack is 
designed to incorporate various modules.

It is also possible to integrate a line filter and various other prewired 
terminals within the scope of this approval.
 All components of the excom® system have been tested and certi-
fied by separate approvals. The system is factory-assembled and 
mounted at TURCK to ensure compliance with the required creep-
ages and clearances.

In order not to exceed the maximum temperature specification of 
temperature class T4, the maximum permissible ambient tempera-
ture is reduced according to the power of the modules installed (see 
also the temperature curves, “Assessment of temperature compli-
ance” page 2-39).

Table 7:
Max. admissible 
ambient tempera-
ture

Basic 
housing

Pin 

(power of the 
installed modules)

Max. admissible 
ambient temperature

EG-VA6555 < 59 W -20 ... +40 °C

< 50 W -20 ... +45 °C

< 40 W -20 ... +50 °C

< 30 W -20 ... +53 °C

EG-VA4055 < 30 W -20 ... +48 °C

< 20 W -20 ... +53 °C
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Notes on explosion protection certificates

2Ordering code for the systems approved as a whole

An approved complete system can be ordered using the following 
ordering code:

Figure 36:
Ordering code

EG-VA xxxx /BV 68 x x x x Meaning
1 M16-K

2 M20-K

5 customer-specific version

1

2

0 1 MT18-R024 (für 24-VDC-Netzteil; steckbare Klemmen)

0 2 MT18-C024 (für 24-VDC-Netzteil; Federzugklemmen)

0 5 MT18-C230 (für 230/115-VAC  Vorversorgungsmodul

1 1 MT9-R024 (für 24-VDC-Netzteil; steckbare Klemmen)

1 2 MT9-C024 (für 24-VDC-Netzteil; Federzugklemmen)

4055

6555

;
Federzugklemmen)

0

3 Einbau von Filter PS-F24Ex/1
4 Einbau von Filter PS-F24Ex/2

field housing ( 400 mm x 550 mm x 210 mm)

field housing ( 650 mm x 550 mm x 210 mm)

No installation of MODEX filter

installation of 2 MODEX filter
installation of PS-F24Ex/1 filter
installation of PS-F24Ex/2 filter

MT18-R024 (for 24-VDC-power supply; pluggable terminals)

MT18-C024 (for 24-VDC-power supply; cage clamp terminals)

MT18-C230 (for 230/115-VAC-AC/DC converter; cage clamp terminals)

MT9-R024 (for 24-VDC-power supply; pluggable terminals)

MT9-C024 (for 24-VDC-power supply; cage clamp terminals)
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3 Housings for the excom® stations
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EG-VA6555/... (650 x 550 x 210 mm)..........................................................5
– Dimension drawings EG-VA/6555... ........................................................6
EG-VA4055/... (400 x 550 x 210 mm)..........................................................8
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Stainless steel field housings - EEx e

General information

The explosion protected stainless steel housings are approved for 
installation in explosion hazardous areas (zone 1). They are also suit-
able for use in hostile and corrosive environments.

Observe the requirements stated in  “Assessment of temperature 
compliance” page 2-39 !

Ventilation

Condensation water can accumulate, especially in housings 
mounted outdoors, due to the temperature differences present 
(inside/outside the housing). This may impair functionality (corro-
sion, short-circuits).

Ventilation will remedy this effect by ensuring sufficient air circula-
tion and thus counteracting the buildup of condensation. Further-
more, condensation water which may accumulate at the bottom of 
the housing in extreme conditions, can drain off. 

For this the venting pipe ELST-M20Ex must be mounted at the 
bottom of the housing. The labyrinth construction prevents water 
from penetrating through the ventilation, whilst still ensuring suffi-
cient ventilation. 

A porous plastic plate is used for dust protection.

Note

It should also be remembered that stainless steel housings with in-
tegrated module racks and a corresponding system approval are 
available!  “Overview - Field housings with integrated module rack” 
page 1-31 

Note

For outdoor applications ventilation should be ensured in order to 
avoid a buildup of condensation water within the housing.
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Stainless steel field housings - EEx e

3

Attention

A venting pipe  “ELST-M20EX” page Appendix-65  must be used 
without fail in the dust area. This meets the requirements of protec-
tion class IP65 and higher.

Attention

Use of a venting pipe reduces the protection rating of the whole sys-
tem against the ingress of water to IP54 acc. to EN 60529. The vent-
ing pipe is mounted using the drill hole provided.
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Technical specifications

Table 8:
Stainless steel 
field housing

Approval PTB 00 ATEX 1101U

Material Stainless steel 1.4404

Material thickness 1.5 mm

Protection degree IP65, EN 60529

Flange plate 2.0 mm stainless steel plate with 
mounting holes and drill holes for cable 
glands, part of the base housing.

Cover (door) Attached to the base housing via interior 
hinges, inspection window made of 
safety glass and with double ward lock 
The M6 earthing studs are welded onto 
the inside.

Inspection window ESG safety glass with seal

Inspection window 
seal

Acrylic seal, temperature resistant up to 
+90°C

Housing seal Housing cover silicone seal, temperature 
range -20 to +130°C

Flange seal CR cellular caoutchouc, temperature 
range -30 up to +120°C

C-rail Section rail, 25 x 10 mm, material thick-
ness 1.5 mm

Shielding busbar CU rail, nickel-plated, 10 x 3 mm
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Stainless steel field housings - EEx e

3EG-VA6555/... (650 x 550 x 210 mm)

The EEx e IIC stainless steel housing with a hinged cover and 
inspection window (visible area 570 x 80 mm) is designed for inser-
tion of the excom® module rack.

Table 9:
Stainless steel 
field housing 
types

Optional assemblies: one MT18 rack
two MT9 module racks
The EEx e and EEx i circuits must be 
installed in conformity with the applicable 
regulations. The relevant guidelines must 
be observed if cables cross inside the 
housing.

Version 1:
Housing with flange 
plate M16, incl. screw 
connections
(EG-VA6555/M16-K)

Mounting holes for cable glands, incl. 
screw connections: 
– 4 x M20 for supply voltage

(EEx e IIC), black
– 4 x M16 for bus cables (EEx e IIC), blue
– 1 x M20 for venting pipe
– 64 x M16 for signal lines (EEx e IIC), 

blue

Version 2:
Housing with flange 
plate M20, incl. screw 
connections
(EG-VA6555/M20-K)

Mounting holes for cable glands, incl. 
screw connections:
– 4 x M20 for supply voltage

(EEx e IIC), black
– 4 x M20 for bus cables (EEx e IIC), blue
– 1 x M20 for venting pipe
– 64 x M20 for signal lines (EEx e IIC),

blue

Version 3:
 Housing with blanking 
plate,
empty
(EG-VA6555/BLD-U)

Mounting holes for cable glands can be 
positioned as required by the customer
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Dimension drawings EG-VA/6555...

Figure 37:
EG-VA6555/... 
View into the 
housing from the 
bottom 

Figure 38:
EG-VA6555/... 
Front view without 
door
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Stainless steel field housings - EEx e

3

Flange plate for EG-VA6555/...

Base part with drain, 4 welded clips on the outside

2 mounting rails (C-rails) on rubber padding for mounting of 
module racks

2 CU rails (nickel-plated) as shielding bus for termination of cable 
shields 

M6 earthing studs welded to the inside, M8 earthing studs 
welded to the outside 

The (outer) M8 earthing stud must be connected to the equipo-
tential bonding system of the installation using a cable with suffi-
cient cross-section (min. 6 mm²)

The flange plate and front cover are supplied with the base

Figure 39:
EG-VA6555/... 
Side view with 
door 

Figure 40:
Flange plate for
EG-VA6555/...
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EG-VA4055/... (400 x 550 x 210 mm)

EEx e IIC stainless steel housing with a hinged cover and inspection 
window (visible area 300 x 80 mm) designed to incorporate the 
excom® module rack.

Table 10:
Stainless steel 
field housing 
types

Optional assemblies: one MT9 rack
The EEx e and EEx i circuits must be 
installed in conformity with the applicable 
regulations. The relevant guidelines must 
be observed if cables cross inside the 
housing.

Version 1:
Housing with flange 
plate M16, incl. screw 
connections
(EG-VA4055/M16-K)

Mounting holes for cable glands, incl. 
screw connections:
– 4 x M20 for voltage supply (EEx e IIC), 

black
– 4 x M16 for bus cables (EEx e IIC), blue
– 1 x M20 for venting pipe
– 32 x M16 for signal lines (EEx e IIC), 

blue

Version 2:
Housing with flange 
plate M20, incl. screw 
connections
(EG-VA4055/M20-K)

Mounting holes for cable glands, incl. 
screw connections:
– 4 x M20 for voltage supply (EEx e IIC), 

black
– 4 x M20 for bus cables (EEx e IIC), blue
– 1 x M20 for venting pipe
– 32 x M20 for signal lines (EEx e IIC), 

blue

Version 3:
Housing with blanking 
plate,
empty
(EG-VA4055/BLD-U)

Mounting holes for cable glands can be 
positioned as required by the customer
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Stainless steel field housings - EEx e

3Dimension drawings EG-VA/4055/...

Figure 41:
EG-VA4055/...
View into the 
housing from the 
bottom

Figure 42:
EG-VA4055/... 
Front view without 
door 
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Flange plate for the EG-VA4055/...

Base with drain, 4 welded clips on the outside 

2 mounting rails (C-rails) on rubber padding for mounting of 
module racks

2 CU rails (nickel-plated) as shielding bus for termination of cable 
shields 

M6 earthing studs welded to the inside, M8 earthing studs 
welded to the outside 

Figure 43:
EG-VA4055/... 
Side view with 
door

Figure 44:
Flange plate for 
the EG-VA4055/...
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Stainless steel field housings - EEx e

3The (outer) M8 earthing stud must be connected to the equipo-
tential bonding system of the installation using a cable with suffi-
cient cross-section (min. 6 mm²)

The flange plate and front cover are supplied with the base
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4 Mounting and mounting instructions

Observation of safety requirements in explosion hazardous areas ... 2

Mounting the module racks ............................................................... 3

Module rack MT9 ........................................................................................3
– Dimension drawing for the module rack MT9-C(R)024 ...........................4
Module rack MT18 ......................................................................................5
– Dimension drawing for the module rack MT18-C(R)024 .........................6
– Dimension drawing for the module rack MT18-C230 .............................7

Mounting the power supply units, gateways and I/O modules .......... 8

Mounting of the stainless steel field housing.................................... 9

Ambient temperature...................................................................................9
Compliance with protection degree IP54....................................................9
Additional temperature verification .............................................................9

Connecting and wiring the excom® stations..................................... 10

System extension or replacement of modules................................. 11
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Observation of safety requirements in explosion hazardous areas

Warning

Chapter  “Safety requirements in explosion hazardous areas” page 
2-1  must be read in all cases. 

The safety instructions as well as the mounting and wiring guidelines 
for explosion hazardous areas described in the chapter must be ob-
served without fail, otherwise correct and safe system operation 
cannot be guaranteed.
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4Mounting the module racks

The rack system is made of extruded aluminium sections. This 
provides the system with enhanced stability and ensures optimum 
shielding. The module racks are suitable for wall mounting and 19” 
rail mounting.

Module rack MT9

The module rack MT9 is designed to accommodate up to 8 I/O 
modules, 1 gateway and 1 power supply.
 It is mounted via M6 screws or bolts.

Warning

The EEx e and EEx i circuits are located on the backplane. The mod-
ule rack must only be transported and stored in its original packag-
ing.
 Damaged or improperly handled devices, which are no longer in 
their original factory condition, must not be mounted.

Attention

Special type GM306 slide nuts and type GS406 threaded bolts must 
be used in conjunction with M6 nuts in accordance with DIN 934 for 
mounting in stainless steel housings EG-VA4055/... or EG-VA6555/
... . 
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Dimension drawing for the module rack MT9-C(R)024

Figure: 45
Module rack
MT9-C(R)024

227 260

130

ø 7

235

199

ø 5
x 10

110
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Mounting the module racks

4Module rack MT18

The module rack MT18 is designed for taking 16 I/O modules, 
2 gateways and 2 power supply units (MT18-C(R)024) or 2 power 
supply units with 2  AC/DC converters for 115/230 VAC (MT18-
C230). 
It is mounted using M6 screws or bolts.

Attention

Special type GM306 slide nuts and type GS406 threaded bolts must 
be used in conjunction with M6 nuts in accordance with DIN 934 for 
mounting in stainless steel housings EG-VA4055/... or EG-VA6555/
... . 
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Dimension drawing for the module rack MT18-C(R)024

Figure: 46
Module rack 
MT18-C(R)024
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Mounting the module racks

4Dimension drawing for the module rack MT18-C230

Figure: 47
Module rack 
MT18-C230
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Mounting the power supply units, gateways and I/O modules

The power supplies, gateways and the I/O modules are plugged into 
the designated slots in the module rack. They must clearly snap into 
the retaining clamps. The power supply units must be screw 
fastened appropriately.

 

Figure 48:
excom®

Note

Power supply units, bus couplers and the I/O modules may be ex-
changed during operation, even in zone 1.

Warning

The use defective components or components suspected of being 
defective is not permitted. 
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4Mounting of the stainless steel field housing

When mounting the stainless steel field housing, please observe the 
following guidelines:

The housings must be mounted in such a way that the cable 
glands are located on the underside. 

The field housings are designed to incorporate a fully assembled 
rack comprising the maximum number of I/O modules and 
power supply units.

To ensure correct operation, the inspection window of the field 
housing must not be damaged.

Ambient temperature

Direct exposure to sunlight and high ambient temperatures must 
be avoided. 

Ensure sufficient ventilation around the housing. 

Compliance with protection degree IP54

The operator must ensure that at least protection degree IP54 is 
achieved when installing the cables. 

Additional temperature verification

When using valve control modules, an additional temperature 
verification must be completed as the specified temperature 
characteristics are no longer valid ( “Assessment of temperature 
compliance” page 2-39 ). 
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Connecting and wiring the excom® stations

The excom® stations must be connected and wired as described in 
the following. Otherwise correct operation cannot be guaranteed.

The EEx e connections are protected by covers with IP30 
protection. 

Before removing the covers, the circuits must be disconnected. 

The EEx e cables must be routed via the cable glands desig-
nated for this purpose. 

Crossings of the EEx e and EEx i circuit cables should be 
avoided. Should this not be possible, the installation regulations 
must be observed. 

The cables must be connected according to the terminal mark-
ings provided.

Warning

System installation, modification, extensions and all work on the 
module rack or in the housing must be carried out by qualified staff 
in compliance with the applicable national standards.
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4System extension or replacement of modules

Only TURCK original parts should be used for spares or exten-
sions.

Attention

excom® components must only be transported and stored in the 
original TURCK packaging.
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5 PROFIBUS-DP interface
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5Physical connection with SC12Ex or OC11Ex/...

The maintenance and possible exchange of electrical equipment 
during operation is one of the features required in the field of 
process automation. The PROFIBUS interface for excom® therefore 
has an intrinsically safe design in order to meet this requirement. A 
conversion from RS 485 to intrinsically safe RS 485 is therefore 
required between PROFIBUS master and excom®. These kinds of 
converters are normally known as segment couplers.

TURCK offers two different types of segment couplers, the SC12 
and the OC11. The SC12 uses copper as the transmission medium 
and provides two intrinsically safe RS485-IS lines. These lines can 
be used, for example, for line redundancy. The OC11, on the other 
hand, converts non-intrinsically safe RS485 signals into optical 
signals that are transferred to the explosion hazardous area via fibre 
optic cables. A second OC11 normally converts these back into 
electrical signals in the field, normally at the first excom® station. 
From this point the networking is continued using copper media in 
accordance with RS485-IS. 

The two TURCK couplers described below provide a regenerated ( 
“Repeater functionality” page 5-26) and signal transmission that is 
adapted to the explosion hazardous area ( “Converting the RS485 
signal into the RS485 IS(-Ex-i) signal” page 5-10):

SC12Ex

OC11Ex

The following sections provide a detailed description of the segment 
couplers and the different features required for application-specific 
use.

Attention

Due to the special characteristics of the RS485-Ex-i layer, excom® 
must only be operated with these segment couplers connected in 
front! 
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Segment coupler SC12Ex

A Terminal for the PROFIBUS standard interface
( “SUB-D connector assignment for RS485 / RS485-IS” page 5-28 )

B Two terminals for intrinsically safe PROFIBUS interfaces (to RS485-IS)
C Shield connection, capacitive or direct earthing ( “Shielding concepts of the fieldbus sys-

tem” page 2-28 )
D Two three-pole COMBICON screw connectors for connecting the power supply
E Earthing bolt with M5 thread
F Rotary switch for selecting a baud rate or selecting ‘Baud rate detection’ mode ( “Automatic 

baud rate detection/baud rate setting” page 5-29 )
G Test certificate number as well as explosion protection group:

Test certificate number: PTB 03 ATEX 2115
Explosion protection group: II (2) GD [EEx ib]
II: All areas except mining
(2): The round brackets indicate the ‘apparatus group’
The 2 stands for “high level of safety”.
G: Explosion protection for gas, vapour, mist
D: Explosion protection for dusts
[ ]: “apparatus group”
EEx: complies with European standard
ib: Intrinsic safety in the event of one fault
The documentation “D200412” provides further information on categories and relevant 
standards for explosion protection.

Figure 49:
Front view of the 
SC12Ex

A

BC

E

FD G
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Physical connection with SC12Ex or OC11Ex/...

5

Redundant interfaces and power supply

This coupler provides a standard RS485-PROFIBUS interface and 
two intrinsically safe RS485-IS PROFIBUS interfaces.  “Line 
redundancy (flying redundancy) - hardware” page 5-38 can be 
implemented with one device. The communication channels have 
equal parity in each segment. If no redundancy is required, two 
segments (with 32 stations each) can be connected to one coupler. 

The coupler can be provided with a redundant power supply. The 
two operating voltage inputs are decoupled with diodes. The load 
separation depends on the operating voltage. The operating voltage 
range is 18…32 VDC. A power supply unit with UM < 60 VDC must 
be used.

The SC12Ex allows transmission distances of up to 1.2 km 
depending on the transmission speed used.

Figure 50:
System design 
with segment 
coupler
SC12Ex
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One of the  “Shielding concepts” page 5-8 must be used in the 
installation. 

Other features

The  “Repeater functionality” page 5-26 ensures that the ampli-
tude and phase of the signal is regenerated, thus preventing any 
loss in signal strength and quality.

Cable faults (wire break/short-circuit) are not transferred from 
one segment to another. In this way the fault-free operation of all 
segments independently of each other is ensured.

The coupler is provided with 6  “LEDs” page 5-11

The  “Automatic baud rate detection/baud rate setting” page 
5-29 function enables the baud rate to be detected automatically 
by the coupler when the rotary switch is set to “0”. The baud rate 
can be set to a fixed value using switch positions “1” to “7”.

Connectors and bus termination

Standard PROFIBUS connectors can be used on the RS485 
terminal. These normally have a switchable and integrated resistor 
combination for active bus termination.  For example, D9T-RS485, 
Ident no. 6890942. 

The PROFIBUS connector D9T-RS485IS, Ident no. 6890944, must 
be used on the intrinsically safe RS485-IS terminal.

The connector D9T-Ex, Ident no. 6890938, must be used on the 
PROFIBUS terminal of the excom® station. 

Table: 11 Baud rate Transmission 
distance

9.6 kBaud 1,200 m

19.2 kBaud 1,200 m

45.45 kBaud 1,200 m

187.5 kBaud 1,000 m

500 kBaud 400 m

1.5 MBaud 200 m
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Physical connection with SC12Ex or OC11Ex/...

5Both connectors are provided with a switchable terminating resistor 
for terminating the network at the first and last bus stations.

Attention

The PROFIBUS RS485-IS connector must not be used on non-in-
trinsically safe PROFIBUS terminals and on the excom® gateway 
GDP1,5EX, Ident no. 6884008. This may cause the destruction of 
the interface drivers inside the device!
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Shielding concepts

The PROFIBUS cable must routed and connected with appropriate 
shielding measures in order to prevent the effects of interference on 
the data transfer. It should be taken into account in this respect that 
electrical fields can be effectively suppressed by earthing the 
shielding at one end. However, more frequently occurring magnetic 
fields are often only effectively protected by earthing the shielding at 
both ends.

When the shielding is earthed at both ends, however, it must be 
ensured that no equalising currents flow along the shield due to 
potential differences from one connection point to the other. Capac-
itive earthing is one possible remedy for this. In this, the shield is not 
connected directly with the equipotential bonding conductor but via 
a capacitor.

The shielding concept must be adapted to the overall concept. Four 
shielding concepts can be used and are supported by using variable 
shield terminals. 

Observe the requirements stated in  “Shielding concepts of the 
fieldbus system” page 2-28. This also provides the relevant terminal 
designations and the  “General requirements for equipotential 
bonding” page 2-33.

The following concepts can be implemented:

 “1. The connections are hard earthed with the earthing potential at 
both ends.” page 2-29

 “2.The connection at the supplying device is “hard earthed”, the 
terminals of all bus stations in the segment have a capacitive earth.” 
page 2-30

 “3. The connection at the supplying device has a capacitive earth, 
the connections of all bus stations in the segment have a “hard” 
earth.” page 2-31

 “4. The connection at the supplying device has a capacitive earth, 
the connections of all bus stations in the segment likewise have a 
capacitive earth.” page 2-32

At the RS485-IS line terminal on the SC12Ex the shield always has 
a capacitor connection to the earth potential (factory setting). For 
direct earthing, the insulation washer under the screw marked 
“Shield” must be removed ( “Front view of the SC12Ex” page 5-4).
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Physical connection with SC12Ex or OC11Ex/...

5The excom® system is factory shipped with the shield terminal 
connected directly with earth. The shield can also be connected to 
earth via an integrated RC combination. For this, the jumper that 
bridges factory fitted RC combination must be removed. (older 
excom® systems do not have this jumper. The shield terminal is 
always directly connected to the earth potential.)
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Converting the RS485 signal into the RS485 IS(-Ex-i) signal

The PROFIBUS interface in the hazardous area must meet the 
requirements of “intrinsic safety”. The RS485-IS(-Ex-i) layer is used 
as excom® is required for operation in zone 1 and the gateway must 
be isolated from the bus during operation. 

The interface is designed in accordance with guidelines of the PNO 
RS485-IS working group. The transmission routes of both areas 
must be galvanically isolated, and this is ensured with the SC12Ex.

The data received at the RS485 interface is transferred simultane-
ously to the RS485-IS (a) interface and/or the RS485-IS(b) interface. 
The delay is 11 bit times.

The data received at the RS485-IS(a) and/or the RS485-IS(b) inter-
faces is transferred to the RS 485 interface. The intrinsically safe 
interface that first received valid telegrams relays this on via the 
standard PROFIBUS interface to the master.

During the transmission to the master, the adjacent intrinsically safe 
interface is disabled for further data traffic.

Figure 51:

Figure 52:

RS485
RS485-IS(a)

RS485-IS(b)

RS485
RS485-IS(a)

RS485-IS(b)
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Physical connection with SC12Ex or OC11Ex/...

5LEDs

The coupler is provided with three status LEDs for the three 
PROFIBUS segments, 2 operation LEDs for the two power supplies 
and one status LED for the automatic baud rate detection.

Operating voltage

PROFIBUS interfaces

Table 12: PS1/PS2

24 VDC

Meaning

Green Input voltage o.k.

OFF Input voltage too low

Table 13: RS485/
RS485-IS(2x)

Meaning

Red Invalid data traffic

Yellow Valid data received

OFF No data traffic
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Baud rate detection/baud rate setting

Table 14: Baud rate Meaning

Continuous yellow Baud rate detected

Yellow flashing Baud rate detection 
active

OFF Baud rate setting via 
rotary switch
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Physical connection with SC12Ex or OC11Ex/...

5Increase of fail-safe performance using redundant circuits

The following circuits (SC12Ex -  version 1 and version 2) increase 
fail-safe performance by means of redundant controls, transmission 
routes and gateways.

A master (e.g. master a) handles the controller functions.
The neighbouring master (in this case b) is in standby mode. 
Version 1 provides gateway and line redundancy. Version 2 on the 
other hand provides comprehensive redundancy from the control 
system to the gateway, preventing the possibility of any data loss on 
account of a fault.

Figure 53:
gateway and line 
redundancy with 
SC12 Ex Version 1

Master

Excom

Non-Ex-area

Ex-area

SC12Ex

DP-connector with integrated
terminating resistor

DP-connector
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The following errors can occur. The system remains functional:

A wire break at any point in the system.

Failure of a segment coupler - the adjacent master detects the 
failure and takes over the control function.

A master fails - the adjacent master detects the failure and takes 
over the control function.

If a gateway of the excom® station fails, the redundant gateway 
takes over the function.

Figure 54:
comprehensive 
redundancy with 
SC12Ex Version 2

Mastera Masterb

Excom

Non-Ex-area

Ex-area

a b

redundancy
connection

SC12Ex SC12Ex

DP-connector with integrated
terminating resistor

DP-connector
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Physical connection with SC12Ex or OC11Ex/...

5Technical data SC12Ex

Table: 15
Technical data

Type SC12Ex

Ident no.  6884047

Operating voltage 18...32 VDC

Current consumption < 200 mA

Transmission rate 9.6 kBit/s...1.5 Mbit/s (automatic 
detection)

Galvanic isolation

Between PROFIBUS and 
supply voltage
(to EN 50020)

250 V

Between intrinsically safe 
PROFIBUS and PROFIBUS
(to EN 50020)

60 V

Between intrinsically safe 
PROFIBUS
and supply voltage (to EN 
50020)

60 V

Between the two intrinsically 
safe PROFIBUS segments (to 
EN 50020)

10 V

Ex marking of the device [EEx ib] IIC

Ex limit values in accordance 
with PNO working group 
“RS485-IS”

U0 = 4.2 V; I0 = 4.8 A

Housing

Dimensions (mm) 142 x 105 x 32

Housing material Anodized aluminium 
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Cover material FR4, grey/blue

Protection degree IP20

Ambient temperature -20...+70 °C
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Physical connection with SC12Ex or OC11Ex/...

5The coupler system OC11Ex/..

Figure 55:
The OC11Ex/.. 
coupler system-
with a fibre optic 
cable connection

Figure 56:
Fibre optic cable 
for transmission

connection via optic fibre
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Fibre optic cable for transmission

The coupler system transfers the bus signals via fibre optic cable 
from a safe area to a hazardous area. In the safe area, the OC11Ex/
3G receives PROFIBUS-DP signals on a standard RS485 interface 
and outputs them on an intrinsically safe fibre optic cable. The 
OC12Ex/2G communication partner can be installed in zone 1. This 
converts the signals of the fibre optic cable to the intrinsically safe 
RS485-IS data format. This transmission is isolated and noise-
immune and can cover distances up to 2500 m.

 “2-wire fibre optic cable with pre-assembled ST connectors” page 
Appendix-61 are available in the following lengths: 2.5 m, 5 m, 10 m, 
25 m, 50 m, 100 m, 250 m, 1000 m, 2500 m. 

Other features

The  “Repeater functionality“ ensures that the amplitude and 
phase of the signal is regenerated, so that an entire network 
segment can be connected to the coupler.

An additional connection option enables the direct connection of 
two OC11Ex/3G or two OC11Ex/2G devices. In this way, an  
“Increase of fail-safe performance using redundant circuits” 
page 5-22 or a new segment can be implemented.

Cable faults (wire break/short-circuit) are not transferred from 
one segment to another. In this way the fault-free operation of all 
segments independently of each other is ensured.

A coupler is provided with 4  LEDs: one status LED for the 
connected PROFIBUS segment, one status LED for the 
connected fibre optic cable, one operation LED for the power 
supply and one status LED for the automatic baud rate detec-
tion.

The  “Automatic baud rate detection/baud rate setting” page 
5-29 function enables the baud rate to be detected automatically 
by the coupler when the rotary switch is set to “0”. The baud rate 
can be set to a fixed value using switch positions “1” to “7”.

Connectors and bus termination

Standard PROFIBUS connectors can be used on the RS485 
terminal. These normally have a switchable and integrated resistor 
combination for active bus termination.  For example, D9T-RS485, 
Ident no. 6890942. 
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Physical connection with SC12Ex or OC11Ex/...

5The PROFIBUS connector D9T-RS485IS, Ident no. 6890944, must 
be used on the intrinsically safe RS485-IS terminal.

The connector D9T-Ex, Ident no. 6890938, must be used on the 
PROFIBUS terminal of the excom® station.

Both connectors are provided with a switchable terminating resistor 
for terminating the network at the first and last bus stations.
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Shielding concepts

The PROFIBUS cable must routed and connected with appropriate 
shielding measures in order to prevent the effects of interference on 
the data transfer. It should be taken into account in this respect that 
electrical fields can be effectively suppressed by earthing the 
shielding at one end. However, more frequently occurring magnetic 
fields are often only effectively protected by earthing the shielding at 
both ends.

When the shielding is earthed at both ends, however, it must be 
ensured that no equalising currents flow along the shield due to 
potential differences from one connection point to the other. Capac-
itive earthing is one possible remedy for this. In this, the shield is not 
connected directly with the equipotential bonding conductor but via 
a capacitor.

The shielding concept must be adapted to the overall concept. Two 
shielding concepts can be used and are supported by the OC11Ex/
.. coupler system as well as by the actual rack by using variable 
shield terminals. 

Observe the instructions stated in  “Shielding concepts of the 
fieldbus system” page 2-28. This also provides the relevant terminal 
designations and the  “General requirements for equipotential 
bonding” page 2-33.

The following concepts can be implemented:

 “3. The connection at the supplying device has a capacitive earth, 
the connections of all bus stations in the segment have a “hard” 
earth.” page 2-31

 “4. The connection at the supplying device has a capacitive earth, 
the connections of all bus stations in the segment likewise have a 
capacitive earth.” page 2-32

At the RS485-IS line terminal on the OC11Ex/2G the shield always 
has a capacitor connection to the earth potential (factory setting). 

The excom® system is factory shipped with the shield terminal 
connected directly with earth. The shield can also be connected to 
earth via an integrated RC combination. For this, the jumper that 
bridges factory fitted RC combination must be removed. (older 
excom® systems do not have this jumper. The shield terminal is 
always directly connected to the earth potential.)
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5LEDs

Operating voltage

PROFIBUS interfaces

Baud rate detection/baud rate setting

Table 16: UB Meaning

Green Input voltage o.k.

OFF Input voltage too low

Table 17: RS485/
FO

Meaning

Red Error in the 
PROFIBUS/FO 
segment

Yellow Valid data received

OFF No data traffic

Table 18: Auto (Baud rate) Meaning

Continuous yellow Baud rate detected

Yellow flashing Baud rate detection 
active

OFF Baud rate setting via 
rotary switch
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Increase of fail-safe performance using redundant circuits

The OC11Ex/3G and OC11Ex/2G devices are provided with an 8 
mm snap-in connector in addition to the PROFIBUS SUB-D 
terminal. This is used for providing a redundant connection to a 
second OC11 with the same redundancy concept as for the 
SC12Ex.

The description below shows how the interface can be used for 
creating a redundancy circuit:

Figure: 57
Redundancy cir-
cuit with OC11/..
Version 1

Master

excom1

Ex-Area Zone 2

Ex-area Zone 1

Non-Ex-area

fibre-optic connection

Profibus link-interface

DP-connector with integrated
terminating resistor

DP-connector
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5

Figure: 58
Redundancy cir-
cuit with OC11/..
Version 2

Master
2

excom®

Master
1 redundancy

connection

Profibus link-
interface

RS485-IS

RS485

DP-connector

DP-connector
with integrated
terminating resistor

Non-Ex-area

Ex-area zone 1

max. distance
between the
fibre-optic couplers 2,5 km

fibre-optic connection

Ex-area zone 2
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Technical data OC11Ex/2G and OC11Ex/3G

Table 19:
Technical data

Type OC11Ex/2G OC11Ex/3G

Ident no. 6890423  6890424

Operating voltage 18...32 VDC 18...32 VDC

Current consump-
tion

< 100 mA < 100 mA

Transmission rate 9.6 kBit/s...1.5 Mbit/s (automatic detection)

Galvanic isolation

Between 
PROFIBUS and 
supply voltage
(to EN 50020)

60 V 60 V

Ex marking of the 
device 

PTB 05 ATEX 2051 X/
EEx e mb ib
[ib opis] IIC T4

PTB 05 ATEX 2052 X/
[Ex opis] IIC
PTB 05 ATEX 2053 X/
EEx nA II T4

Ex limit values in 
accordance with 
PNO working group 
“RS485-IS”

U0 = 4.2 V; I0 = 4.8 A
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Physical connection with SC12Ex or OC11Ex/...

5Housing

Dimensions (mm) 75 x 105 x 32

Housing material Anodized aluminium

Cover material FR4, grey

Protection degree IP20

Ambient tempera-
ture

-20...+70 °C
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Repeater functionality

If a network consists of more than 32 stations, one or several 
repeaters must be used. Repeaters physically condition the signal 
by regenerating the signal amplitude and phase. Repeaters divide 
up the network into individual segments. One network can only take 
32 stations.

Repeaters, with the exception of diagnostics repeaters, do not have 
their own bus address. Although SC12Ex and OC11Ex/... belong to 
these so-called “transparent” bus stations, they each represent a 
physical station that must be included when calculating the total 
number of bus stations.
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Physical connection with SC12Ex or OC11Ex/...

5

Segmentation of a PROFIBUS network - example

PROFIBUS-DP

PLC system with PROFIBUS-DP master card
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PROFIBUS-DP
plug-in card
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SUB-D connector assignment for RS485 / RS485-IS

The PROFIBUS interfaces are connected to 9-pole SUB-D female 
connectors with the assignment as specified by the PROFIBUS 
standard.

Figure: 59
View of a SUB-D 
female and male 
connector.

Table: 20
Assignment of the 
SUB-D poles

Pol 
no.

RS485 RS485-IS Meaning

1 n. c. n. c.

2 n. c. n. c.

3 RxD/TxD-P RxD/TxD-P Receive data/Send data of 
the non-inverted line

4 n. c. n. c.

5 DGND ISGND Bus termination minus

6 DP ISP Bus termination plus

7 n. c. n. c.

8 RxD/TxD-N RxD/TxD-N Receive data/Send data of 
the inverted line

9 n. c. n. c.

5 4 3 2 1

9 678

1 2 3 4 5

6 987
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Physical connection with SC12Ex or OC11Ex/...

5Automatic baud rate detection/baud rate setting

The start delimiter of the PROFIBUS telegrams is evaluated for 
“automatic baud rate detection”. Three valid start delimiters must be 
received in succession before detection is activated. All received 
telegrams undergo a plausibility check by means of the start delim-
iter. The baud rate detection complies with the state machine 
described in EN 50170 and is started after a reset. A reset is 
executed and the baud rate is detected again if no more telegrams 
are received at the interfaces for 1.7 s. Alternatively, the baud rate 
used can be set permanently via a rotary switch.

Table 21: Rotary switch 
position

Baud rate

Position 0 Automatic baud rate 
detection

Position 1 9.6 kBaud

Position 2 19.2 kBaud

Position 3 45.45 kBaud

Position 4 93.75 kBaud

Position 5 187.5 kBaud

Position 6 500 kBaud

Position 7 1.5 MBaud

Position 8 not used

Position 9 not used
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Length of the bus cable depending on the baud rate

The following table shows the maximum length of the bus cable or 
the bus segment in relation to the baud rate:

Table 22:
Baud rate and bus 
length

Baud rate Bus segment

(length of bus cable)

9.6 kbps 1,200 m

19.2 kbps 1,200 m

45.45 kbps 1,200 m

93.75 kbps 1,200 m

187.5 kbps 1,000 m

500 kbps 400 m 

1.5 Mbps (most frequent 
type)

200 m 
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5System schematic

Figure 60:
Structure of the 
excom® system

Note

Segment couplers and repeaters represent a physical load on the 
bus due to their emitter/receiver circuitry. When the segment is de-
signed, these must therefore always be included as bus stations.

excom®

excom®

excom®

excom®

excom®

excom®

excom®RS485Ex-i

Master

Slave Repeater
DP-Exi
coupler

RS485

RS485

RS485Ex-i

DP-Exi
coupler

RS485

Repeater

Repeater

DP-connector DP connector with
integrated terminating resistor

RS485

non intrinsically safe

intrinsically safe

non intrinsically safe

intrinsically safe
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GSD files

GSD files describe the entire configuration contents and the 
communication characteristics of a PROFIBUS station. Characteris-
tics such as transmission speed, timing features, configuration data, 
parameters, diagnostics data etc. are described in the file by means 
of key words.
 The respective configuration software of the host system interprets 
these GSD files and normally displays the configuration and param-
eter data of the stations textually.

excom®  may be parameterised by channel or by module. Module-
specific parameterisation ensures simple and quick configuration 
and setting.
 Channel-specific parameterisation provides more setting options 
and is accordingly more complex.
 Therefore excom® works with two different kinds of GSD files: Mode 
1 GSD files for module-specific parameterisation and mode 2 GSD 
files for channel-specific parameterisation.

Module-specific parameterisation requires one parameter byte per 
module. 

Channel-specific parameterisation requires 4 or 5 parameter bytes 
per module. This not only results in a larger variety of available 
parameters but also in a larger variety in selectable module config-
urations.

Table 23:
GSD files for 
excom®

Name of GSD file Mode Language Parameterisa-
tion

trk1ff9f.gsd 1 English
(Default)

By module

trckff9f.gsd 2 English
(Default)

By channel

trk1ff9f.gsg 1 German By module

trckff9f.gsd 2 German By channel
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GSD files

5Data throughput

The following table shows the differences between the module 
versions. The amount of input and output data is also shown.

Table 24:
Data throughput 
with different  
“GSD files” page 
5-32 

Mode 1 with 
trk1ff9t.gsd (g)

Mode 2 with 
trckff9t.gsd (g)

Input data Output 
data

GDP1,5Ex GDP1,5Ex - -

GDP1,5Ex D - - -

GDP1,5Ex CD - 1 word 1 word

- GDP1,5Ex C 1 word 1 word

DM80Ex DM80Ex 1 byte 1 byte

DM80Ex S DM80Ex S 2 bytes 1 byte

DM80Ex 8I DM80Ex 8I 1 byte -

DM80Ex S 8I DM80Ex S 8I 2 bytes -

DI40Ex DI40Ex 1 byte -

DO40Ex DO40Ex - 1 byte

AI40Ex AI40Ex 4 words

AI41Ex AI41Ex 4 words

AO40Ex AO40Ex - 4 words

AIH40Ex AIH40Ex 4 words -

- AIH40Ex 1H 6 words -

AIH40Ex 4H AIH40Ex 4H 12 words -

- AIH40Ex 8H 20 words -

AIH41Ex AIH41Ex 4 words -

- AIH41Ex 1H 6 words -
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AIH41Ex 4H AIH41Ex 4H 12 words -

- AIH41Ex 8H 20 words -

AOH40Ex AOH40Ex - 4 words

- AOH40Ex 1H 2 words 4 words

AOH40Ex 4H AOH40Ex 4H 8 words 4 words

- AOH40Ex 8H 16 words 4 words

TI40Ex R TI40Ex R 4 words -

TI40Ex T TI40Ex T 4 words -

DF20 Ex P DF20 Ex P 8 bytes 2 bytes

DF20Ex F DF20Ex F 8 bytes 2 bytes

Table 24:
Data throughput 
with different  
“GSD files” page 
5-32 

Mode 1 with 
trk1ff9t.gsd (g)

Mode 2 with 
trckff9t.gsd (g)

Input data Output 
data
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5Configuration of the gateway

Depending on the network configurator setting of the host software, 
the gateway (GDP1,5Ex) may be equipped with additional functions. 
These additional functions are indicated with the suffix “C” and “D” 
in the product name.

D:
This function enables the separate deactivation of data traffic on 
individual channels of the connected modules. As diagnostics 
messages are also not sent, as well as the process data, this 
prevents possible wire-break indications from modules with unused 
outputs.This configuration version is only in module-specific param-
eterisation, as the error messages cannot be suppressed for unused 
channels.

C:
In this configuration the gateway provides an input and an output 
word. The input data word and the output data word are used as 
status and control registers of the gateway.
This status information is used, for example, in a redundancy circuit 
to display which of the two gateways is currently “active” and 
“passive”. If one gateway fails, this status information can be 
detected, and the neighbouring gateway activated in response by 
means of the output data word.

The following configurations are possible:
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Table 25:
Gateway configu-
ration options

Gateway 
designation in the 
GSD file Trk1ff9f

Additional 
function

Input 
bytes

Output 
bytes

GDP1,5Ex 0 0

GDP1,5Ex D Deactivation 0 0

GDP1,5Ex CD Deactivation
Cyclic data

2 2

Gateway 
designation in the 
GSD file Trckff9f

GDP1,5Ex 0 0

GDP1,5Ex C Cyclic data 2 2
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5Redundancy 

Gateway redundancy

The use of two gateways and two bus lines ensures error-free and 
continuous communication if one of the gateways or bus lines fails. 

If one of the gateways fails, the other immediately takes over. 
Redundant operation of excom® stations is only possible in 
conjunction with the module rack MT18. The MT9 module racks do 
not have the space to accommodate a second gateway.

 

Recommended connection components ( “Ordering details” page 
Appendix-60)

PROFIBUS-DP cable (type: CABLE 451B)

Connector (type: D9T-Ex)

excom® supports 2 redundancy concepts:
 “Line redundancy (flying redundancy) - hardware” page 5-38.

 “System redundancy - hardware and software” page 5-39

Figure 61:
Redundancy 
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Line redundancy (flying redundancy) - hardware

Line redundancy is implemented with only one single active master. 
A second redundant master may only be installed for hot standby 
purposes. 

With line redundancy, the bus line is split close to the master into 
two redundant bus lines. Two segment couplers or one SC12Ex are 
used for this. The excom® station must incorporate two gateways 
for this purpose. Each gateway is then connected to one of the two 
redundant bus lines. One of the gateways is active, the other is in its 
standby mode.

In the following hardware circuit, the gateway parameters are 
correctly defined with  “excom® - parameters for line redundancy” 
page 5-61.

.

Figure 62:
Line redundancy
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Redundancy

5System redundancy - hardware and software

With system redundancy , two separately operating PROFIBUS 
masters work with one excom® station. Also with this concept, the 
excom® station is connected via segment couplers ( “Physical 
connection with SC12Ex or OC11Ex/...” page 5-3).

SC12Ex:

 “Increase of fail-safe performance using redundant circuits” page 
5-13

OC11Ex/2G and OC11Ex/3G:

 “Increase of fail-safe performance using redundant circuits” page 
5-22

The excom® station has two gateways which are activated into 
cyclic data exchange by their respective masters. On both masters, 
the configuration and parameters of the redundant slave must be 
absolutely identical.

One of the two gateways works as the primary device, whilst the 
other gateway operates as the secondary device. The primary 
device receives the output data transferred from the master and 
sends it to the output modules. It also supplies the actual input 
values. The secondary gateway ignores the received output data. It 
only supplies the actual input values. In this way, both masters 
always receive the actual status of the inputs.

With system redundancy, either the gateway or the master can be 
the trigger to switch systems. In this case, the function of sending 
the output data to the output modules is switched from the one 
gateway to the other.

Configuration for system redundancy:

One gateway must be configured with the name suffix “C”:

GDP 1,5 C (with GSD file Trckff9f)

GDP 1,5 CD (with GSD file Trk1ff9f)

Note

System redundancy is supported by excom® from firmware version 
1.6.2 of the gateway.
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Parameterisation of the gateway:

A  “Diagnostics with redundancy mode 1 and mode 3” page 5-62 

The triggering of a switchover by the gateway is automatic. An auto-
matic switchover by the gateway is executed if communication is 
dropped on the primary line (watchdog timeout) or if the primary 

Table: 26 Parameter 
name

Parameter 
value as text

Parameter 
value as binary 
value

Redundancy 
mode

Mode 3A) 11

Address offset OFF 0

Address offset 
value

0 0000000

Figure 63:
System
redundancy
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Redundancy

5gateway is removed. The masters can also force a switchover. This 
is carried out via the cyclic data of the gateway 

The cyclic data of the gateway can be used to indicate its status and 
to set a new status via the master.

Input word for actual gateway status

With system redundancy configured, one gateway communicates 
with the master assigned to it.

Output word for forcing redundancy switchover

Bits 0 - 2 control the redundancy switchover. The redundancy 
switchover is only activated if bits 0 and 1 change status from 11-
>01 or 11-10. Bit 2 sets the reaction to an edge change. If “Bit 2 = 
0”, a redundancy switchover is initiated regardless of the position of 
the gateway. If “Bit 2 = 1”, the left or right gateway is activated as 
required.

Bit 2 can be set statically. It is re-evaluated with every edge change.

Table 27:
Structure of the 
input word

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Byte 0 not used

Byte 1 not used Slot active/
passive

Table: 28
Possible status
indications via the 
input word

Slot active/ 
passive

Meaning

0 0 Gateway on the right slot is passive

0 1 Gateway on the right slot is active

1 0 Gateway on the left slot is passive

1 1 Gateway on the left slot is active
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Bit 2 = 0:

Bit 2 = 1:

Table 29:
Structure of the 
input word

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Byte 0 not used

Byte 1 Control 
bit

Control 
bits for 
edge 
change

Table: 30
Status change 
with bit 2= 0

Bit 1 0 Meaning

11 -> 01 Receiver is the passive gateway. The passive 
gateway requests control from the active one 
and is activated.

11 -> 10 Receiver is the active gateway. The active 
gateway gives control to the passive one and is 
passive.

Table: 31
Possible status 
change with 
switch function B

Bit 2 Meaning

11 -> 01 Receiver is the left gateway. The left gateway 
requests control from the right one and is acti-
vated.

11 -> 10 Receiver is the active gateway. The right 
gateway requests control from the left one and 
is activated.
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5Data formats

PROFIBUS is primarily byte oriented. I/O modules can be config-
ured for byte or word processing. With excom® the values of the 
digital modules are organised bytewise, whilst the values of the 
analogue modules are organised wordwise.

Digital modules

With the digital modules, every channel is assigned one bit in the 
data byte. Channel 0 is assigned Bit 0, channel 2 Bit 1 and so forth. 
The modules can also be configured with status information. This 
assigns an input bit to a channel status. The assignment of the infor-
mation is shown in the following tables.

For example:

DI40Ex

DM80Ex

The 8-channel module DM80Ex has 1 or 2 input bytes and 1 output 
byte depending on the configuration.

The following configurations are possible:

Table 32: Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Status channel 1-4 Data
Channe
l 4

Data
Channe
l 3

Data 
Channe
l 2

Data
Channe
l 1
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The assignment of the individual bits of the three data bytes (input, 
output and status byte) can be taken from the following tables:

Table 33:
Configuration of 
the DM80Ex

Input 
bytes

Output 
bytes

Type Configuration

1 1 DM80Ex Bi-directional DM80Ex 
without status byte

2 1 DM80 Ex S Bi-directional DM80 Ex with 
status byte

1 0 DM80 Ex 8E DM80Ex as a pure input 
module without status byte

2 0 DM80 Ex S8E DM80Ex as a pure input 
module with status byte

Table 34:
Bit assignment of 
data bytes

Bit position

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Input byte 
n
(data byte 
inputs)

Ch. 8 Ch. 7 Ch. 6 Ch. 5 Ch. 4 Ch. 3 Ch. 2 Ch. 1

Input byte 
n+1
(status 
byte 
inputs/
outputs)

Ch. 8 Ch. 7 Ch. 6 Ch. 5 Ch. 4 Ch. 3 Ch. 2 Ch. 1

Output 
byte

Ch. 8 Ch. 7 Ch. 6 Ch. 5 Ch. 4 Ch. 3 Ch. 2 Ch. 1
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Data formats

5Analogue modules

The analogue modules have 2 data bytes.

In addition to the measuring value, the analogue input modules can 
send a status bit which is set in the event of an error.

The status bit is left-justified, right-justified or not incorporated in the 
process value at all, depending on the gateway parameter  
“Analogue data format” page Appendix-3” selected.

The resolution of the measuring value is module-specific, whereas 
the non-linearised value representation on the PROFIBUS is always 
the same.

0... 21 mA corresponds to 0...21000

0...10.5 V corresponds to 0...10500

HART® variables

Analog modules with an integrated HART® controller can also 
include HART® variables of the field devices in the cyclic PROFIBUS 
communication. For example, check back signal from position actu-
ators. HART® variables are Floating point variable and thus 4 bytes 
in length. Invalid values are designated as “Not A Number”. Their 
hexadecimal value is 7F A0 00 00.

Access to any HART® variables in different channels is possible as 
required. The following parameter values can be selected 
depending on the configuration of the module concerned: 

Primary: Primary variable represents the measured value 4-20 mA

SV1: 1st secondary variable (normally the process value

SV2. 2nd secondary variable (device specific)

SV3. 3rd secondary variable (device specific)

SV4. 4th secondary variable (device specific)

HART® variables are always arranged in the cyclic data behind the 
analogue values of the module. Different channels of a module are 
selected depending on the defined access to the HART® variables. 

Table 35:
Measuring value
representation

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Status 
bit

Measuring value 
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Ascending order is used starting with channel 1SV1 and ending with 
channel 4 SV4.

If more variables are selected with a GSD based configuration than 
the module configuration specifies, only the first variables are trans-
ferred according to the order described above.

For example:

Configuration:

AIH40 4H (analogue input module with 4 HART® variables)

Parameters:

Channel 1 SV1 and SV2

Channel 2 SV1 

Channel 3 SV1 and SV2

Channel 4 SV1 and SV2

The following are transferred:

Channel 1 SV1 and SV2

Channel 2 SV1 

Channel 3 SV1

Note

There is no indication of implausible parameters.
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5Diagnostics

Gateway diagnostics according to EN50170-2

Principle

A slave informs the master of its status using a diagnostics telegram. 
In this way, the master can detect during the startup whether the 
slave is ready for data exchange or whether there is an initialisation 
error. In DataExchange status, a PROFIBUS slave then sends diag-
nostics data when the diagnostics buffer is changed. For example, 
due to a wire break in the peripheral components. The excom® 
gateway sends the master messages on incoming and outgoing 
errors.

Structure

The structure of the diagnostics message complies with the 
PROFIBUS-DP specification with extensions DPV1. Alarm 
messages are not supported. Device-specific diagnostics 
according to DPV0 is replaced by status diagnostics according to 
DPV1.

The slave sends the master its status information in the header 
during startup and during cyclic data exchange. It is normally 6 
bytes in length. The first 3 bytes contain status information, byte 4 
shows the address of the relevant master. Bytes 5 and 6 supply the 
PROFIBUS identifier. The area starting from Byte 7 is for extended 
diagnostics.

Header

The following tables provide an exact specification of the individual 
diagnostics bytes of the header:

 “Bit assignment in Header Byte 1 Station_status_1” page 5-48

Table 36:
Structure of the 
diagnostics 
message

Byte 1...6 Byte 7...15 Byte 16...19 Byte 20...

 “Header“  “Alarm/
status diag-
nostics” 
page 5-51

 “Slot-specific 
diagnostics” 
page 5-54

 “Channel-
specific diag-
nostics” page 
5-55
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 “Bit assignment in Header Byte 2 Station_status_2” page 5-49

 “Bit assignment in Header Byte 3 Station_status_3” page 5-50 

 “Header Byte 4 Diag.Master Add” page 5-51

 “Header Bytes 5 and 6 Ident_Number” page 5-51

Table 37:
Bit assignment in 
Header Byte 1 
Station_status_1

Bit 
no.

Name Meaning

0 Diag.Station_Non_
Existent

This bit is set by the DP master if 
the respective slave cannot be 
addressed. 

1 Diag.Station_Not_
Ready

This bit is set by the DP slave if it is 
not yet ready for data transfer.

2 Diag.Cfg_Fault This bit is set by the DP slave if the 
configuration data last sent by the 
master differs from the data defined 
in the slave. 

3 Diag.Ext_Diag This bit is set by the DP slave.
 If it is set to 1, extended diagnos-
tics data are present in the slave-
specific diagnostics area 
(Ext_Diag_Data).
If it is set to 0, it is possible that 
slave-specific data may be present 
(Ext_Diag_Data).
With this mechanism, excom® 
sends its status in accordance with 
DP-V1 and the ID-related diagnos-
tics.

4 Diag.Not_Supported This bit is set by the slave on 
receiving a request that is not 
supported. 

5 Diag.Invalid_Slave_
Response

This bit is set by the DP master if it 
receives a faulty or implausible 
response by an addressed slave. 
The DP slave resets this bit to 0.
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Diagnostics

5

6 Diag.Prm_Fault This bit is set by the DP slave upon 
receipt of a faulty parameter 
message (e.g.: wrong message 
length, wrong ident-number, invalid 
parameters).

7 DIAG.Master_Lock The DP slave has been parameter-
ised by another master. This bit is 
set by the DP master (class 1) if the 
address in byte 4 does not match 
address 255 and differs from the 
master's own address. The DP 
slave sets this bit to 0.

Table 38:
Bit assignment in 
Header Byte 2 
Station_status_2

Bit 
no.

Name Meaning

0A) Diag.Prm_Req The slave must be assigned param-
eters again.

1A) Diag.Stat_Diag 
(static diagnostics)

The DP slave sets this bit to indicate 
that the master is to collect diag-
nostics information from the 
respective slave until it resets the 
bit. 
For example, the DP slave sets this 
bit if it is not capable of transmitting 
valid user data. 

2 This bit is set by the DP slave to 1.

3 Diag.WD_On 
(Watchdog on)

This bit is set by the DP slave, as 
soon as the watchdog control func-
tion has been activated.

Table 37:
Bit assignment in 
Header Byte 1 
Station_status_1

Bit 
no.

Name Meaning
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A If bit 1 and bit 0 are set, bit 0 has the higher priority

4 Diag.Freeze_Mode This bit is set by the DP slave upon 
receipt of a “Freeze control” 
command. 

5 Diag.Sync_Mode This bit is set by the DP slave upon 
receipt of a “Sync control” 
command.

6 reserved (0) -

7 Diag.Deactivated This bit is set by the DP master if 
the DP slave has been registered as 
inactive within the slave parameter 
set and no longer participates in 
cyclic data transfer. This bit is 
always reset to 0 by the DP slave. 

Table 39:
Bit assignment in 
Header Byte 3 
Station_status_3

Bit 
no.

Name Meaning

0-6 reserved

7 Diag.Ext_Diag_
Overflow

If this bit is set, there is more diag-
nostics data present than specified 
in the Ext_Diag_Data.
The DP slave sets this bit if the 
number of channel diagnostics 
messages exceeds the capacity of 
the DP slave's send buffer. 

Table 38:
Bit assignment in 
Header Byte 2 
Station_status_2

Bit 
no.

Name Meaning
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Diagnostics

5

Alarm/status diagnostics

Bytes 6 to 14 of the diagnostics message contain the device's 
status diagnostics. 

The module status is indicated by two bits per slot (module). 
Channel errors are not considered.

Table 40:
Header Byte 4 Di-
ag.Master Add

Name Meaning

Diag.Master_Add This byte contains the address of the 
master which has parameterised the 
slave. If none of the masters in the 
network has parameterised the slave, 
the slave will enter address 255 into 
this byte.

Table 41:
Header Bytes 5 
and 6 
Ident_Number

Name Meaning

Ident_Number
(unsigned16)

This word contains the PROFIBUS 
ident no. of this device.
This ident number can be used for 
verification purposes or for exact 
identification of the slave. 

Table 42:
Status diagnostics

Byte 
no.

Bit no. Name Meaning

6 0 to 5 Length Length of status diagnostics 
incl. header
(fixed at:
001001 = 9 )

6 to 7 Header Code for status diagnostics
(fixed at: 00)

7 0 to 7 Status_Type Diagnostics block contains 
module status.
(fixed at: 0x82)
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8 0 to 7 Slot number fixed at 0
(Gateway

9 1 to 0 Status_specifier 00: No further distinction
01: Status coming
10. Status going
11. reserved

2 to 7 reserved -

Table 42:
Status diagnostics

Byte 
no.

Bit no. Name Meaning
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Diagnostics

5

10 0 and 1 Comm. interface -

2 and 3 I/O module 1 00: data valid
01: data invalid due to 
module error
10: data invalid, wrong 
module inserted
11: data invalid, module not 
inserted

4 and 5 I/O module 2 see I/O module 1

6 and 7 I/O module 3 see I/O module 1

11 0 and 1 I/O module 4 see I/O module 1

2 and 3 I/O module 5 see I/O module 1

4 and 5 I/O module 6 see I/O module 1

6 and 7 I/O module 7 see I/O module 1

12 0 and 1 I/O module 8 see I/O module 1

2 and 3 I/O module 9 see I/O module 1

4 and 5 I/O module 10 see I/O module 1

6 and 7 I/O module 11 see I/O module 1

13 0 and 1 I/O module 12 see I/O module 1

2 and 3 I/O module 13 see I/O module 1

4 and 5 I/O module 14 see I/O module 1

6 and 7 I/O module 15 see I/O module 1

14 0 and 1 I/O module 16 00: valid
01: invalid, module error
10: invalid, wrong module
11: invalid, module missing

2 to 7 not used -

Table 42:
Status diagnostics

Byte 
no.

Bit no. Name Meaning
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Slot-specific diagnostics

Bytes 15 to 18 of the diagnostics message contain the slot-specific 
diagnostics.

1 bit per slot (module slot) indicates whether there are diagnostics 
messages present for the respective slot.

If the appropriate bit is set, a diagnostics entry is present for the 
respective slot.

Table 43:
Slot-specific diag-
nostics

Byte no. Bit no. Contents/slot

15 0 to 5 Length (incl. header)
(fixed at:
 000100 = 4)

6 and 7 Header
(fixed at: 01)

16 0 to 7 Slot 7 to slot 0
(one slot per bit)

17 0 to 7 Slot 15 to 8
(one slot per bit)

18 0 Slot 16

1 to 7 reserved
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5Channel-specific diagnostics

For each channel error three bytes are generated.
 If a single channel is affected by more than one error, e.g. overflow 
and 
HART® status, both are transferred successively.

Table 44:
Channel-specific 
diagnostics

Byte 
no.

Bit no. Name Meaning

1 0 to 5 Slot Slot number of module (0... 16)

6 and 7 Header (fixed at: 10

2 0 to 5 Channel Contains the number of the 
channel to which the channel-
specific diagnostics message 
refers.
Module errors (incl. gateway) 
are transferred as diagnostics 
messages to channel 0.

6 and 7 Coding
Input/output

00: reserved
01: input
10: output
11: input/output

3 0 to 4 Error codes The list of  “Error codes 
according to PROFIBUS-DP 
standard“ is provided in the 
following table. The list of  
“Manufacturer-specific error 
codes“ comes after it.

5 to 7 Channel 
type

000: reserved
001: 1 bit
010: 2 bits
011: 4 bits
100: 1 byte
101: 1 word
110: 2 words
111: reserved
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Error codes according to PROFIBUS-DP standard

The following error codes are in accordance with the definitions of 
the PROFIBUS-DP standard:

Table 45:
Error codes 

Code Meaning

0 reserved

1 Short-circuit

2 Underrange
U < 1.8 V (I < 3.6 mA)

3 Overrange 
U > 10.5 V (I > 21 mA)

4 Overload

5 Excess temperature

6 Wire-break

7 Upper limit exceeded

8 Below lower limit

9 Error

10 to 15 reserved

16 to 31 Manufacturer-specific (excom®)
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5Manufacturer-specific error codes

Within a modular slave system, the meaning of every error code 
transferred can vary in principle with every slot, i.e. according to the 
type of module type used. 

With excom®, the meaning of the error codes of the gateway and all 
I/O modules are different:

Table 46:
Error codes of the 
gateway

Code 
no. 

Meaning

16 ROM error

17 RAM error

18 EEPROM error

19 to 21 reserved

22 No CAN communication

23 Redundant CAN not available

24 Error power supply unit 1

25 Error power supply unit 2

26 Re-initialisation following a watchdog reset

27  Redundancy switchover

28 Redundant GDP missing

29 Redundant GDP not available

30 Redundant GDP error

31 Redundant GDP w/o DP comm.
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Diagnostics of analogue modules

The diagnostics messages of the excom® analogue modules 
depend on the parameterised measuring range of the modules.

Table 47:
Error codes for the 
I/O modules

Code 
no.

Meaning

19 Module type (desired configuration) not known

20 Module type (actual configuration) not known

21 reserved

22 Parameter not plausible (inconsistent)

23 to 29 reserved

30 HART® status error

31 HART® error

Table 48:
Diagnostics
Analogue 
modules

Measuring 
range

Short-
circuit

Wire
break

Under-
range

Over-
range

Table 49: 0 to 20 mA
or
0 to 10 V

X
(to be turned 
off sepa-
rately)

- - X

Table 50: 4 to 20 mA
or
2 to 10 V

X
(to be turned 
off sepa-
rately)

X
(to be turned 
off sepa-
rately)

X X
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5Module behaviour in the event of an error

The modules basically behave as defined in the substitute value 
strategy.
 The inverting of binary signals also results in inverting of the Min/
Max values, because the substitute value represents the required 
status of the instrumentation and not the status of the periphery. 

The following tables show the module behaviour in the event of an 
error:

Table 51:
Substitute value 
strategy
Analogue 
modules

Substitute value 
strategy

Type AI 

Numerical 
value

Type AO 

Physical 
value

Min. value

0 to 20 mA
0 to 10 V

0
0

0 mA

4 to 20 mA
2 to 10 V

3600
1800

3.6 mA

Max. value

0 to 20 mA/4 to 20 mA
and
0 to 10 V/2 to 10 V

22000
and
10500

22 mA

Last valid value XXXXX XX.XXX

Table 52:
Substitute value 
strategy
Digital modules

Substitute value 
strategy

Type DI Type 
DO

Type DI Type 
DO

Normal Inverse

Min. value 0 0 1 1

Max. value 1 1 0 0

Last valid value 0/1 0/1 1/0 1/0
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The following errors will lead to the setting of substitute 
values:

Input modules
(substitute value is transferred to the host system)

Wire-break

Short-circuit

Measuring value underrange

Measuring value overrange

Missing module 

Removed module

Internal communication interrupt (CAN)

Output modules

(substitute value is transferred to the periphery)

External communication interrupt (PROFIBUS)

Internal communication interrupt (CAN)

Removed gateway

Note

In the event of an error, the status bit if existent or enabled, is set to 
“1”
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Diagnostics

5excom® - parameters for line redundancy

excom® is set to redundant operation via the gateway parameters 
“Redundancy mode”, “Address offset” and “Address offset value”.

Redundancy mode “OFF”

If the parameter “Redundancy mode” is deactivated (“off”), excom® 
will operate in the line redundancy mode without monitoring func-
tion. If communication between the master and the primary gateway 
is interrupted, the redundant gateway of the excom® system takes 
over communication.

Figure 64:
Redundancy
parameters

Note

The communication capability of the redundant gateway is not ver-
ified on switchover. Additional diagnostics data is not generated.
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Redundancy mode “mode 1”

If the parameter “Redundancy mode” is set to (“mode 1”), excom® 
will also operate in the line redundancy mode. If communication 
between the master and the primary gateway is interrupted, the 
redundant gateway of the excom® system takes over communica-
tion.

In this mode, however, the communication capability of the redun-
dant gateway is verified on switchover.

By enabling the parameter “Address offset” (“ON”) and by entering 
an “Address offset value” other than “0”, the redundant gateway is 
assigned to an excom® internal virtual bus address (basic address 
of the excom® station + “Address offset value”).

Due to the virtual bus address set, the redundant gateway will react 
to the polling of all unconfigured slaves in the network by the 
PROFIBUS master and sends a receipt acknowledgement.

Based on this acknowledgement the communication ability of the 
redundant gateway is verified.

Diagnostics with redundancy mode 1 and mode 3

The different redundancy conditions, i.e. normal operation or error 
conditions, are indicated via the status diagnostics, the  “Channel-
specific diagnostics” page 5-55 (slot 0 channel 0) and the LEDs of 
the two gateways.
 The following conditions can occur:

1 R_SWITCH_OVER:
 Redundancy switchover has taken place (is reset after 10 s).

Table 53:
Redundancy 
status 
R_SWITCH_OVER

Active
gateway

Passive gateway Error code
(active gateway)

PRIO-LED OFF PRIO-LED flashes 
shortly

27
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52 R_GW_MISSING:
The redundant gateway is missing.

3 R_NOT_READY:
The redundant gateway is not ready.

4 R_GW_ERROR:
The redundant gateway is present, but there is an error.

5 R_NO_DP:
The redundant gateway cannot communicate with PROFIBUS; 
possible reasons are: HSA (Highest Station Address) too low, 
physical connection defective etc.

Table 54:
Redundancy 
status 
R_GW_MISSING

Active
gateway

Passive gateway Error code
(active gateway)

PRIO-LED 
flashes 

- 28

Table 55:
Redundancy 
status 
R_NOT_READY

Active
gateway

Passive gateway Error code
(active gateway)

PRIO-LED 
flashes

PDP LED red 29

Table 56:
Redundancy 
status 
R_GW_ERROR

Active
gateway

Passive gateway Error code
(active gateway)

PRIO-LED 
flashes

PDP LED red 30

Table 57:
Redundancy 
status 
R_GW_ERROR

Active
gateway

Passive gateway Error code
(active gateway)

PRIO-LED 
flashes

PDP LED red 31
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6 Gateway GDP1,5

Gateway GDP1,5................................................................................ 2

Connection to higher-level systems............................................................2
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Gateway parameters ...................................................................................6
– Mode 1 and mode 2 ................................................................................6
Function of the LEDs...................................................................................9
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6Gateway GDP1,5

The  excom® gateway GDP1,5 is an intrinsically safe gateway for 
PROFIBUS-DPV1. It connects the excom® station to the higher-level 
fieldbus system and is in charge of the entire data transfer. The 
gateway provides all PROFIBUS diagnostics data up to channel-
related diagnostics. Additional manufacturer-specific error codes 
are also generated by the gateway. These include HART® commu-
nication errors, power supply and commissioning errors, as well as 
information about simulators, internal communication, redundancy 
switchover etc..

Connection to higher-level systems

Connections to the PROFIBUS-DP network can either be estab-
lished by fibre optic or copper cables. When using fibre optic cables, 
a suitable converter for converting fibre optic signals to RS 485-IS 
signals must be selected.  “The coupler system OC11Ex/..” page 
5-17 converts RS485-IS signals to intrinsically safe fibre optic 
signals.
When using copper cables a suitable segment such as the  
“Segment coupler SC12Ex” page 5-4 (RS485-IS coupler) must be 
used in order to ensure explosion protection.

The gateway can be operated up to a maximum transmission speed 
of 1,500 kBaud. A standard SUB-D connector on the module rack is 
used to connect the bus. 

Figure 65:
Gateway GDP1,5
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Gateway GDP1,5

6excom® can be connected to any host system with a PROFIBUS 
master class 1 via its PROFIBUS interface in accordance with EN 
50170. 

Compliance with PROFIBUS standards ensures that configuration, 
parameterisation and diagnostics as well as cyclic data transfer 
between master and excom® are correct. In order to process acyclic 
services via PROFIBUS, the DPV1 extensions have been imple-
mented in excom®.

The GSD files TRK1FF9F.GSx and TRCKFF9F.GSx fully describe 
the behaviour of excom® on the PROFIBUS. Furthermore, they store 
the configuration and parameters of the individual modules.

To configure excom® the GSD file must be integrated into the 
respective hardware configurator of the host system. This ensures 
that the PROFIBUS master is supplied with excom® specific infor-
mation and data records.

Note

The configuration may be changed during operation, provided a 
suitable host system is used.
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Technical data

Table 58:
Technical data

Type GDP1,5

Operating voltage From central power supply unit via 
module rack

Internal
power consumption 

< 3 W

Connections

PROFIBUS-DP 9-pole SUB-D connector on module 
rack

Power supply Via connectors on the module rack

I.S. Approval PTB 00 ATEX 2162

Marking II 2 G SYST EEx ib IIC T4

RS485 fieldbus connection (terminal pair) I

Explosion protection 
type 

EEx ib IIC/IIB

Max. values

– No-load voltage U0 3.72 V

– Short-circuit current 
I0 

157 mA

– Max. power P0 146 mW

– Typical curve Linear

– Ui 4.2 V

External RS485 fieldbus system

Explosion protection 
type

SYST EEx ib IIC/IIB
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Gateway GDP1,5

6Max. values per terminal pair

– Ui 4.2 V

Max. total value of terminal pairs

– Ii 2.66 A

Cables: Cable type A or B (according to EN 50039)

L’/R’:  28.5 H/ (loop resistance)

C’  250nF/km

Litz wire diameter  0.2 mm 
Lumped inductances and capacitances 
within the fieldbus system are not 
admissible

General data

Galvanic
isolation

To PROFIBUS-DP according to EN 
50020 (Um = 60 V)

Protection degree IP20

Operating temperature -20 to +60 °C range
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Gateway parameters

The different parameters depend on the  “Configuration of the 
gateway” page 5-35. They are marked by a suffix on the product 
name
(C/D):

Mode 1 and mode 2

GDP1,5Ex/ GDP1,5Ex D/ GDP1,5Ex CD/ GDP1,5Ex C
 

Note

Refer to the following for the bit assignment for mode 1:
 “GDP1,5Ex” page Appendix-3
 “GDP1,5Ex D/ GDP1,5Ex CD” page Appendix-5
Mode 2:
 “GDP1,5Ex/ GDP1,5Ex C” page Appendix-22

Table 59:
Parameters for 
GDP1,5Ex 
(Mode1)

Parameter name Meaning

SF1/ SF2/ SF3 reserved

module rack (without function)

Analogue data format Status MSB:
Status bit on bit position 215

Status LSB:
Status bit on 20

No status:
Measuring value without 
status bit

Line frequency 50 Hz or 60 Hz filter to
suppress power supply line 
related interference on signal 
lines

Prm.Mode Parameterisation mode:
set via the GSD file
constantly to mode 1
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6

Power supply When there is a redundant 
supply via two power supply 
modules PSD24Ex, the power 
supply diagnostics are acti-
vated via the setting “redun-
dant”.

Redundancy mode Selection of the redundancy 
type:
– OFF 

Redundancy without moni-
toring function

– Mode 1: 
Flying redundancy

– Mode 3: 
System redundancy

(  “Redundancy” page 5-37)

Address offset Activation of the address 
offset in the “flying redun-
dancy” mode

Offset value Address offset in order to 
generate a virtual address.
 The redundant gateway is 
polled under the slave address 
+ address offset.

HCIR active Enable online configuration

HCIR WCBC factor Factor to generate the 
maximum conversion time 
between old and new configu-
ration.

HCIR WCBC Basis (x 100ms) Determines the basis of the 
conversion time

This parameter is valid only for the gateway configuration with a suffix “C” on the 
product name.

Table 59:
Parameters for 
GDP1,5Ex 
(Mode1)

Parameter name Meaning
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Cyclic data The default value of this 
parameter is “0” and must not 
be changed.

These parameters are valid only for the gateway configuration with a suffix “D” 
on the product name. This configuration is only possible in mode 1 !

Unused channels slot 1 Deactivation of individual 
channels on slot 1 by setting a 
bit at the appropriate location 
of the byte corresponding to 
the channel number.
Each slot is assigned one byte, 
i.e. a maximum of 8 channels. 
When defining the parameter, 
the value must often be 
entered in decimal format.
e.g.:
The channel 8 is deactivated 
with 1000 0000 (binary).
This is 128 in decimal format.
The channel 4 is deactivated 
with 0000 1000 (binary).
This is 8 in decimal format.
Channel:1,2,3,4,5,6,7,8
corresponds to 
decimal: 1,2,4,8,16,32,64,128

: :

Unused channels slot 16 Deactivation of individual 
channels on slot 16
(see “Unused channels Slot”)

Table 59:
Parameters for 
GDP1,5Ex 
(Mode1)

Parameter name Meaning
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Gateway GDP1,5

6Function of the LEDs

Table 60:
LED functions

LED Behaviour Function

Status Green Operational readiness 

OFF Not ready for operation (now 
power supply)

CAN Yellow Internal communication o.k.

Red No communication possible via 
the backplane

PDP Yellow flashing Invalid PROFIBUS address 
(0,126,127)

Red No data exchange with 
PROFIBUS master

PRIO
(redun-
dancy 
status)

OFF Gateway is passive

Yellow Gateway is active

Config OFF Configuration o.k.

Red flashing Configuration errors (missing or 
incorrectly fitted modules)
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7 Digital modules
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Digital input modules

DM80Ex - Digital input/output module, 8-channel

The input/output module DM80Ex is designed for connection of 
NAMUR sensors (EN 60 947-5-6) and actuators. If mechanical 
contacts are connected and the wire-break or short-circuit moni-
toring function is activated, a resistor circuitry (WM1, ident no. 
0912101) must be implemented. 

The 8 channels of the module are programmable as 8I, 8O, 4I/4O 
and 5I/3O in parameterisation mode 1. In parameterisation mode 2, 
groups of 2 channels can be freely configured as inputs or outputs. 
Module-specific parameter assignment with mode 1 or channel-
specific parameter assignment with mode 2 is possible by selecting 
the suitable  “GSD files” page 5-32.
The module is provided with protection type EEx ib IIC and may thus 
be used in combination with excom® in zone 1. The explosion 
protection type of the inputs/outputs is EEx ia IIC.

Figure 66:
DM80Ex

Note

All inputs and output are on a common potential, i.e. the channels 
are not isolated galvanically from each other.
 Only the input and output block, the bus and power supply are gal-
vanically isolated. 
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Digital input modules

7The input/output behaviour is parameterised via the PROFIBUS-DP 
master. Possible parameters are: switching behaviour, input delay, 
substitute value strategy, wire-break and short-circuit monitoring. 
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Configuration/data throughput

Different data throughputs are possible depending on the configu-
ration.

The following configurations are possible:

The following table shows the assignment of the bits of the three 
data bytes (input, output and status byte):

Table 61:
Configuration of 
the DM80Ex

Input 
bytes

Output 
bytes

Type Configuration

1 1 DM80Ex Bi-directional DM80Ex 
without status

2 1 DM80Ex S Bi-directional DM80 Ex with 
status indications

1 0 DM80Ex 8I DM80Ex as a pure input 
module without status indi-
cations

2 0 DM80Ex S 8I DM80Ex as a pure input 
module with status indica-
tions

Table 62:
Bit assignment of 
data bytes

Bit position

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Input byte 
n

Ch. 8 Ch. 7 Ch. 6 Ch. 5 Ch. 4 Ch. 3 Ch. 2 Ch. 1

Status byte
(Input byte 
n+1)

Ch. 8 Ch. 7 Ch. 6 Ch. 5 Ch. 4 Ch. 3 Ch. 2 Ch. 1

Output 
byte

Ch. 8 Ch. 7 Ch. 6 Ch. 5 Ch. 4 Ch. 3 Ch. 2 Ch. 1
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Digital input modules

7

For example:

5 inputs / 3 outputs:

Bits 0-4 in the input byte n are the inputs of channels 1-5.

Bits 5-7 in the output byte are the outputs of channels 6-8.

Note

In parameterisation mode 1 combined with a mixed operation, the 
low order channels are inputs and the high order channels are out-
puts,

Note

The status byte is configured in the same manner.
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Wiring diagrams

Figure 67:
Terminal assign-
ment DM80Ex
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Digital input modules

7Technical data 

DM80Ex

Table 63:
Technical data of 
the digital module 
DM80Ex

Type DM80Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 2 W

Inputs 8 sensors according to NAMUR 
(EN 60947-5-6)

No-load voltage 8 V DC

Short-circuit current Approx. 4 mA per input

Switching threshold 
OFF/ON

1.7 mA / 1.5 mA

Switching frequency < 100 Hz

Short-circuit Ra < 367  (4.1 mA)

Wire-break < 0.1 mA 

Outputs 8 actuators

No-load voltage 8 V DC

Nominal current Approx. 4 mA per output

Internal resistance 320 W

Switching frequency < 100 Hz

Short-circuit Ra < 367 W 

Wire-break < 0.2 mA

I.S. Approval PTB 00 ATEX 2178 

Marking II 2 (1) G  EEx ib [ia] IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 
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No-load voltage U0  9.6 V

Short-circuit current  I0  44 mA

Max. power P0 106 mW

Typical curve Linear

Max. internal
inductance LI

Negligible

Max. internal
capacitance CI

Negligible

Max. external
inductance L0

( “max. L0 and max. C0 for DM80Ex” 
page 7-9)

Max. external
capacitance C0

( “max. L0 and max. C0 for DM80Ex” 
page 7-9)

General data

Galvanic isolation To bus and to supply

Protection degree IP20

Operating temperature -20...+60 °C

Relative humidity 95 % at 55 °C according to EN60069-
2

Vibration and shock 
testing

according to IEC 68-2-6 and IEC 68-
2-27
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Digital input modules

7Refer to the following table for the max. external inductance L0 and 
max. external capacitance C0  values for the excom® module 
DM80Ex.

Module parameters

Mode 1 

In mode 1, the module has 1 parameter byte.

Table 64:
max. L0 and 
max. C0 for 
DM80Ex

Max.
external inductance 
L0 (mH)

Max.
external capacitance C0 (mF)

IIC IIB

2 0.9 5.1

1 1.1 6.1

0.5 1.3 7.3

0.2 1.7 8.6

Note

Refer to the following for the bit assignment for mode 1:
 “DM80Ex/ DM80Ex S” page Appendix-7
 “DM80Ex 8I/ DM80Ex S 8I” page Appendix-8.
Mode 2:
 “DM80Ex/ DM80Ex S/ DM80Ex 8I/ DM80Ex S 8I” page Appen-
dix-24

Table 65:
DM80Ex...
 (mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is acti-
vated/deactivated for all 8 chan-
nels of the module.
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Wire break monitoring Wire-break monitoring is acti-
vated/deactivated for all 8 chan-
nels of the module.

Substitute value 
strategy

Depending on the parameter 
setting, either the minimum, the 
maximum or the last valid value is 
set.

Debouncing In order to debounce the mechan-
ical contacts an additional attenu-
ation of the input signals is acti-
vated.

Polarity Activation or deactivation of signal 
inverting.

Effective direction Depending on the set parameters, 
the module's channels are either 
configured as inputs or as 
outputs.

Table 65:
DM80Ex...
 (mode 1)

Parameter name Meaning
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Digital input modules

7Mode 2

In mode 2, the module has 5 parameter bytes.

In mode 2, module parameterisation is always effective for two 
channels.

Table 66:
DM80Ex...
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is acti-
vated and deactivated separately 
for each channel.

Wire break monitoring Wire-break monitoring is acti-
vated and deactivated separately 
for each channel.

Substitute value 
strategy

Depending on the parameter 
setting, either the minimum, the 
maximum or the last valid value is 
set separately for each channel.

Effective direction Depending on the set parameters, 
the module's channels are either 
configured as inputs or as 
outputs.

Polarity Activation or deactivation of signal 
inverting.

Debouncing In order to debounce the mechan-
ical contacts an additional attenu-
ation of the input signals is acti-
vated.

Channel 1 Activation/deactivation of channel 
1.

: :

Channel 8 Activation/deactivation of channel 
8.
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Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

In addition to the module status (device-specific diagnostics) and 
the status overview (slot-specific diagnostics), the module DM80Ex 
supports the following channel status indications (channel-specific 
diagnostics):

Functions of the LEDs

Table 67:
Error codes 

Error code No. Meaning

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not 
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

Table 68: LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

Flashing green 
rapidly

The gateway has not sent any 
output data.
The master is not yet in 
data_exchange after configura-
tion. 

Channel Yellow Channel switched

Red Channel error
(wire-break, short-circuit)
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Digital input modules

7DI40Ex4 - digital input module, 4-channel

The input module DI40Ex is designed for connection of up to 4 
sensors according to NAMUR (EN 60947-5-6) or mechanical 
contacts. If mechanical contacts are connected and the wire-break 
or short-circuit monitoring function is activated, a suitable resistor 
circuitry (WM1, ident no. 0912101) must be implemented.

The module is provided with protection type EEx ib IIC and can thus 
be used in combination with excom® in zone 1. The explosion 
protection type of the inputs is EEx ia IIC. The field devices can 
therefore be operated in zone 0.

 

Parameterisation

The input behaviour is parameterised via the PROFIBUS-DP master. 
Possible parameters are: switching behaviour, input delay, substi-
tute value strategy, wire-break and short-circuit monitoring.

Figure 68:
DI40Ex

Note

The fieldbus, the power supply and the channels are galvanically 
isolated.
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Wiring diagrams

Figure 69:
Terminal assign-
ment DI40Ex

����

�� �

����

�� �

����

�� �

����

�� �

���������

���������

���������

���������

���������	����
���	� �	������	���	��� ��������!������� ��

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2122 of 3168



D300398 0506 -  excom® 7-15
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7Technical data

DI40Ex

Table 69:
Technical data 
DI40Ex

Type DI40Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 2 W

Inputs 4 sensors according to NAMUR
(EN 60947-5-6)

No-load voltage 8 V DC

Short-circuit current Approx. 4 mA per input

Switching threshold 
OFF/ON

1.8 mA / 1.3 mA

Switching frequency 
(binary input) 

< 50 Hz

Short-circuit Ra < 367 W 

Wire-break < 0.1 mA

I.S. Approval PTB 00 ATEX (pending)

Marking II 2 (1) G  EEx ib [ia] IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 

No-load voltage U0  8.7 V

Short-circuit current  I0  8.8 mA

Max. power P0 106 mW

Typical curve Linear

Max. internal
inductance LI

Negligible
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Refer to the following table for the max. external inductance L0 and 
max. external capacitance C0  values for the excom® module 
DI40Ex.

Max. internal
capacitance CI

Negligible

Max. external
inductance L0

( “max. L0 and max. C0 for DI40Ex” 
page 7-16)

Max. external
capacitance C0

( “max. L0 and max. C0 for DI40Ex” 
page 7-16)

General data

Galvanic isolation complete

Protection degree IP20

Operating temperature -20...+70 °C

Relative humidity 95 % at 55 °C according to EN60068-
2

Vibration and shock 
testing

according to IEC 68-2-6 and IEC 68-
2-27

Table 70:
max. L0 and 
max. C0 for 
DI40Ex

Max.
external inductance L0 
(mH)

Max.
external capacitance C0 (mF)

IIC IIB

2 0.9 5.1

1 1.1 6.1

0.5 1.3 7.3

0.2 1.7 8.6
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Digital input modules

7Module parameters

Mode 1

In mode 1, the module has 1 parameter byte.

Note

Refer to the following for the bit assignment for mode 1:
 “DI40Ex” page Appendix-8.
Mode 2:
 “DI40Ex” page Appendix-25

Table 71:
DI40Ex (mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is 
activated/deactivated for all 
4 channels of the module.

Wire break monitoring Wire-break monitoring is 
activated/deactivated for all 
4 channels of the module.

Substitute value 
strategy

Depending on the parameter 
setting, either the minimum, 
the maximum or the last valid 
value is set.

Debouncing In order to debounce the 
mechanical contacts an 
additional attenuation of the 
input signals is activated.

Polarity Activation or deactivation of 
signal inverting.

reserved -
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Mode 2

In mode 1, the module has 4 parameter bytes (1 byte per channel).

Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

In addition to the module status (device-specific diagnostics) and 
the status overview (slot-specific diagnostics), the module DI40Ex 
supports the following channel status indications (channel-specific 
diagnostics):

Note

The parameters in mode 2 for the module DI40Ex are the same as 
those of mode 1.

However, parameterisation in mode 2 always applies to a single 
channel and not to the entire module.

Table 72:
Error codes 

Error code No. Meaning

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not 
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)
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Digital input modules

7Function of the LEDs

Table 73:
LED functions

LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

channel
(1-4)

Yellow Channel switched

Red Channel error
(wire-break, short-circuit)
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Digital output module for standard Exi valves

 DO40Ex - Digital output module, 4-channel

The output module D040Ex is designed for connection of intrinsi-
cally safe actuators such as valves (with the two states “open” and 
“closed”) or indicators. 

It is provided with protection type EEx ib IIC and may thus be used 
in combination with excom® in zone 1. The explosion protection 
type of the outputs is EEX ia IIC.

One actuator may be connected per channel. Each channel has two 
intrinsically safe circuits with different I.S. data.

Diagnostics

The module is provided with short-circuit and wire-break monitoring 
when the output is switched.

Valve control

The values for valve actuation are shown in the load curve (see  
“Load curve of the DO40Ex” page 7-25). 

Figure 70:
DO40Ex

Note

The outputs are galvanically isolated from each other.
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Digital output module for standard Exi valves

7The admissible limit values can be taken from the respective I.S. 
certificates of the valve manufacturers.

Valves that require a higher output than the “maximum power” on 
the output must be actuated via valve control modules. Suitable 
control modules can be connected directly to the outputs of the 
DO40Ex module.

The following variations are possible, for example, for connection 1:

The following variations are possible, for example, for connection 2:

Note

Each channel has two connections. These connections have differ-
ent no-load voltage values and can only be used individually and 
never together.
If a connection is used, the neighbouring connection for the same 
channel loses its functionality.

Table: 74
Power specifica-
tions for connec-
tion 1

Voltage and 
maximum current 
with a no-load 
voltage of 24 VDC

Maximum power at 
output

24 V/6 mA 144 mW

18 V/ 25 mA 450 mW

Table: 75Power 
specifications for 
connection 2

Voltage and 
maximum current 
with a no-load 
voltage of 16 VDC

Maximum power at 
output

15 V/35 mA 525 mW

12 V/ 45 mA 540 mW
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Wiring diagrams

Figure 71:
Terminal assign-
ment DO40Ex +

–

+

–

+
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+

–

channel 1
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channel 3

channel 4

terminal configuration connection possibilities (selectable)
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connection 2
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Digital output module for standard Exi valves

7Technical data 

DO40Ex

Table 76:
Technical data of 
the digital output 
module DO40Ex

Type DO40Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 2 W

Outputs 4 actuators

No-load voltage 16 V DC 24 V DC

Nominal current 15 V/35 mA; 
12 V/ 45 mA

24 V/6 mA; 
18 V/ 25 mA

Internal resistance 300 W

Switching frequency < 100 Hz

Short-circuit (pulsed) 100 W 

Wire-break < 1 mA

I.S. Approval PTB 00 ATEX 2047 

Marking II 2 (1) G  EEx ib [ia] IIC T4

Max. I.S. values
(field circuits)

EEx ia IIC/IIB 

No-load voltage U0  18.9 V  27 V

Short-circuit current  I0  100 mA

Max. power P0 675 mW

Typical curve Trapezoidal Linear

Max. internal
inductance LI

24 nF
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Max. internal
capacitance CI

Negligible 

Max. external
inductance L0

 “max. L0 and max. C0 for DO40Ex with 
16 V DC actuators” page 7-25 and 
 “max. L0 and max. C0 for DO40Ex with 
24 V DC actuators” page 7-26

Max. external
capacitance C0

 “max. L0 and max. C0 for DO40Ex with 
16 V DC actuators” page 7-25 and 
 “max. L0 and max. C0 for DO40Ex with 
24 V DC actuators” page 7-26

General data

Galvanic
isolation

complete

Protection degree IP20

Operating temperature -20...+60 °C

Relative humidity 95 % at 55 °C according to EN60069-
2

Vibration and shock 
testing

according to IEC 68-2-6 and IEC 68-2-
27
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Digital output module for standard Exi valves

7Load curve

Table 77:
Load curve of the 
DO40Ex

Table 78:
max. L0 and 
max. C0 for 
DO40Ex with 
16 V DC actuators

Max.
external inductance 
L0

Max.
external capacitance C0 (mF)

IIC IIB

2 - 976

1 86 976

0.5 106 976

0.2 156 1176

0

5
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15

20

25

0 10 20 30 40 50 60

Uo < 27 V

Uo < 18,9 V

70
I in mA

U in V
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Module parameters

Mode 1

In mode 1, the module has 1 parameter byte.
.

Table 79:
max. L0 and 
max. C0 for 
DO40Ex with 
24 V DC actuators

Max.
external inductance 
L0

Max.
external capacitance C0 (mF)

IIC IIB

2 0.10 1

1 0.10 1

0.5 0.12 1

0.2 0.15 1.17

Note

Refer to the following for the bit assignment for mode 1:
 “DO40Ex” page Appendix-9.
Mode 2:
 “DO40Ex” page Appendix-26.

Table 80:
DO40Ex (mode 1 
and 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is 
activated/deactivated for all 
4 channels of the module.

Wire break moni-
toring

Wire-break monitoring is 
activated/deactivated for all 
4 channels of the module.

Substitute value 
strategy

Depending on the parameter 
setting, either the minimum, 
the maximum or the last valid 
value is set.
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Digital output module for standard Exi valves

7

Polarity Activation or deactivation of 
signal inverting.

Table 80:
DO40Ex (mode 1 
and 2)

Parameter name Meaning
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Mode 2

In mode 2, the module has 4 parameter bytes.

Bit configuration of the output byte

The values for the 4 channels of the module are assigned to bits 0 
to 3 of the output byte. Bits 4 to 7 are not assigned.

Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

Alongside the module status (device-specific diagnostics) and the 
status overview (slot-specific diagnostics), the module DO40Ex 
supports the following channel status indications (channel-specific 
diagnostics):

Note

The parameters in mode 2 for the module DI40Ex are the same as 
those of mode 1. 

However, parameterisation in mode 2 always applies to a single 
channel and not to the entire module.

Table 81:
Bit configuration 
of the A bytes

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Output 
byte

- - - - Ch. 4 Ch. 3 Ch. 2 Ch. 1

Table 82:
Error codes 

Error code No. Meaning

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not 
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)
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Digital output module for standard Exi valves

7Function of the LEDs

Table 83:
Function of the 
LEDs

LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

Flashing green 
rapidly

The gateway has not sent any 
output data.
The master is not yet in 
data_exchange after configura-
tion. 

Channel Yellow Channel switched

Red Channel error
(wire-break, short-circuit)
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8 Analogue modules
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8Analogue modules 

AI40Ex - Analogue input module, 4-channel

The input module AI40Ex is designed for connection of 2-wire trans-
ducers (active input = source mode / passive transducer).

The module is provided with protection type EEx ib IIC and can thus 
be used in combination with excom® in zone 1. The explosion pro-
tection type of the inputs is EEX ia IIC.

Channel-wise parameterisation

Parameters, such as wire-break monitoring, short-circuit moni-
toring, substitute value strategy etc. can be set separately for each 
channel and are initiated exclusively by the PROFIBUS master.

Figure 72:
Analogue input 
module AI40Ex

Note

The inputs are galvanically isolated from each other.
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Wiring diagrams

The input module AI40Ex can be connected as an active input to a 
two-wire transducer or as a passive input to a four-wire transducer 
with an external power supply.

The following wiring diagram shows the analog input in “active” 
mode, i.e. the connected two-wire measuring transducer is 
powered via the signal cable. The “Connection“ parameter 
(discribed on  page 8-9 ) must be parameterised as “active“.

Figure: 73
The analogue in-
put is “active” 
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Analogue modules

8The following wiring diagram shows the analog input in “passive” 
mode, i.e. the connected four-wire measuring transducer is 
powered via an external power source. The “Connection“ parameter 
(discribed on  page 8-9 ) must be parameterised as “passive“.

Figure: 74
The analogue in-
put is “passive” 

–

+

–

+
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–
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Technical data

AI40Ex

Table 84:
Technical data 
AI40Ex

Type AI40Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 3.5 W

Inputs 4 analogue sensors

Input voltage > 15 V DC at 22 mA (at the trans-
mitter)

Input current 0/4...20 mA per input

Overrange > 22 mA

Short-circuit < 5 V (in “live zero” mode only)

Underrange 2...3.6 mA

Wire-break < 2 mA (in “live zero” mode only)

Resolution 14 bits

Linearity tolerance < 0.1 % (of final value)

Temperature drift < 50 ppm/K

 Rise/release time < 50 ms (10...90 %)

I.S. Approval PTB 03 ATEX 2217

Marking II 2 (1GD) G  EEx ib  [ia] IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 

No-load voltage U0  19.1 V

Short-circuit current  I0  90 mA

Max. power P0  800 mW
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Refer to the following table for the max. external inductance and 
capacitance values for the module AI40Ex: 

Typical curve Trapezoidal

UQ 23.3 V

R 134 

Max. internal
inductances LI

Negligible

Max. internal
capacitances CI

 24.2 nF 

Max. external
inductances L0

 “Maximum external inductance 
and capacitance” page 8-7

Max. external
capacitances C0

 “Maximum external inductance 
and capacitance” page 8-7

General data

Galvanic isolation to bus and to supply

Protection degree IP20

Operating temperature -20...+70 °C

Relative humidity 95 % at 55 °C according to 
EN60068-2

Vibration and shock 
testing

according to IEC 68-2-6 and IEC 
68-2-27

Table 85:
Maximum external 
inductance and 
capacitance

 EEx ia + EEx ib

IIC IIB

L0 0.2 mH 1.0 mH

 C0 125 nF 870 nF
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Module parameters

Mode 1

Two types of GSD files are available. If you wish to parameterise 
your excom®  station in mode 1, select the GSD file “Trk1ff9f”. This 
provides only one byte of parameter data per module. All channels 
of a module are assigned the same parameters.

In mode 1, the module has 1 parameter byte.

Note

Refer to the following for the bit assignment for mode 1:
 “AI40Ex” page Appendix-10
Mode 2:
 “AI40Ex” page Appendix-27

Table 86:
AI40Ex
(mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated/
deactivated for all 4 channels of the 
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Filter (PT1) Activation of a software filter for gener-
ating an average value.

Measuring range Depending on the parameterisation, the 
measuring range is either set to 0...20 mA 
or 4...20  mA.
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Connection With this parameter, the type of trans-
ducer supply must be indicated.
The parameter must indicate active if the 
transducer supply is provided via the 
input terminal of the excom® station!
The parameter must indicate passive if 
the transducer power supply is provided 
externally!
 “Wiring diagrams” page 8-4

Table 86:
AI40Ex
(mode 1)

Parameter name Meaning
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Mode 2

Two types of GSD files are available. If you wish to parameterise 
your excom®  station in mode 2, select the GSD file “Trckff9f”.

In mode 2, the module has 4 parameter bytes (1 byte per channel).

The channel number is at the beginning of the parameter name, e.g. 
“C1:Replacement value strategy” for parameterising the replace-
ment value strategy of the first channel.

Note

The parameters in mode 2 for the module AI40Ex are the same as 
those of mode 1.

However, parameterisation in mode 2 always applies to a single 
channel and not to the entire module.
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8Measured value representation

The resolution is 14 bits, i.e. the analogue value of 0...25 mA is digi-
tised as a number between 0 and 16383. To simplify representation 
the digitised value is spread over a range from 0...25000 and trans-
ferred to the host system. The representation depends on the 
gateway parameter  “Analogue data format” page Appendix-3. 
Three formats can be set for the measured value in the process 
input data.

* SB =Status bit
The status bit is set if there is an error that triggers a diagnostics 
indication.
The status bit is left-justified, right-justified or not incorporated in the 
process value at all, depending on the gateway parameter  
“Analogue data format” page Appendix-3 selected.

Table 87:
Measuring value
representation

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

MSB LSB

SB* 0 -25000 corresponds to 0 - 25 mA

0 -25000 corresponds to 0 - 25 mA SB*

0 -25000 corresponds to 0 - 25 mA

Table 88:
Substitute values 
for the AO40Ex

Measuring 
range

Substitute values

0 to 20 mA Min.: 0 mA
Max: 22 mA

4 to 20 mA Min: 3.6 mA
Max: 22 mA
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Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

Alongside the module status (device-specific diagnostics) and the 
status overview (slot-specific diagnostics), the module AIH40Ex 
supports the following channel status indications (channel-specific 
diagnostics):

The channel-specific status indications depend on the module 
parameters.

The  “Short-circuit monitoring” page 8-8” and “ “Wire break moni-
toring” page 8-8 parameters can be used to disable the corre-
sponding diagnostics indications.

Four different parameter settings must be taken into account:

Table 89:
Parameterisation:
 “Measuring 
range” page 8-8 
to “4...20 mA”
 “Connection” 
page 8-9  to
“active”

Error code No. Meaning

Standard 1 Short-circuit

6 Wire-break

2 Underrange

3 Overrange

Specific 19 Module type (desired 
configuration) not 
known

20 Module type (actual 
configuration) not 
known

22 Parameter not plausible 
(inconsistent)
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Table 90:
Parameterisation:
 “Measuring 
range” page 8-8 
to “0...20 mA”
 “Connection” 
page 8-9  to
“active”

Error code No. Meaning

Standard 1 Short-circuit

3 Overrange

Specific 19 Module type (desired 
configuration) not 
known

20 Module type (actual 
configuration) not 
known

22 Parameter not plausible 
(inconsistent)

Table 91:
Parameterisation:
 “Measuring 
range” page 8-8 
to “4...20 mA”
 “Connection” 
page 8-9  to
passive”

Error code No. Meaning

Standard 1/6 Line errors

2 Underrange

3 Overrange

Specific 19 Module type (desired 
configuration) not 
known

20 Module type (actual 
configuration) not 
known

22 Parameter not plausible 
(inconsistent)
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Function of the LEDs

Table 92:
Parameterisation:
 “Measuring 
range” page 8-8 
to “0...20 mA”
 “Connection” 
page 8-9  to
“passive”

Error code No. Meaning

Standard 1/6 Line errors

2 Underrange

Specific 19 Module type (desired 
configuration) not 
known

20 Module type (actual 
configuration) not 
known

22 Parameter not plausible 
(inconsistent)

Table 93:
LED functions

LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

Flashing green 
rapidly

The module has been configured. 
The gateway has not sent any 
output data.
The master is not yet in 
data_exchange after configura-
tion.

channel
(1-4)

Yellow

Red Channel error
(wire-break, short-circuit etc.)
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8AI41Ex - Analogue input module, 4-channel

The input module AIH41Ex is designed for connection of 4-wire 
transducers (passive input = non-source mode / active transducer).

The module is provided with protection type EEx ib IIC and can thus 
be used in combination with excom® in zone 1. The explosion 
protection type of the inputs is EEX ia IIC.

Channel-wise parameterisation

Parameters, such as line monitoring, substitute value strategy etc. 
can be set separately for each channel; parameterisation is initiated 
exclusively by the PROFIBUS master.

Figure 75:
Analogue input 
module AI41Ex

Note

The inputs are galvanically isolated from each other.
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Wiring diagrams

The input module AI41Ex can be connected as a passive input to a 
four-wire measuring transducer. The power supply must be 
provided externally.

The following wiring diagram shows the analogue voltage input with 
an external power supply for the measuring transducer:

Figure: 76
The analogue
voltage input is 
passive
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channel 1
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8The following wiring diagram shows the analogue current input with 
an external power supply for the measuring transducer:

Figure: 77
The analogue
current input is 
passive

–

+

–

+

–

+

–

+

channel 1
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channel 3

channel 4
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Technical data

AI41Ex

Table 94:
Technical data 
AI41Ex

Type AI41Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 2 W

Inputs 4 analogue sensors

Input current 0/4...20 mA per input

Overrange > 22 mA

Short-circuit < 5 V (in “live zero” mode only)

Underrange 2...3.6 mA

Wire-break < 2 mA (in “live zero” mode only)

Resolution 14 bits

Linearity tolerance < 0.1 % (of final value)

Temperature drift < 50 ppm/K

 Rise/release time < 50 ms (10...90 %)

I.S. Approval PTB 03 ATEX 2217

Marking II 2 (1GD) G  EEx ib  [ia] IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 

No-load voltage U0  6.6 V

Short-circuit current  I0  2.1 mA

Max. power P0  3.5 mW

Typical curve Linear

R 134 
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Refer to the following table for the max. external inductance and 
capacitance values for the module AI41Ex: 

Max. internal
inductances LI

Negligible

Max. internal
capacitances CI

Negligible

Max. external
inductances L0

 “Maximum external inductance 
and capacitance” page 8-19

Max. external
capacitances C0

 “Maximum external inductance 
and capacitance” page 8-19

General data

Galvanic isolation to bus and to supply

Protection degree IP20

Operating temperature -20...+70 °C

Relative humidity 95% at 55 °C acc. to EN 60068-2

Vibration and shock 
testing

according to IEC 68-2-6 and 
IEC 68-2-27

Table 95:
Maximum external 
inductance and 
capacitance

 IIC IIB

L0 (mH)  C0 ( F)  C0 ( F)

2 2.0 11

 1 2.3 12

0.5 2.7 15

0.2 3.3 19
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Module parameters

Mode 1

Two types of GSD files are available. If you wish to parameterise 
your excom® station in mode 1, select the GSD file “Trk1ff9f”. This 
provides only one byte of parameter data per module. All channels 
of a module are assigned the same parameters.

In mode 1, the module has 1 parameter byte.

Note

Refer to the following for the bit assignment for mode 1:
 “AI41Ex” page Appendix-11
Mode 2:
 “AI41Ex” page Appendix-28

Table 96:
AI40Ex
(mode 1)

Parameter name Meaning

Line monitoring Line monitoring is activated or deacti-
vated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Filter (PT1) Activation of a software filter for gener-
ating an average value.

Measuring range Depending on the parameterisation, the 
measuring range is either set to 0 to 20 
mA, 4 to 20 mA, 0 to 10 V or 2 to 10 V.
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8Mode 2

Two types of GSD files are available. If you wish to parameterise 
your excom® station in mode 2, select the GSD file “Trckff9f”. 

In mode 2, the module has 4 parameter bytes (1 byte per channel).

The channel number is at the beginning of the parameter name, e.g. 
“C1:Replacement value strategy” for parameterising the replace-
ment value strategy of the first channel.

Note

The parameters in mode 2 for the module AI41Ex are the same as 
those of mode 1.

However, parameterisation in mode 2 always applies to a single 
channel and not to the entire module.
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Measured value representation

The resolution is 14 bits, i.e. the analogue value of 0...25 mA or 
0...10 VDC is digitised as a number between 0 and 16383. To 
simplify representation, the digitised value is spread over a range 
from 0...25000 for the current value and transferred to the host 
system. The voltage value is represented in the range from 0 to 1000 
for transferring to the host system. The representation depends on 
the gateway parameter  “Analogue data format” page Appendix-3. 
Three formats can be set for the measured value in the process 
input data.

* SB =Status bit
The status bit is set if there is an error that triggers a diagnostics 
indication.
The status bit is left-justified, right-justified or not incorporated in the 
process value at all, depending on the gateway parameter  
“Analogue data format” page Appendix-3 selected.

Table 97:
Measuring value
representation

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

MSB LSB

SB* 0 -25000 corresponds to 0 - 25 mA

SB* 0-10000 corresponds to 0 to 10 V

0 -25000 corresponds to 0 - 25 mA SB*

0-10000 corresponds to 0 to 10 V SB*

0 -25000 corresponds to 0 - 25 mA

0-10000 corresponds to 0 to 10 V
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Table 98:
Substitute values 
for AI41Ex

Measuring 
range

Substitute values

0 to 20 mA Min: 0 mA
Max: 22 mA

4 to 20 mA Min: 3.6 mA
Max: 22 mA

0 to 10 V Min: 0 V
Max: 10.5 V

2 to 10 V Min: 1.8 V
Max: 10.5 V
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Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

Alongside the module status (device-specific diagnostics) and the 
status overview (slot-specific diagnostics), the module AI41Ex 
supports the following channel status indications (channel-specific 
diagnostics):

The channel-specific status indications depend on the module 
parameters.

The  “Line monitoring” page 8-20 parameter can be used to disable 
the corresponding diagnostics indications.

Two different parameter settings must be taken into account:

Table 99:
Parameterisation:
 “Measuring 
range” page 8-8 
to “4...20 mA” or 
“2..10 V”

Error code No. Meaning

Standard 1/6 Line errors

2 Underrange

3 Overrange

Specific 19 Module type (desired 
configuration) not 
known

20 Module type (actual 
configuration) not 
known

22 Parameter not plausible 
(inconsistent)
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Function of the LEDs

Table 100:
Parameterisation:
 “Measuring 
range” page 8-8 
to “0...20 mA” or 
“0..10 V”

Error code No. Meaning

Standard 1/6 Line errors

3 Overrange

Specific 19 Module type (desired 
configuration) not 
known

20 Module type (actual 
configuration) not 
known

22 Parameter not plausible 
(inconsistent)

Table 101:
LED functions

LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

Flashing green 
rapidly

The module has been configured. 
The gateway has not sent any 
output data.
The master is not yet in 
data_exchange after configura-
tion.

channel
(1-4)

Yellow

Red Channel error
(wire-break, short-circuit etc.)
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AO40Ex - Analogue output module, 4-channel

The output module AO40Ex is designed for connection of intrinsi-
cally safe actuators such as control valves or process indicators.

The module is provided with protection type EEx ib IIC and can thus 
be used in combination with excom® in zone 1. The explosion 
protection type of the outputs is EEX ia IIC.

HART® compatibility

The module is suitable for connection of HART® compatible actua-
tors. Thus the module can be parameterised directly via the connec-
tion level of the module rack via an approved modem.

HART® compatibility means it is possible to connect to the terminals 
of the transmitter with an FSK modem. (the corresponding load is 
inverted in the module.)

Measured value representation

The resolution is 13 bits, i.e. the analogue value of 0...25 mA is 
reproduced as a number between 0 and 8191. In order to simplify 
value representation, the host system operates with the value range 
of  0...25000. 

Figure 78:
Analogue output 
module AO40Ex

Note

The outputs are galvanically isolated from each other.
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8Channel-wise parameterisation

Parameters, such as line monitoring, substitute value strategy etc. 
can be set separately for each channel; parameterisation is initiated 
exclusively by the PROFIBUS master.

Wiring diagrams

Figure 79:
Terminal assign-
ment AO40Ex
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Technical data

AO40Ex

Table 102:
Technical data 
AO40Ex

Type AO40Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 3.5 W

Outputs 4 analogue actuators

No-load voltage < 16 V DC

Output current 0/4...20 mA per output

External load < 600 W

HART® impedance > 240 W

Short-circuit < 100 W (in “live zero” mode 
only)

Wire-break < 2 mA (in “live zero” mode only)

Resolution 13 bits

Linearity tolerance < 0.1 % (of final value)

Temperature drift < 50 ppm/K

Rise/release time < 50 ms (10...90 %)

I.S. Approval PTB 00 ATEX 2179 

Marking II 2 (1) G  EEx ib [ia] IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 

No-load voltage U0  18.9 V

Short-circuit current  I0  80 mA

Max. power P0 510 mW
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Refer to the following table for the max. external inductance and 
capacitance values for the module AO40Ex: 

Typical curve Trapezoidal

Max. internal
inductances LI

Negligible

Max. internal
capacitances CI

25 nF 

Max. external
inductances L0

  “max. L0 and max. C0 for 
AO40Ex” page 8-29

Max. external
capacitances C0

 “max. L0 and max. C0 for 
AO40Ex” page 8-29

General data

Galvanic isolation complete

Protection degree IP20

Operating temperature -20...+60 °C

Relative humidity 95 % at 55 °C according to 
EN60069-2

Vibration and shock 
testing

according to IEC 68-2-6 and 
IEC 68-2-27

Table 103:
max. L0 and 
max. C0 for 
AO40Ex

Max.
external inductance L0

Max.
external capacitance C0 (mF)

IIC IIB

2 0.10 1

1 0.10 1

0.5 0.12 1

0.2 0.15 1.17
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Module parameters

Mode 1

In mode 1, the module has 1 parameter byte.

Note

Refer to the following for the bit assignment for mode 1:
 “AO40Ex” page Appendix-11
Mode 2:
 “AO40Ex” page Appendix-29

Table 104:
AO40Ex
 (mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated/
deactivated for all 4 channels of the 
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Measuring range Depending on the parameterisation, the 
measuring range is either set to 0...20 mA 
or 4...20  mA.
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8Mode 2

In mode 2, the module has 4 parameter bytes (1 byte per channel).

Measured value representation

Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

Alongside the module status (device-specific diagnostics) and the 
status overview (slot-specific diagnostics), the module AO40Ex 
supports the following channel status indications (channel-specific 
diagnostics):

Note

The parameters in mode 2 for the module AO40Ex are the same as 
those of mode 1. 

However, parameterisation in mode 2 always applies to a single 
channel and not to the entire module.

Table 105:
Measuring value
representation

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

0 -25000 corresponds to 0 - 25 mA

Table 106:
Substitute values 
for the AO40Ex

Measuring 
range

Substitute values

0 to 20 mA Min: 0 mA
Max: 22 mA

4 to 20 mA Min: 3.6 mA
Max: 22 mA

Table 107:
Error codes 

Error code No. Meaning

Standard 1 Short-circuit
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Function of the LEDs

6 Wire-break

Specific 19 Module type (desired configuration) not 
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

Table 108:
LED functions

LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

Flashing green 
rapidly

The module has been configured. 
The gateway has not sent any 
output data.
The master is not yet in 
data_exchange after configura-
tion.

channel
(1-4)

Yellow

Red Channel error
(wire-break, short-circuit etc.)

Table 107:
Error codes 

Error code No. Meaning
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8Analog HART®  compatible modules

AIH40Ex/AIH41Ex - Analogue input modules, 4-channels 

The analogue input modules of the excom® system are intrinsically 
safe modules for connection of up to four transmitters.

The input module AIH40Ex is designed for connection of 2-wire 
transducers (active input = source mode / passive transducer). 

The input module AIH41Ex is designed for connection of 4-wire 
transducers (passive input = non-source mode / active transducer). 
The module is provided with protection type EEx ib IIC and can thus 
be used in combination with excom® in zone 1. The explosion 
protection type of the inputs is EEX ia IIC.

The resolution is 14 bits, i.e. the analogue value of 0...25 mA is digi-
tised as a number between 0 and 16383. To simplify representation 
the digitised value is transformed into 1mA/digit and transferred to 
the host system. 

Figure 80:
Analogue input 
modules

Note

The inputs are not galvanically isolated from each other. When con-
necting the field devices, it must be taken into account that all inputs 
are on a common potential. 
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HART® compatibility of the modules

The module is suitable for connection of HART® compatible sensors 
which communicate directly with the integrated HART® controller. 
Up to 8 HART® variables (max. 4 per channel) can be read via the 
cyclic user data transfer of the PROFIBUS. Bi-directional variable 
exchange between the host system and the HART® transmitter is 
accomplished by PROFIBUS-DPV1 services. 

Channel-wise parameterisation

Parameters, such as wire-break/short-circuit monitoring, measuring 
range, HART® communication etc. can be set separately for each 
channel; parameterisation is initiated exclusively by the PROFIBUS 
master.
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8Wiring diagrams

Figure 81:
Terminal assign-
ment AI40Ex/ 
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Technical data

Table 109:
Technical data of 
the analogue input 
modules

Type AIH40Ex
active

AIH41Ex
passive

Operating voltage Via central power supply unit via 
module rack

Internal
power consumption

< 3.5 W

Inputs 4 analogue sensors

Input voltage > 15.0 V DC at 22 mA (at the trans-
mitter)

Input current 0/4...20 mA per input

HART® impedance > 240 W

Overrange > 22 mA

Short-circuit < 5 V (in “live zero” mode only)

Underrange 2...3.6 mA 

Wire-break < 2 mA (in “live zero” mode only)

Resolution 14 bits

Linearity tolerance < 0.1 % (of final value)

Temperature drift < 50 ppm/K

Rise/release time < 50 ms (10...90 %)

I.S. Approval PTB 00 ATEX 2059 X

Marking II 2 (1) G  EEx [ia] ib IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 

No-load voltage U0  22.1 V 7.2 V
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Analog HART®  compatible modules

8

Short-circuit current I0  93 mA  16 mA

Max. power P0 640 mW 29 mW

Typical curve Trapezoidal Linear

UQ 27.54 V -

R 298 W - 

Max. internal
inductance LI

0.22 mH 0.11 mH

Max. internal
capacitance CI

1.1 nF 1.1 nF

Table 109:
Technical data of 
the analogue input 
modules

Type AIH40Ex
active

AIH41Ex
passive
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Refer to the following tables for the max. external inductance L0 and 
max. external capacitance C0  values for the excom® modules 
AIH40Ex and AIH41Ex.

Max. external
inductance L0

 “max. L0 and 
max. C0 for 
AIH40Ex” page 
8-39

 “Transmitter with 
linear output 
curve” page 8-39  
“Transmitter with 
trapezoidal output 
curve” page 8-40  
“Transmitter with 
rectangular or 
trapezoidal output 
curve” page 8-40

Max. external
capacitance C0

 “max. L0 and 
max. C0 for 
AIH40Ex” page 
8-39

 “Transmitter with 
linear output 
curve” page 8-39  
“Transmitter with 
trapezoidal output 
curve” page 8-40  
“Transmitter with 
rectangular or 
trapezoidal output 
curve” page 8-40

General data

Galvanic isolation to bus and to supply

Protection degree IP20

Operating temperature -20...+70 °C

Relative humidity 95 % at 55 °C according to EN60069-
2

Vibration and shock 
testing

according to IEC 68-2-6 and IEC 68-2-
27

Table 109:
Technical data of 
the analogue input 
modules

Type AIH40Ex
active

AIH41Ex
passive
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8The following values apply to the module AIH40Ex which is suitable 
for passive transmitters:

The following values apply to the module AIH41Ex, which is suitable 
for connection of active intrinsically safe transmitters, depending on 
the output curve of the connected transmitter (linear, trapezoidal, 
rectangular):

for active intrinsically safe transmitters with linear output curve 
at (Ii = 100 mA) ( “Transmitter with linear output curve” page 8-39 
Table 111:)

for active intrinsically safe transmitters with trapezoidal output 
curve ( “Transmitter with trapezoidal output curve” page 8-40 )

for active intrinsically safe transmitters with rectangular or trap-
ezoidal output curve ( “Transmitter with rectangular or trape-
zoidal output curve” page 8-40 ) 

)

Table 110:
max. L0 and 
max. C0 for 
AIH40Ex

EEx ia + EEx ib Max.
external inductance 
L0

Max.
external capaci-
tance C0

IIC 1.78 mH 1.78 mH

IIB 100 nF 500 nF

Table 111:
Transmitter with 
linear output 
curve

Max. 
values

EEx ia + EEx ib IIC EEx ia + EEx ib IIB

Ui L0 C0 L0 C0 

2 V 2.4 mH 4.2** mF 9.8 mH 33  mF

5 V 2.4 mH 1.3  mF 9.8 mH 8.3  mF

10 V 2.4 mH 358 nF 9.8 mH 2.1  mF

15 V 2.4 mH 158 nF 9.8 mH 1.1  mF

16.5 V 2.4 mH 126 nF 9.8 mH 950 nF

20 V 2.4 mH 87 nF 9.8 mH 688 nF
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22 V 2.4 mH 71 nF 9.8 mH 594 nF

25 V 2.0 mH 54 nF 9.0 mH 465 nF

30 V 2.0 mH 37 nF 9.0 mH 345 nF

Table 112:
Transmitter with 
trapezoidal out-
put curve

Max. values EEx ia + EEx ib IIC EEx ia + EEx ib IIB

Ui Ii L0 C0 L0 C0

22.1 V 93 mA 0.5 mH 60 nF 2 mH 25 nF

Table 113:
Transmitter with 
rectangular or 
trapezoidal out-
put curve

Max. values EEx ia + EEx ib IIC EEx ia + EEx ib IIB

Ui Ii L0 C0 L0 C0

2 V 100 mA 1.99 mH 500 nF 4.89 mH 3  mF

5 V 100 mA 1.99 mH 300 nF 4.89 mH 1.5  mF

10 V 90 mA 1.99 mH 200 nF 4.89 mH 1  mF

15 V 56 mA 0.99 mH 100 nF 4.89 mH 500 nF

16.5 V 49 mA 0.99 mH 100 nF 4.89 mH 500 nF

20 V 35 mA 0.99 mH 70 nF 4.89 mH 300 nF

16.5 V 97 mA - - 1.99 mH 400 nF

20 V 80 mA - - 0.99 mH 300 nF

22 V 65 mA - - 0.99 mH 300 nF

25 V 50 mH - - 0.99 mH 250 nF

Table 111:
Transmitter with 
linear output 
curve

Max. 
values

EEx ia + EEx ib IIC EEx ia + EEx ib IIB
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8Module parameters

Mode 1

In mode 1, the module has 1 parameter byte.

AIH40Ex

Note

Refer to the following for the bit assignment for mode 1:
 “AIH40Ex” page Appendix-12
 “AIH40Ex 4H (with 4 HART® variables)” page Appendix-13
 “AIH41Ex” page Appendix-14
 “AIH41Ex 4H (with 4 HART® variables)” page Appendix-15
Mode 2:
 “AIH40Ex” page Appendix-30
 “AIH40EX 4H” page Appendix-31
 “AIH40Ex 1H” page Appendix-33
 “AIH40Ex 8H” page Appendix-35
 “AIH41Ex” page Appendix-37
 “AIH41Ex 4H” page Appendix-38
 “AIH41Ex 1H” page Appendix-40
 “AIH41Ex 8H” page Appendix-42

Table 114:
AIH40Ex
 (mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated/
deactivated for all 4 channels of the 
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Filter (PT1) Activation of a software filter
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HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are not 
active. Gateway sends “Min. value” 0 
as substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are 
active. Gateway sends “Min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
and measuring range underrange moni-
toring are active. Gateway sends “Min. 
value” 3.6 mA as substitute value to 
host.

Table 114:
AIH40Ex
 (mode 1)

Parameter name Meaning
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8AIH40Ex 4H 

In this configuration, the module adds 4 HART® variables to the 
cyclic data transfer.

Table 115:
AIH40Ex 4H
 (mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated/
deactivated for all 4 channels of the 
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Filter (PT1) Activation of a software filter

HART® status / varia-
bles

The “auto” HART® status means, that 
only those channels, which are actually 
required to send variables, will provide 
HART® status data. 
An “ON” HART® status means that all 
four channels will provide HART® status 
data.
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AIH41Ex

Table 116:
AIH41Ex
 (mode 1)

Parameter name Meaning

Line monitoring Line monitoring is activated or deacti-
vated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Filter (PT1) Activation of a software filter

HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are not 
active. Gateway sends “Min. value” 0 
as substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are 
active. Gateway sends “min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
and measuring range underrange moni-
toring are active. Gateway sends “min. 
value” 3.6 mA as substitute value to 
host.
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Table 117:
AIH41Ex 4H
 (mode 1)

Parameter name Meaning

Line monitoring Line monitoring is activated or deacti-
vated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Filter (PT1) Activation of a software filter

HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are not 
active. Gateway sends “Min. value” 0 
as substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are 
active. Gateway sends “min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
and measuring range underrange moni-
toring are active. Gateway sends “min. 
value” 3.6 mA as substitute value to 
host.
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Mode 2

In mode 2, the module has 5 parameter byte.

AIH40Ex

Table 118:
AIH40Ex
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set separately for each 
channel.

Filter (PT1) Activation of a software filter

HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are not 
active. Gateway sends “Min. value” 0 
as substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are 
active. Gateway sends “min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
and measuring range underrange moni-
toring are active. Gateway sends “min. 
value” 3.6 mA as substitute value to 
host.
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In this configuration, the module adds 4 HART® variables to the 
cyclic data transfer.

Table 119:
AIH40Ex 4H
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set separately for each 
channel.

SVn (channel m) Activation/deactivation of the 
secondary variable n of channel m

Filter (PT1) Activation of a software filter
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AIH40Ex 1H

In this configuration, the module adds 1 HART® variable to the cyclic 
data transfer.

Table 120:
AIH40Ex 1H
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set separately for each 
channel.

HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are not 
active. Gateway sends “Min. value” 0 
as substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are 
active. Gateway sends “min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
and measuring range underrange moni-
toring are active. Gateway sends “min. 
value” 3.6 mA as substitute value to 
host.

Filter (PT1) Activation of a software filter

HART® variable Selection of HART® variables
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8

HART® variable of 
channel

Selection of the channel number corre-
sponding to the HART® variable

Table 120:
AIH40Ex 1H
 (mode 2)

Parameter name Meaning
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AIH40Ex 8H

In this configuration, the module adds 8 HART® variables to the 
cyclic data transfer.

AIH41Ex

Table 121:
AIH40Ex 8H
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set separately for each 
channel.

SVn (channel m) Activation/deactivation of the 
secondary variable n of channel m

Filter (PT1) Activation of a software filter

Table 122:
AIH41Ex
 (mode 2)

Parameter name Parameter value

Line monitoring Line monitoring is activated and deacti-
vated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set separately for each 
channel.
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HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are not 
active. Gateway sends “Min. value” 0 
as substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are 
active. Gateway sends “min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
and measuring range underrange moni-
toring are active. Gateway sends “min. 
value” 3.6 mA as substitute value to 
host.

Filter (PT1) Activation of a software filter

Table 122:
AIH41Ex
 (mode 2)

Parameter name Parameter value

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2188 of 3168



Analogue modules

D300398 0506 -  excom®8-52

AIH41Ex 4H
In this configuration, the module adds 4 HART® variables to the 
cyclic data transfer

Table 123:
AIH41Ex 4H
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set separately for each 
channel.

SVn (channel m) Activation/deactivation of the 
secondary variable n of channel m

Filter (PT1) Activation of a software filter
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In this configuration, the module adds 1 HART® variable to the cyclic 
data transfer.

Table 124:
AIH41Ex 1H
 (mode 2)

Parameter name Meaning

Line monitoring Line monitoring is activated and deacti-
vated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set separately for each 
channel.

HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are not 
active. Gateway sends “Min. value” 0 
as substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break and measuring 
range underrange monitoring are 
active. Gateway sends “min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
and measuring range underrange moni-
toring are active. Gateway sends “min. 
value” 3.6 mA as substitute value to 
host.

Filter (PT1) Activation of a software filter

HART® variable Selection of HART® variables

HART® variable of 
channel

Selection of the channel number corre-
sponding to the HART® variable
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AIH41Ex 8H

In this configuration, the module adds 8 HART® variables to the 
cyclic data transfer.

Data throughput

Depending on the configuration, there are different data through-
puts. Following configurations are possible:

Table 125:
AIH41Ex 8H
 (mode 2)

Parameter name Parameter value

Line monitoring Line monitoring is activated and deacti-
vated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set separately for each 
channel.

SVn (channel m) Activation/deactivation of the 
secondary variable n of channel m

Filter (PT1) Activation of a software filter

Table 126:
Number of input 
words 

Input 
words 

Configuration

4 AIH40Ex without cyclic HART® data

6 AIH40Ex with 1 cyclic HART® variable

12 AIH40Ex with 4 cyclic HART® variables

20 AIH40Ex with 8 cyclic HART® variables
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8Input data mapping

The module input data and the HART® variables are mapped as 
follows. This example is based on a module with 8 cyclic HART® 
variables:

A The HART® variables are presented in the REAL data format.

Table 127:
Input data 
mapping

Word no.
(1 Word = 
2 Bytes)

Data 
byte no.

Contents

0 0 MSB of input channel 1

1 LSB of input channel 1

1 2 MSB of input channel 2

3 LSB of input channel 2

2 4 MSB of input channel 3

5 LSB of input channel 3

3 6 MSB of input channel 4

7 LSB of input channel 4

4 / 5 HART® variable 1A)

6 / 7 HART® variable 2A)

8 / 9 HART® variable 3A)

10 / 11 HART® variable 4A)

12 / 13 HART® variable 5A)

14 / 15 HART® variable 6A)

16 / 17 HART® variable 7A)

18 / 19 HART® variable 8A)
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Measured value representation

Error indication via the status bit of the data message

The status bit is set if there is a measuring range violation or a line 
error. Thus the measuring value can be evaluated for errors consist-
ently. 

Note

All secondary variables that were activated with the parameterisa-
tion are assigned a location in the mapped input data. This also ap-
plies if the corresponding channels are not connected to a HART®-
compatible device.

Table 128:
Measuring value
representation

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Status 
bit

0 - 21000 corresponds to 0 - 21 mA

Note

In the event of an error the module provides an error indication via 
the status bit of the data message, depending on the set measuring 
range (0 to 20 mA, 4 to 20 mA).
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8Measuring ranges

Table 129:
Measuring range 
table - analogue 
input

Measuring 
value

Transferred value

Decimal Hexadec-
imal

21 mA 21000 5208

: : :

20 mA 20000 4E20

: : :

4 mA 4000 0FA0

: : :

0 mA 0 0
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In addition to the status bit, the diagnostics message provides 
detailed and differentiated channel-specific diagnostics.

Table 130:
Error codes
AIH40Ex/ 
AIH41Ex

AIH40Ex AIH41Ex

Measuring value Error 
code

Message 
text

Error 
code

Message 
text

0mA < I < 2mA 6 Wire-break 16 Line errors

2mA < I < 3.6 8 Below lower 
limit

8 Below lower 
limit

3.6mA < I < 20 mA Within range

20 mA < I < 25 mA 7 Upper limit 
exceeded

7 Upper limit 
exceeded

I > 25mA 1 Short-circuit 7 Upper limit 
exceeded

Table 131:
Substitute values 
for AIH40Ex/ 
AIH41Ex

Measuring 
range

Substitute values

0 to 20 mA Min: 0 mA
Max: 22 mA

4 to 20 mA Min: 3.6 mA
Max: 22 mA
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8Floating point format of the HART® variables

The HART® variables are presented as follows:

Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

Alongside the module status (device-specific diagnostics) and the 
status overview (slot-specific diagnostics), the AIH4...devices 
support the following channel status indications (channel-specific 
diagnostics):

Table 132:
Floating point 
format

Byte Meaning

n Sign Exponent

28 27 26 25 24 23 22 21

n + 1 Exponent Mantissa

20 2-1 2-2 2-3 2-4 2-5 2-6 2-7

n + 2 Mantissa

2-8 2-9 2-10 2-11 2-12 2-13 2-14 2-15

n + 3 Mantissa

2-16 2-17 2-18 2-19 2-20 2-21 2-22 2-23

Table 133:
Error codes 

Error code No. Meaning

Standard 1 Short-circuit

6 Wire-break

7 Upper limit exceeded

8 Below lower limit

16 ROM error

Specific 19 Module type (desired configuration) not 
known
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Function of the LEDs

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

30 HART® status error

31 HART® error

Table 134:
LED functions

LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

channel
(1-4)

Yellow -

Red Channel error
(wire-break, short-circuit, over-
range, underrange etc.)

Table 133:
Error codes 

Error code No. Meaning
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8AOH40Ex - Analogue output module, 4-channel 

The output module AOH40Ex is designed for connection of intrinsi-
cally safe actuators such as control valves or process indicators.

The module is provided with protection type EEx ib IIC and can thus 
be used in combination with excom® in zone 1. The explosion 
protection type of the outputs is EEX ia IIC.

HART® compatibility

The module is suitable for connection of HART® compatible actua-
tors. These communicate directly with the integrated HART® 
controller. 

Measured value representation

The resolution is 12 bits, i.e. the analogue value of 0...25 mA is 
reproduced as a number between 0 and 4095. In order to simplify 
value representation, the host system operates with the value range 
of  0...25000. 

Channel-wise parameterisation

Figure 82:
Analogue output 
module AOH40Ex

Note

The channels are not galvanically isolated from each other. All out-
puts are on a common earth potential.
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Parameters, such as line monitoring, substitute value strategy etc. 
can be set separately for each channel; parameterisation is initiated 
exclusively by the PROFIBUS master. 

Wiring diagrams

Figure 83:
Terminal assign-
ment AOH40Ex

�

�

�

�

�

�

�

�

"#�$$$�"��%

"#�$$$�"��%

"#�$$$�"��%

"#�$$$�"��%

���������

���������

���������

���������

���������	����
���	� �	������	���	��� �������

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2199 of 3168



D300398 0506 -  excom® 8-63

Analog HART®  compatible modules

8Technical data

Table 135:
Technical data 
AO40Ex

Type AOH40Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 3.5 W

Outputs 4 analogue actuators

No-load voltage < 16 V DC

Output current 0/4...20 mA per output

External load < 600 W

HART® impedance > 240 W

Short-circuit < 50 W (in “live zero” mode only)

Wire-break < 15 V (in “live zero” mode only)

Resolution 12 bits

Linearity tolerance < 0.1 % (of final value)

Temperature drift < 50 ppm/K

Rise/release time < 50 ms (10...90 %)

I.S. Approval PTB 00 ATEX 2051 

Marking II 2 (1) G  EEx ib [ia] IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 

No-load voltage U0  22.1 V

Short-circuit current I0  93 mA

Max. power P0 640 mW

Typical curve Trapezoidal
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Refer to the following table for the max. external inductance and 
capacitance values for the module AO40Ex: 

Max. internal
inductances LI

 0.22 mH

Max. internal
capacitances CI

 1.1 nF 

Max. external
inductances L0

  “max. L0 and max. C0 for 
AOH40Ex” page 8-64

Max. external
capacitances C0

 “max. L0 and max. C0 for 
AOH40Ex” page 8-64

General data

Galvanic isolation to bus and to supply

Protection degree IP20

Operating temperature -20...+70 °C

Relative humidity 95 % at 55 °C according to 
EN60068-2

Vibration and shock 
testing

according to IEC 68-2-6 and 
IEC 68-2-27

Table 136:
max. L0 and 
max. C0 for 
AOH40Ex

EEx ia + EEx ib Max.
external inductance L0

Max.
external capacitance 
C0

IIC 1.78 mH 1.78 mH

IIB 100 nF 500 nF
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8Module parameters

Mode 1

AOH40

In mode 1, the module has 1 parameter byte.

Note

Refer to the following for the bit assignment for mode 1:
 “AOH40Ex” page Appendix-16
 “AOH40Ex 4H (with 4 HART® variables)” page Appendix-17
Mode 2:
 “AOH40Ex” page Appendix-44
 “AOH40Ex 4H” page Appendix-45
 “AOH40Ex 1H” page Appendix-47
 “AOH40Ex 8H” page Appendix-48

Table 137:
AOH40Ex
 (mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated/
deactivated for all 4 channels of the 
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.
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AOH40 4H

In this configuration, the module adds 4 HART® variables to the 
cyclic data transfer

HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break monitoring is inac-
tive. Gateway sends “Min. value” 0 as 
substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break monitoring is 
active. Gateway sends “min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
monitoring is inactive. Gateway sends 
“min. value” 3.6 mA as substitute value 
to host.

Table 138:
AOH40Ex
 (mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated/
deactivated for all 4 channels of the 
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Filter (PT1) Activation of the filter.

Table 137:
AOH40Ex
 (mode 1)

Parameter name Meaning
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Analog HART®  compatible modules

8

HART® status / varia-
bles

The “auto” HART® status means, that 
only those channels, which are actually 
required to send variables, will provide 
HART® status data. 
An “ON” HART® status means that all 
four channels will provide HART® status 
data.

Table 138:
AOH40Ex
 (mode 1)

Parameter name Meaning
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Mode 2

AOH40Ex

In mode 2, the module has 4 parameter bytes (1 byte per channel).

These 4 parameter bytes are transferred during the initialisation on 
startup.

.

AOH40Ex 4H

In this configuration the module also provides 4 HART® variables for 
cyclic data transfer and the standard 8 bytes for channels 1 to 4.

Note

The parameters in mode 2 for the module AOH40Ex are the same as 
those of mode 1. 

However, parameterisation in mode 2 always applies to a single 
channel and not to the entire module.

Table 139:
AOH40Ex 4H
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

SVn (channel m) Activation/deactivation of the 
secondary variable n of channel m

Filter (PT1) Setting the filter.
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8AOH40Ex 1H

In this configuration, the module adds 1 HART® variable to the cyclic 
data transfer.

Table 140:
AOH40Ex 1H
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

HART® status / meas-
uring range

– OFF / 0-20 mA:
Dead zero without HART® status 
request. Wire-break monitoring is inac-
tive. Gateway sends “Min. value” 0 as 
substitute value to host.

– OFF / 4-20 mA:
Live zero without HART® status 
request. Wire-break monitoring is 
active. Gateway sends “min. value” 3.6 
mA as substitute value to host.

– ON/4-20 mA:
Live zero with HART® status request  
(HART® diagnostics active). Wire-break 
monitoring is inactive. Gateway sends 
“min. value” 3.6 mA as substitute value 
to host.

Filter (PT1) Activation of a software filter

HART® variable Selection of HART® variables

HART® variable of 
channel

Selection of the channel number corre-
sponding to the HART® variable
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AOH40Ex 8H

In this configuration, the module adds 8 HART® variables to the 
cyclic data transfer.

Measured value representation

Table 141:
AOH40Ex 8H
 (mode 2)

Parameter name Parameter value

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

SVn (channel m) Activation/deactivation of the 
secondary variable n of channel m

Filter (PT1) Setting the filter

Table 142:
Measuring value
representation

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

0 -25000 corresponds to 0 - 25 mA

Table 143:
Substitute values 
for AOH40Ex

Measuring 
range

Substitute values

0 to 20 mA Min: 0 mA
Max: 22 mA

4 to 20 mA Min: 3.6 mA
Max: 22 mA
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8Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

Alongside the module status (device-specific diagnostics) and the 
status overview (slot-specific diagnostics), the module AOH40Ex 
supports the following channel status indications (channel-specific 
diagnostics):

Table 144:
Error codes 

Error code No. Meaning

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not 
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

30 HART® status error

31 HART® error
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Function of the LEDs

Table 145:
LED functions

LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

Flashing green 
rapidly

The module has been configured. 
The gateway has not sent any 
output data.
The master is not yet in 
data_exchange after configura-
tion.

channel
(1-4)

Yellow -

Red Channel error
(wire-break, short-circuit etc.)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2209 of 3168



D300398 0506 -  excom® 8-73

 

8Modules for temperature measuring

TI40Ex - Temperature module, 4-channel
,

The temperature module TI40Ex is designed for connection of 2, 3 
and 4-wire temperature detectors, type Pt100, Pt200, Pt400, 
Pt1000, Ni100 and Cu100 as well as thermoelements, types B, E, D, 
J, K, L, N, R, S, T and U. 

It can also be used for low voltage (-75...+75 mV, 
-1.2...+1.2 V) and for resistance measurements (0...30 W, 0...300 W, 
0...3 kW).

The module is provided with protection type EEx ib IIC and can thus 
be used in combination with excom® in zone 1. The explosion 
protection type 

of the inputs is EEX ia IIC.

Line compensation / cold junction compensation

When connecting 2-wire temperature resistors, line compensation is 
accomplished by means of fixed resistance values during
parameterisation.

Figure 84:
TI40Ex

Note

The channels are galvanically isolated from each other.
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When using thermoelements, the external cold junction compensa-
tion is accomplished separately for each channel by connecting a 
Pt100 resistor to the two unused terminals. However, if internal cold 
junction compensation is selected, it is effective for all channels via 
an integrated Pt100 resistor.

Measured value representation

The resolution is 16 bits, i.e. the analogue value is presented as a 
number between 0 and 65536. 

The temperature is reproduced as a value in 1/10 Kelvin. An offset 
of 273.2 must be allowed for conversion into °C. 

Channel-wise parameterisation

Parameters, such as line monitoring, substitute value strategy and 
damping etc. can be set separately for each channel; parameterisa-
tion is initiated exclusively by the PROFIBUS master.
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Modules for temperature measuring

8Wiring diagrams

Figure 85:
Terminal assign-
ment TI40Ex ��
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Technical data 

TI40Ex

Table 146:
Technical data 
TI40Ex

Type TI40Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 3 W

Inputs 4 x 2, 3 or 4-wire resistance tempera-
ture detectors

Input (resistance tempera-
ture detector)

 Pt100,  Pt200,  Pt400,  Pt1000, Ni100, 
Cu100

Line resistance 

– 4-wire < 50 W

– 3-wire < 10 W

– 2-wire < 5 W

Resolution 16 bits

Short-circuit < 5 W

Wire-break > 500 W

Input
(thermoelement)

Types B, E, J, K, L, N, R, S, T and U

Wire-break < 100nA / > 150 mV

Resolution 16 bits

Linearity tolerance < 0.05 % (of final value)

Temperature drift < 50 ppm/K

Rise/release time < 200 ms (10...90 %)

I.S. Approval PTB 00 ATEX 2181
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Modules for temperature measuring

8

The max. external inductances or capacitances can be taken from 
the following tables.

Marking II 2 (1) G  EEx ib [ia] IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 

Connection to 
passive field 
device (e.g. meas-
uring resistors)

Connection to 
active field device 
(e.g. thermoele-
ments)

No-load voltage U0  5.5 V  1.2 V

Short-circuit current  I0  25 mA  50 mA

Max. power P0 35 mW 60 mW

Typical curve Linear

Max. internal
inductances LI

Negligible

Max. internal
capacitances CI

60 nF Negligible

Max. external
inductances L0

 “max. L0 and 
max. C0 when 
connecting 
passive field 
devices” page 
8-78

 “max. L0 and 
max. C0 when 
connecting active 
field devices” 
page 8-78

Max. external
capacitances C0

General data

Galvanic isolation complete

Protection degree IP20

Operating temperature -20...+70 °C

Relative humidity 95 % at 55 °C according to EN60069-
2

Vibration and shock 
testing

according to IEC 68-2-6 and IEC 68-2-
27
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Table 147:
max. L0 and 
max. C0 when 
connecting pas-
sive field devices 

Max.
external inductance
L0 (mH)

Max.
external capacitance C0 (mF)

IIC IIB

2 2.6 15

1 2.9 17

0.5 3.6 21

0.2 4.5 27

Table 148:
max. L0 and 
max. C0 when 
connecting active 
field devices

Max.
external inductance 

L0 (mH)

Max.
external capacitance C0 (mF)

IIC IIB

2 1.6 9.8

1 1.9 12

0.5 2.3 14

0.2 3.0 19
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Modules for temperature measuring

8Module parameters

Mode 1

TI40Ex R (connection of resistance temperature detectors)

Note

Refer to the following for the bit assignment for mode 1:
 “TI40Ex R” page Appendix-18
Mode 2:
 “TI40Ex R” page Appendix-50

Table 149:
TI40Ex R
 (mode 1)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated/
deactivated for all 4 channels of the 
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Filter (PT1) Activation of the filter

Sensor type Setting the sensor type

Note

In case of 2-wire technology, the line resistance falsifies the result of 
linearisation
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TI40Ex T

In mode 1, the parameters of the module TI40Ex T are the same as 
those of the module TI40Ex R. 

The module, however, does use the “short-circuit monitoring” 
parameter.

Mode 2 

TI40Ex R

Note

The parameter “Sensor type” of the TI40Ex T is used to set the type 
of thermoelement.

Table 150:
TI40Ex R
 (mode 2)

Parameter name Meaning

Short-circuit moni-
toring

Short-circuit monitoring is activated and 
deactivated separately for each channel.

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Line resistance Setting the line resistance. With 2-wire 
technology, the line resistance + basis 
are subtracted prior to linearisation.

Connection Connection technology (2-wire, 3-wire 
etc.)

Filter (PT1) Activation of the filter

Sensor type Setting the sensor type
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Modules for temperature measuring

8TI40Ex T

Table 151:
TI40Ex T
 (mode 2)

Parameter name Meaning

Wire break monitoring Wire-break monitoring is activated and 
deactivated separately for each channel.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or the 
last valid value is set.

Reference temperature Setting of the reference temperature for 
the external thermostat.

Reference point – None: 
Cold junction compensation is not 
carried out

– Internal: 
Cold junction compensation is carried 
out by Pt100 on the module

– Pt100 at terminal: 
Cold junction compensation is carried 
out by Pt100 at terminal on the module 
rack

– External (thermostat): 
Cold junction compensation is carried 
out by thermostat onsite

Filter (PT1) Activation of the filter

Sensor type Setting the type of thermoelement
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Measured value representation

The numerical value: 0 - 30000 corresponds to 0 to 3000 K (Kelvin)

The following general formula must be used for converting to 
degrees Celsius  (°C):

0 °C = - 273.15K

The temperature can be calculated from the numerical value into 
degrees Celsius (°C) using the following formula:

Error indication via the status bit of the data message

The status bit is set if there is a measuring range violation or a line 
error.
 Thus the error can be evaluated consistently with regard to the 
measuring value. 

Table 152:
Measuring value
representation

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Status 
bit

Numerical value 0 to 30000

Note

In the event of an error, the module provides an error indication via 
the status bit of the data message.

C
10

2732value  numerical
C in  etemperatur
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Modules for temperature measuring

8Measuring ranges

Table 153:
Scaling the 
analogue values

Meas-
uring 
range

Value 
repre-
senta-
tion

Reso-
lution

Not valid in case of 
measuring range 
violation

Substitute 
value in 
case of 
invalid 
measuring 
value

Over-
range

Under-
range

Min. Max.

-75 ... 
+75 mV

0 ...
30000

5 mV -75 mV +75 mV 0 32767

-1200 ... 
+1200 mV

3000...
27000

100  
mF

-1200 mV +1200 mV 0 32767

0...
3000 K

0...
30000

0.1 K Sensor-specific 0 32767

0...
 30 W

0...
30000

1 W 0 W 30 W 0 32767

0...
 300 W

0...
30000

10 W 0 W 300 W 0 32767

0...
 3000 W

0...
30000

100 W 0 W 3000 W 0 32767
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Table 154:
Measuring range 
of the temperature 
sensors

Sensor Underrange Overrange

In K In °C In K In °C

 Pt100 73 - 200 1123 850

 Pt200 73 - 200 1123 850

 Pt400 73 - 200 1123 850

 Pt1000 73 - 200 1123 850

Ni100 213 - 60 523 250

Cu100 213 - 60 1123 850

Type B 273 0 2093 1820

Type C 273 0 2588 2315

Type D 273 0 2588 2315

Type E 3 - 270 1273 1000

Type J 63 210 1473 1200

Type K 3 - 270 1645 1372

Type L 73 - 200 1173 900

Type N 3 - 270 1573 1300

Type R 223 - 50 2041 1768

Type S 223 - 50 2041 1768

Type T 3 - 270 673 400

Type U 73 - 200 873 800
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Modules for temperature measuring

8Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

Alongside the module status (device-specific diagnostics) and the 
status overview (slot-specific diagnostics), the TI40Ex devices 
support the following channel status indications (channel-specific 
diagnostics):

Function of the LEDs

Table 155:
Error codes 

Error code No. Meaning

Standard 1 Short-circuit

6 Wire-break

7 Upper limit exceeded

8 Below lower limit

Specific 19 Module type (desired configuration) not 
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

Table 156:
LED functions

LED Behaviour Function

Status Red flashing Module is not configured for this 
slot.

Green flashing The module has not yet been 
configured by the gateway

channel
(1-4)

Yellow -

Red Channel error
(wire-break, short-circuit, over-
range, underrange etc.)
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9 Function modules
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DF20Ex - Digital frequency/counter module

Frequency or counter module

The input module DF20Ex is equipped with 8 channels, which are 
combined in two function blocks.
 The inputs are suitable for the connection of NAMUR sensors or 
mechanical contacts.
 The output provides 4 mA at 8 VDC.
 There is one frequency input and three control inputs/outputs per 
block.

The function blocks are referred to as “A” and “B”; the related signal 
lines are referred to as “A1”, “A2”, “A3” and “A4” as well as “B1”, 
“B2”, “B3” and “B4”.

The module is provided with protection type EEx ib IIC and can thus 
be used in combination with excom® in zone 1. The explosion 
protection type of the inputs/outputs is EEx ia IIC.

.

Figure 86:
DF20Ex

Attention

When connecting the field devices, it must be taken into account 
that all inputs/outputs are on a common potential.
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DF20Ex - Digital frequency/counter module

9Counting and frequency function

The module can be operated in the modes “Counter” and 
“Frequency input”: It is thus either suitable for pulse counting or 
frequency measurement of binary pulse sequences. 

The counting direction (up/down) can be set either externally via a 
control input or internally via control bit programming. The control 
inputs are suitable for direction discrimination as reset or enable 
input.

The max. measuring frequency of the DF20Ex is 4 kHz, even when 
both function blocks are used simultaneously.
 If automatic direction detection is parameterised for one of the 
function blocks, f < 1.25 kHz applies to both function blocks.

Parameterisation

The input/output behaviour is parameterised via the PROFIBUS-DP 
master. Each channel is equipped with an adjustable wire-break and 
short-circuit monitoring function.
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Wiring diagrams

Figure: 87
Terminal assign-
ment DF20Ex

BN +

BU –

BN +

BU –

+

–

+

–

+

–

+

–

+

–

+

–

DIR A DIR A

DIR B DIR B

GATE A DIR-OUT A

GATE B DIR-OUT B

RST A ZERO A

RST B ZERO B

IN A

IN B

channel 1

channel 2

channel 3

channel 4

channel 5

channel 6

channel 7

channel 8

terminal configuration connection possibilities (selectable)

counter frequency

function block A

function block B

direction input A

direction input B

direction output A

direction output B

zero output A

zero output B
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DF20Ex - Digital frequency/counter module

9Technical data

Table 157:
Technical data 
DF20Ex

Type DF20Ex

Operating voltage Via central power supply unit via 
module rack

Internal power 
consumption

< 1.5 W

Inputs/outputs 8 channels according to NAMUR 
(DIN EN 60 947-5-6)

No-load voltage 8 V DC

Short-circuit current Approx. 4 mA per input

Switching threshold OFF/
ON

1.8 mA / 1.4 mA

Internal channel resist-
ance

320 W

Min. switching 
frequency

> 0.1 Hz

Max. switching 
frequency

> 4 kHz/2 kHz

Switching frequency < 100 Hz

Pulse length (maximum) 5 ms

Short-circuit Ra < 367 W 

Wire-break < 0.2 mA

I.S. Approval PTB 00 ATEX 2178 

Marking II 2 (1) G  EEx ib [ia] IIC T4

Max. values
(field circuits)

EEx ia IIC/IIB 

No-load voltage U0  9.6 V

Short-circuit current I0  44 mA

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2228 of 3168



Function modules

D300398 0506 -  excom®9-6

Refer to the following table for the max. external inductance L0 and 
max. external capacitance C0  values for the excom® module 
DF20Ex.

Max. power P0 106 mW

Typical curve Linear

Max. internal
inductance LI

Negligible

Max. internal
capacitance CI

Negligible

Max. external
inductance L0

( “max. L0 and max. C0 for DF20Ex” 
page 9-6)

Max. external
capacitance C0

( “max. L0 and max. C0 for DF20Ex” 
page 9-6)

General data

Galvanic isolation to bus and to supply

Protection degree IP20

Operating temperature -20...+60 °C

Relative humidity 95 % at 55 °C according to EN60068-
2

Vibration and shock 
testing

according to IEC 68-2-6 and IEC 68-
2-27

Table 158:
max. L0 and 
max. C0 for 
DF20Ex

Max.
external inductance 
L0 (mH)

Max.
external capacitance C0 (mF)

IIC IIB

2 0.9 5.1

1 1.1 6.1

0.5 1.3 7.3

0.2 1.7 8.6
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DF20Ex - Digital frequency/counter module

9Frequency module

DF20Ex F

In this configuration, the module provides a double word with meas-
uring value and status per function block.

Measuring input

The non-linearised value is a LONG INTEGER value, the resolution 
per digit is 0.1 mHz.
 For conversion into Hz, the status bits have to be masked and the 
non-linearised value converted to REAL must be divided by 10000. 
This results in a fixed support digit with four decimal places.

The following table shows the non-linearised values for the function 
block A.

Note

The max. measuring frequency of the DF20Ex is 4 kHz, even when 
both function blocks are used simultaneously. If automatic direction 
detection is parameterised for one of the function blocks, f < 1.25 
kHz applies to both function blocks.

Table 159:
Non-linearised 
values block A

Byte Bit 7 6 5 4 3 2 1 0

1 Significance 231 230 229 228 227 226 225 224

Meaning S 0 VZ Measuring value

2 Significance 223 222 221 220 219 218 217 216

Meaning Measuring value

3 Significance 215 214 213 212 211 210 29 28

Meaning Measuring value

4 Significance 27 26 25 24 23 22 21 20

Meaning Measuring value
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S = measuring value status
0 = valid measuring value
1 = invalid measuring value

VZ = sign
0 = positive measuring value
1 = negative measuring value

Input for rotation direction discrimination

In addition to the measuring input, there is an input available for 
detection of the rotary direction. 

Depending on the parameters set via the host system, rotation 
direction detection is either static or dynamic. In the dynamic detec-
tion mode, the maximum measuring frequency is 1.25 kHz.

Static evaluation

If static detection of the input signal is selected, logic 0 stands for 
forward motion and logic 1 stands for reverse motion. 

Dynamic evaluation

If dynamic detection is selected, the rotation direction is detected by 
means of the phase relation between the measuring input and the 
input for rotation direction detection. 

The following drawing shows the principle:

Note

This also applies to function block B. In this case, bytes 5 to 8 are 
assigned.

Figure 88:
Dynamic
detection of
rotation direction;
 IN leading

tph

DIR

IN
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DF20Ex - Digital frequency/counter module

9

Further, it is possible to preset the direction detection via the host 
system. In that case, the DIR input is inactive. The control byte of the 
DF20EX P is structured as follows:

Output byte 1 is analogue and controls function block B.

up/down = 0 positive frequency

up/down = 1 negative frequency

Figure 89:
Dynamic
detection of
rotation direction;
 IN trailing

Table 160:
Output byte 0 of 
the DF20Ex F for 
function block A

Bit 7 6 5 4 3 2 1 0

Meaning - - - - Up/
down

- - -

-tph

DIR

IN
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Contact configuration

The 16 contacts of each module on the rack are configured as 
follows:

Table 161:
Contact assign-
ment DF20Ex F

Contact no. Assignment

1 + Frequency input
Function block A

IN A

2 -

3 + Frequency input
Function block B

IN B

4 -

5 + Direction detection input
Function block A

DIR A

6 -

7 + Direction detection input
Function block B

DIR B

8 -

9 + Direction output
Function block A

DIR_OUT A

10 -

11 + Direction output
Function block B

DIR_OUT B

12 -

13 + Zero output 
Function block A

ZERO A

14 -

15 + Zero output 
Function block B

ZERO B

16 -

Note

Unused inputs/outputs of an unused function block must be termi-
nated, or the wire-break/short-circuit monitoring function must be 
deactivated, otherwise the measured value shows the replacement 
value.
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DF20Ex - Digital frequency/counter module

9LED indications

Parameter 

Mode 1

Since not all settings are covered by mode 1, the following parame-
ters are pre-set:

Substitute value programming for inputs and output identical

Frequency range 0...4 kHz

Non-inverting inputs and outputs

Accuracy 0.1% (scanning interval 300 ms)

Table 162:
DF20Ex F - Mean-
ing of the LEDs

LED Meaning

1 IN A

2 DIR A

3 DIR_OUT A

4 ZERO (f< 0.1 Hz channel A)

5 IN B

6 DIR B

7 DIR_OUT B

8 ZERO (f< 0.1 Hz channel B)

Table 163:
DF20Ex F
 (mode 1)

Parameter name Meaning

Short-circuit monitoring Short-circuit monitoring is activated and 
deactivated commonly for all channels.

Wire break monitoring Wire-break monitoring is activated and 
deactivated commonly for all channels.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or 
the last valid value is set.
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Debouncing Activation/deactivation of the additional 
damping function of the input signals.

Counting/rotation direc-
tion

Parameterisation of the direction 
discrimination function.

Average value Number of sampling intervals for 
floating average forming

Table 163:
DF20Ex F
 (mode 1)

Parameter name Meaning
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DF20Ex - Digital frequency/counter module

9Mode 2

Just like with other excom® modules, channel-wise parameterisa-
tion (here: function block-related) is possible in mode 2. 

Since for the DF20Ex there no physical channels but function 
blocks, the two available function blocks are referred to as “A” and 
“B” and the related signal lines are referred to as “A1”, “A2”, “A3” 
and “A4” as well as “B1”, “B2”, “B3” and “B4”.

Table 164:
DF20Ex F
 (mode 2)

Parameter name Meaning

Line monitoring Wire-break or short-circuit monitoring is 
activated and deactivated separately for 
each channel. 

Substitute value input The input value of the according func-
tion block either adopts the value 0, 1 or 
the last valid value.

Direction detection Parameterisation of the direction 
discrimination function.

Debouncing of the 
control inputs

Activation/deactivation of the additional 
damping function of the input signals.

Measuring cycle Setting of the measuring cycle and the 
accuracy resulting therefrom.

Average value Number of sampling intervals for 
floating average forming

Polarity Activation or deactivation of signal 
inverting.
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Counter module

DF20 Ex P

In this configuration, the module provides a double word with 
counter value and status per function block. 

Counter input

The following table shows the non-linearised values for the function 
block A.

S = measuring value status

0:  Valid measuring value

1: Invalid measuring value

OV = Overflow

0: No overflow

1: Overrange

Sign

0: Positive measuring value

1: Negative measuring value

This also applies to function block B. In this case, bytes 4 to 7 are 
assigned.

Table 165:
Non-linearised 
values block A

Byte Bit 7 6 5 4 3 2 1 0

0 Significance 231 230 229 228 227 226 225 224

Meaning S OV VZ Counter status

1 Significance 223 222 221 220 219 218 217 216

Meaning Counter status

2 Significance 215 214 213 212 211 210 29 28

Meaning Counter status

3 Significance 27 26 25 24 23 22 21 20

Meaning Counter status

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2237 of 3168



D300398 0506 -  excom® 9-15

DF20Ex - Digital frequency/counter module

9Input for counting direction discrimination

In addition to the measuring input, there is an input for detection of 
the counting direction available. 

Depending on the parameters set via the host system, the counting 
direction detection is either static or dynamic. In the dynamic detec-
tion mode, the maximum measuring frequency is 1.25 kHz.

Static evaluation

If static detection is selected, logic 0 stands for upward counting 
and logic 1 stands for downward counting. 

Dynamic evaluation

If dynamic detection is selected, the counting direction is detected 
by means of the phase relation between the measuring input and the 
input for counting direction detection. 

The following drawing shows the principle:

Further, it is possible to preset the counting direction via the host 
system. In that case, the DIR input is inactive. The control byte of the 
DF20EX P is structured as follows:

Figure 90:
Dynamic detec-
tion of counting 
direction; IN lead-
ing

Figure 91:
Dynamic detec-
tion of counting 
direction;
 IN trailing

Table 166:
Output byte 0 of 
the DF20Ex P for 
function block A

Bit 7 6 5 4 3 2 1 0

Meanin
g

- - - - Up/
down 

RST 
OV 

MRS RST 
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Up/down = counting direction
0= upwards
1= downwards

RST OV = Reset of the overrange bit OV
0 = Overrange bit enabled 
1 = Overrange bit is reset

MRS = In case of host control, the counter is enabled by this
0 = Counter disabled
1 = Counter enabled

RST = Counter reset
0 = Counter enabled
1 = Counter reset and disabled

Output byte 1 is analogue and controls function block B.

Contact configuration

The 16 contacts of each module on the rack are configured as 
follows:

Table 167:
Contact assign-
ment DF20Ex P

Contact no. Assignment

1 + Counter input
Function block A

IN A

2 -

3 + Counter input
Function block B

IN B

4 -

5 + Counting direction (I/O)
Function block A

UP/DOWN

6 -

7 + Counting direction (I/O)
Function block B

UP/DOWN

8 -

9 + Counting direction (I/O)
Function block A

MRS A

10 -
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DF20Ex - Digital frequency/counter module

9

LED indications

11 + Counting direction (I/O)
Function block B

MRS B

12 -

13 + Reset (I/O)
Function block A

RST A

14 -

15 + Reset (I/O)
Function block B

RST B

16 -

Table 168:
DF20Ex P - Mean-
ing of the LEDs

LED Meaning

1 IN A

2 UP/DOWN A

3 MRS A

4 RST A

5 IN B

6 UP/DOWN B

7 MRS B

8 RST B
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Parameter 

Mode 1

Since not all settings are covered by mode 1, the following parame-
ters are pre-set:

Substitute value programming for inputs and output identical

Counting of rising edges

Frequency range 0...4 kHz

Host-controlled counter

Non-inverting inputs and outputs

Table 169:
DF20 Ex P
 (mode 1)

Parameter name Meaning

Short-circuit monitoring Short-circuit monitoring is activated and 
deactivated commonly for all channels.

Wire break monitoring Wire-break monitoring is activated and 
deactivated commonly for all channels.

Substitute value 
strategy

Depending on the parameter setting, 
either the minimum, the maximum or 
the last valid value is set.

Debouncing Activation/deactivation of the additional 
damping function of the input signals.

Counting/rotation direc-
tion

Parameterisation of the direction 
discrimination function.

Reset counter The counter is either reset by the host or 
via the terminals.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2241 of 3168



D300398 0506 -  excom® 9-19

DF20Ex - Digital frequency/counter module

9Mode 2

Just like with other excom® modules, channelwise programming 
(here: function block-related) is possible in mode 2. 

Since for the DF20Ex there no physical channels but function 
blocks, the two available function blocks are referred to as “A” and 
“B” and the related signal lines are referred to as “A1”, “A2”, “A3” 
and “A4” as well as “B1”, “B2”, “B3” and “B4”.

Table 170:
DF20 Ex P
 (mode 2)

Parameter name Meaning

Line monitoring Wire-break or short-circuit monitoring is 
activated and deactivated separately for 
each channel. 

Substitute value input The input value of the according func-
tion block either adopts 0, 1 or the last 
valid value.

Counting direction 
detection 

Parameterisation of the counting direc-
tion detection function.

Debouncing of the 
control inputs

Activation/deactivation of the additional 
damping function of the input signals.

Reset counter The counter is either reset by the host or 
via the terminals.

Edge counting Parameterisation of the edge counting 
function. Either only rising or rising and 
falling edges are counted.

Gate Parameterisation of counter enabling 
function. Host controlled or via termi-
nals

Polarity Activation or deactivation of signal 
inverting.
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Substitute values and validity of measuring values with the 
DF20Ex

Unlike other excom® modules, not all signals are transferred directly 
by the DF20Ex, but are pre-processed internally. 

Consequently, not the substitute signal values but a derivation of the 
resulting function are provided as substitute values. 

If substitute value programming is set to “Last valid value”, the 
substitute frequency value is set to zero if there is a wire-break or 
short-circuit at the frequency input, because this error can occur at 
any time during the measurement. 

The following substitute values are formed depending on type of 
error and parameterisation.

A Applies to both rotary directions

Substitute output values only refer to the output of the rotation 
direction if the parameter value “host-controlled (f < 4kHz)” is set. 
The output will then accept the set substitute value. 

Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2. 

Alongside the module status (device-specific diagnostics) and the 
status overview (slot-specific diagnostics), the module DF20Ex F 

Table 171:
Substitute value 
forming

Error Parameter
Substitute value 
of input

Substitute value 
A)

Wire-break or 
short-circuit on 
A1...A4 or B1...B4

Min. value 16 # 80 00 00 00

Max. value 7.26 kg 9F FF FF FF

Last valid value 16 # 80 00 00 00

Module removed Min. value 16 # 80 00 00 00

Max. value 7.26 kg 9F FF FF FF

Last valid value 16 # 8x xx xx xx  
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DF20Ex - Digital frequency/counter module

9supports the following channel status indications (channel-specific 
diagnostics):

Please also refer to the following tables: 

 “Contact assignment DF20Ex F” page 9-10Table 161: 

 “DF20Ex F - Meaning of the LEDs” page 9-11 

 “Contact assignment DF20Ex P” page 9-16Table 161: 

 “DF20Ex P - Meaning of the LEDs” page 9-17 

Table 172:
Error codes 

Error code No. Meaning

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not 
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

Note

The channel-specific diagnostics indications via the LEDs on the 
module front plate do not correspond to the contact assignment or-
der at the connection level.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2244 of 3168



Function modules

D300398 0506 -  excom®9-22

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2245 of 3168



D300398 0506 -  excom® 10-1

10 Configuration
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Connection to the Siemens S7 PLC

The “SIMATIC Manager” software package version 5.1.3.0 from 
Siemens is used in the following configuration example for config-
uring the connection of an excom® gateway to an S7 type Siemens 
controller.

Reading in the GSD file

If the hardware catalog does not yet include any excom® GSD files 
or if the installed files have to be updated, the excom® specific GSD 
files (default = English) or GSG files (German) must be read into the 
software. 

This can be carried out in two ways: 

Prior to starting the software

Copy the GSD files for the excom® station into the directory 
“Step7\S7data\GSD”.

Copy the Icon files (*.bmp) into the registry 
“Step7\S7data\NSBMP”.

Start the SIMATIC Manager software.

Once the files are correctly installed, the excom® modules will be 
registered automatically in the hardware overview which can be 
called up under the menu item ‹Insert Æ Hardware Catalog›.

After having started the software

If you have already started the software, please proceed as follows 
to import the above-mentioned files:

Open a new or an existing project.

Open the hardware configurator.

Copy the required GSD files to the software via the menu item 
‹Options Install New GSD File...›.
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Connection to the Siemens S7 PLC

10

Select the required GSD or GSG files from the appropriate 
source directory.

After the hardware catalog is updated, excom® will be listed under 
“Additional Field Devices  I/O  TURCK  excom”.

Figure 92:
Inserting a GSD 
file 
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Selection of the excom® gateway as a slave

To register an excom® station as a slave, select the required entry in 
the hardware catalog and drag it to the PROFIBUS directory.

Figure 93:
Hardware catalog 
with excom® 
modules
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Connection to the Siemens S7 PLC

10

Note that this will only add an empty module rack.

The gateway and the station modules must then be copied sepa-
rately to the empty module rack. 

Table 173:
Inserting an
excom® station as 
a slave
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Configuration of the excom® station

To configure an excom® station, simply copy the required modules 
from the hardware catalog to the list of the excom® station 
concerned. 

The first module to be registered in the module list is the gateway.

To configure your excom® station, simply copy the I/O modules from 
the hardware catalog to the list of the excom® station concerned.

Note

Even if your physical station is configured redundantly, i.e. the sta-
tion contains two gateways, only a single gateway has to be added 
to the module list. 

The redundancy mode, i.e. the gateway performance in the event of 
an error, is then set as a gateway parameter.

Figure 94:
Selection of the
excom® modules
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Connection to the Siemens S7 PLC

10

Setting the station parameters

To set the module parameters, double-click the relevant excom® 
module. A window will pop up in which you can set the module 
parameters via the “Parameter Assignment” tab.

The folder “Device-specific parameters” shows settings in plain 
text, whereas the folder “Hex parameter assignment” displays the 
settings in hexadecimal format.

Note

When configuring the excom® station, ensure that the order of the 
modules in the software's module list matches the actual order of 
the modules in the module rack. 

Should this not be the case, the gateway will signal the master con-
figuration errors via the PROFIBUS diagnostics; however, data ex-
change between correctly configured modules and the master is not 
affected.

Figure 95:
Parameterisation 
of the excom® 
gateway
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The specific meanings of the module parameters can be taken from 
the individual module descriptions in chapters 5 to 10 of this 
manual.

Error diagnostics (station/system diagnostics) when inter-
faced to an S7 Siemens PLC

The diagnostics data of the excom® station can be read online 
during operation.
 Open the following menu by right clicking the station:

Figure 96:
S7 diagnostics
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Connection to the Siemens S7 PLC

10The menu item “Module Information..." contains the station diag-
nostics.

A detailed description of the software's diagnostics functions is 
contained in the software manual “SIMATIC Manager” published by 
Siemens.

Information on the diagnostics functions of the individual excom® 
modules is provided in chapter 5 to 10.

The diagnostics options available for the gateway are described in  
“PROFIBUS-DP interface“ in the section  “Diagnostics” page 5-47. 

Figure 97:
Module informa-
tion of the excom® 
station
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Connection to ABB AC800F

To configure the excom® station in conjunction with an ABB PLC, 
the configuration software “Control Builder F” V6.2 from ABB is 
used in our configuration example.

Network configuration

Once the field controller, the power supply, the PROFIBUS module 
and the master have been selected, the excom® station can be 
added to the network as a slave.

Go to the menu item “Edit Insert” or right-click the slave and 
then click “Insert slave”.

Figure 98:
Inserting a slave
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Connection to ABB AC800F

10In the following window, please select either a GSD-based or a 
DTM-based slave.

GSD-based slaves

After entering the station address of the slave, the associated GSD 
files have to be imported into the configuration software.

Figure 99: Selec-
tion of a
GSD-based slave
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.

The excom® slave may be configured after importing the GSD files. 

Configuration of the excom® station

Double-clicking the entry of the slave will open the configuration 
window.

Figure 100:
Importing the 
GSD files
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Connection to ABB AC800F

10

Another double-click onto positions 0 to 16 in the lower window 
section will open the “PROFIBUS slave: module selection” window.

Figure 101:
Slave configura-
tion

Figure 102:
Module selection

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2258 of 3168



Configuration

D300398 0506 -  excom®10-14

Then assign the individual modules to the excom® station. Start with 
the gateway on position 0 and then add all stations according to 
their actual order in the module rack.

.

Parameterisation of GSD-based slaves

The slaves are parameterised by double-clicking the respective 
module.

The module parameters are set via the “User” tab in the window 
“Parameters: Profibus Slave...”.

Note

Even if your system is configured redundantly, i.e. the station con-
tains two gateways, only a single gateway has to be added to the 
module list.
 The redundancy mode, i.e. the gateway behaviour in the event of an 
error, is then set as a gateway parameter.

Note

When configuring the excom® station, ensure that the order of the 
modules in the software's module list matches the actual order of 
the modules in the module rack. 

Should this not be the case, the gateway will signal the master con-
figuration errors via the PROFIBUS diagnostics; however, data ex-
change between correctly configured modules and the master is not 
affected.
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Connection to ABB AC800F

10

Figure 103:
Parameterisation 
of the GSD-based 
slave
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Diagnostics messages of GSD-based slaves

In addition to the general standard station specific diagnostics, the 
software also provides device-specific status diagnostics (unit diag-
nostics) and channel-specific diagnostics (module diagnostics) with 
diagnostics messages in plain text.

Extended diagnostics messages are provided.

Status diagnostics

Module diagnostics (channel-specific)
 

Figure 104:
Standard
diagnostics

Figure 105:
Unit related
diagnostics
 

Figure 106:
Module diagnos-
tics
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Ap-Parameters of the excom® modules

The parameters of the excom® modules and their bit mapping can 
be taken from the following tables.

Parameters in mode 1

GDP1,5Ex
 

Note

The default parameter settings in the tables are highlighted in bold 
type.

Table 174:
Parameters for 
GDP1,5Ex 
(mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/ 1 Prm. Mode 00: Mode 1
01: Mode 2
(Parameterisation mode: 
determined by the GSD file 
as a constant parameter)

2 Line frequency 0: 50 Hz 
1: 60 Hz

3/4 Analogue data 
format

00: Status MSB 
0 1: Status LSB
1 0: No status

5/6 Module rack 01: MT9 (8 I/O modules) 
10: MT18 (16 I/O 
modules) 

7 SF1 0: Selection 0 
1: Selection 1
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1 0/1 Redundancy mode 00: OFF 
0 1: Mode 1
1 1: Mode 3

2 SF 3 0: Selection 0 
1: Selection 1

3 Power supply 0: Single 
1: Redundant

4/5 reserved 00

6/7 SF2 00: Selection 0 
0 1:Selection 1
1 0: Selection 2
1 1: Selection 3

2 0 to 6 Offset value 0 to 124 

7 Address offset 0: OFF
1: ON

3 0 to 5 HCIR WCBC basis 
(x 100ms)

0 to 63

6 HCIR WCBC factor 0: Basis x 1 
1: Basis x 16

7 HCIR active 0: OFF
1: ON

Table 174:
Parameters for 
GDP1,5Ex 
(mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-GDP1,5Ex D/ GDP1,5Ex CD
)

Table 175:
GDP1,5Ex ...
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/ 1 Prm. Mode 00: Mode 1
01: Mode 2
(Parameterisation mode: 
determined by the GSD file 
as a constant parameter)

2 Line frequency 0: 50 Hz 
1: 60 Hz

3/4 Analogue data 
format

00: Status MSB 
01: Status LSB
10: No status

5/6 Module rack 01: MT9 (8 I/O modules) 
10: MT18 (16 I/O 
modules) 

7 SF1 0: Selection 0 
1: Selection 1

1 0/1 Redundancy mode 00: OFF 
01: Mode 1
11: Mode 3

2 SF 3 0: Selection 0 
1: Selection 1

3 Power supply 0: Single 
1: Redundant

4/5 Cyclic data
(only GDP1,5Ex 
CD)

00: Selection 0
Default value must not be 
modified!

6/7 SF2 00: Selection 0 
01: Selection 1
10: Selection 2
11: Selection 3
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2 0 to 6 Offset value 0 to 124 

7 Address offset 0: OFF 
1: ON

3 0 to 5 HCIR WCBC Basis 
(x 100ms)

0 to 63

6 HCIR WCBC factor 0: Basis x 1 
1: Basis x 16

7 HCIR active 0: OFF 
1: ON

4 Unused channels slot 1

5 Unused channels slot 2

: :

18 Unused channels slot 15

19 Unused channels slot 16

Table 175:
GDP1,5Ex ...
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-DM80Ex/ DM80Ex S

Table 176:
DM80Ex...
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/1 Effective direction 00: 8 inputs 
01: 4 inputs / 4 outputs
10: 5 inputs / 3 outputs
11: 8 outputs

2 Polarity 0: Normal 
1: Inverse

3 Debouncing 0: OFF 
1: 50 ms 

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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DM80Ex 8I/ DM80Ex S 8I

DI40Ex

Table 177:
DM80Ex...
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0 to 2 Polarity 000: Normal
100: Inverse

3 Debouncing 0: OFF 
1: 50 ms 

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF

Table 178:
DI40Ex (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/1 reserved 00

2 Polarity 0: Normal
1: Inverse

3 Debouncing 0: OFF 
1: 50 ms

4/5 Substitute value 
strategy

00: Min. value
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON
1: OFF
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Parameters of the excom® modules

Ap-DO40Ex

Table 179:
DO40Ex (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/1 reserved 00

2 Polarity 0: Normal 
1: Inverse

3 reserved 0

4/5 Substitute value 
strategy

00: Min. value
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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AI40Ex

Table 180:
AI40Ex
(mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0  0 Measuring range 0: 0...20 mA
1: 4...20 mA 

1 Connection 0: Active
1: Passive

3 Filter (PT1) 0: OFF
1: 100 ms

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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Parameters of the excom® modules

Ap-AI41Ex

AO40Ex

Table 181:
AI40Ex
(mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0  0/1 Measuring range 00:0..10V
01:2..10V
10:0...20 mA
11:4...20 mA 

2 reserved

3 Filter (PT1) 0:Off
1:100 ms

4/5 Substitute value 
strategy

00: Min. value 
01:Max. value 
10:Last valid value

6/7 Line monitoring 00:ON
11:OFF

Table 182:
AO40Ex
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0  0 Measuring range 00: 0...20 mA
01: 4...20 mA 

1 to 3 reserved 000

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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AIH40Ex

Table 183:
AIH40Ex
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/1 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA 

2 reserved 0

3 Filter (PT1) 0: OFF 
1: 100 ms 

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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Parameters of the excom® modules

Ap-AIH40Ex 4H (with 4 HART® variables)

Table 184:
AIH40Ex 4H
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0 to 2 HART® status / sec.  
variables

000: ON/ V 1,2,3,4 of C1 
001: Auto/ V 1,2,3,4 of C1
010: ON/ V 1,2 of C1,2
011: Auto/ V 1,2 of C1,2
100: ON/ V 1 of C1,2,3,4
101: ON/ V 2 of C1,2,3,4
110: ON/ V 3 of C1,2,3,4
111: ON/ V 4 of C1,2,3,4

3 Filter (PT1) 0: OFF 
1: 100 ms 

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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AIH41Ex

Table 185:
AIH41Ex
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/1 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA 

2 reserved 0

3 Filter (PT1) 0: OFF
1: 100 ms 

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6/7 Line monitoring 00: ON
11: OFF
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Parameters of the excom® modules

Ap-AIH41Ex 4H (with 4 HART® variables)

Table 186:
AIH41Ex 4H
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0 to 2 HART® status / sec. 
variables

000: ON/ V 1,2,3,4 of C1 
001: Auto/ V 1,2,3,4 of C1
010: ON/ V 1,2 of C1,2
011: Auto/ V 1,2 of C1,2
100: ON/ V 1 of C1,2,3,4
101: ON/ V 2 of C1,2,3,4
110: ON/ V 3 of C1,2,3,4
111: ON/ V 4 of C1,2,3,4

3 Filter (PT1) 0: OFF
1: 100 ms 

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6/7 Line monitoring 00: ON
11: OFF
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AOH40Ex

Table 187:
AOH40Ex
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/1 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA

2 reserved 0

3 reserved 0

4/5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2277 of 3168



D300398 0506 -  excom® Appendix-17

Parameters of the excom® modules

Ap-AOH40Ex 4H (with 4 HART® variables)

Table 188:
AOH40Ex 4H
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 2 to 0 HART® status / sec. 
variables

000: ON/ V 1,2,3,4 of C1 
001: Auto/ V 1,2,3,4 of C1
010: ON/ V 1,2 of C1,2
011: Auto/ V 1,2 of C1,2
100: ON/ V 1 of C1,2,3,4
101: ON/ V 2 of C1,2,3,4
110: ON/ V 3 of C1,2,3,4
111: ON/ V 4 of C1,2,3,4

3 reserved 0

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2278 of 3168



D300398 0506 -  excom®Appendix-18

TI40Ex R 

Table 189:
TI40Ex R
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0  2 to 0 Measuring range 000:  Pt100 2L (auto) 
001:  Pt100 3L
010:  Pt100 4L 
011:  Pt1000 2L (auto) 
100:  Pt1000 3L
100:  Pt1000 4L
110: Ni100 2w
111: Ni100 3w

3 Filter (PT1) 0: OFF
1: 11 s

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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Parameters of the excom® modules

Ap-TI40Ex T

Table 190:
TI40Ex T
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0  0 to 2 Measuring range 000: Type B 
001: Type E
010: Type J
011: Type K1
00: Type N
101: Type R
110: Type S
111: Type T

3 Filter (PT1) 0: OFF
1: 11 s

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 reserved 0
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DF20 Ex P

Table 191:
DF20 Ex P
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0 Reset counter 0: Host-controlled
1: Terminal

 1/ 2 Counting/rotation 
direction

00: Forwards (f< 4 kHz) 
01: Host-controlled (f < 4k Hz)
00: Terminal (f< 4 kHz)
11: Terminal
(auto, f > 1.25 kHz)

3 Debouncing 0: OFF
1: 50 ms

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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Parameters of the excom® modules

Ap-DF20Ex F

Table 192:
DF20Ex F
 (mode 1)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0 Average value 0: OFF 
1: 8 values

 1/ 2 Counting/rotation 
direction

00: Forwards (f< 4 kHz)
01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal (auto, f>1.25 
kHz)

3 Debouncing 0: OFF
1: 50 ms

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF
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Parameters in mode 2

GDP1,5Ex/ GDP1,5Ex C

Table 193:
Parameters for 
GDP1,5Ex 
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0/ 1 Prm. Mode 00 Mode 1
01 Mode 2
(Parameterisation mode: 
determined by the GSD file 
as a constant parameter)

2 Line frequency 0: 50Hz 
1: 60Hz

3/ 4 Analogue data 
format

00: Status MSB 
01: Status LSB
10: No status

5/ 6 Module rack 01: MT9 (8 I/O modules) 
10: MT18 (16 I/O 
modules) 

7 SF1 0: Selection 0
1: Selection 1
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Parameters of the excom® modules

Ap-

1 0/ 1 Redundancy mode 00: OFF
01: Mode 1
11: Mode 3

2 SF 3 0: Selection 0
1: Selection 1

3 Power supply 0: Single
1: Redundant

4/ 5 Cyclic data
(only GDP1,5 Ex C)

00: Selection 0 
Default value must not be 
modified!

6/ 7 SF2 00: Selection 0 
01: Selection 1
10: Selection 2
11: Selection 3

2 0 to 6 Offset value 0 to 124 

7 Address offset 0: OFF 
1: ON

3 0 to 5 HCIR WCBC Basis 
(x 100ms)

0 to 63 

6 HCIR WCBC factor 0: Basis x 1 
1: Basis x 16

7 HCIR active 0: OFF 
1: ON

Table 193:
Parameters for 
GDP1,5Ex 
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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DM80Ex/ DM80Ex S/ DM80Ex 8I/ DM80Ex S 8I

Table 194:
DM80Ex...
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Debouncing 00: OFF
01: 10 ms
10: 20 ms
11: 50 ms

2 Polarity 0: Normal 
1: Inverse

3 Effective direction
(only DM80Ex/ 
DM80Ex S)

0: Input 
1: Output

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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Parameters of the excom® modules

Ap-

DI40Ex

4 Bit 0 Channel 1 0: Active 
1: deactivated

Bit 1 Channel 2 0: Active 
1: deactivated

: : :

Bit 7 Channel 8 0: Active
1: deactivated

Table 195:
DI40Ex (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Debouncing 00: OFF
01: 10 ms
10: 20 ms
11: 50 ms

2 Polarity 0: Normal
1: Inverse

3 reserved 0

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

Table 194:
DM80Ex...
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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DO40Ex

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 reserved 00000000

Table 196:
DO40Ex (mode 2

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 reserved 00

2 Polarity 0: Normal 
1: Inverse

3 reserved 0

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 reserved 00000000

Table 195:
DI40Ex (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-AI40Ex

Table 197:
AI40Ex
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00:OFF
01:0.1s
10:2.6 s
11:29.2 s

2 Measuring range 0: 0...20 mA
1: 4...20 mA 

3 Connection 0:Active 
1:Passive

4/ 5 Substitute value 
strategy

00:Min. value 
01:Max. value 
10:Last valid value

6 Wire break moni-
toring

0:ON
1:OFF

7 Short-circuit moni-
toring

0:ON
1:OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 reserved 00000000
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AI41Ex

Table 198:
AI40Ex
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00:OFF
01:0.1s
10:2.6 s
11:29.2 s

2/3 Measuring range 00:0..10V
01:2..10V
10:0...20 mA
11:4...20 mA 

4/ 5 Substitute value 
strategy

00:Min. value 
01:Max. value 
10:Last valid value

6/7 Line monitoring 00:ON
11:OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 reserved 00000000
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Parameters of the excom® modules

Ap-AO40Ex

Table 199:
AO40Ex
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 reserved 00

2 Measuring range 0: 0...20 mA
1: 4...20 mA 

3 reserved 0

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON
1: OFF

7 Short-circuit moni-
toring

0: ON
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 reserved 00000000
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AIH40Ex

Table 200:
AIH40Ex
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00: OFF
01: 0.1 s
10: 2.6 s
11: 29.2 s

2/ 3 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA 

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 reserved 00000000
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Parameters of the excom® modules

Ap-AIH40EX 4H

Table 201:
AIH40Ex 4H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00: OFF
01: 0.1 s
10: 2.6 s
11: 29.2 s

2 C1: SV 3 0: OFF
1: ON

3 C1: SV 4 0: OFF
1: ON

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON 
1: OFF

7 Short-circuit moni-
toring

0: ON 
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON 

Bit 1 C1: SV 2 0: OFF
1: ON 

Bit 2 C2: SV1 0: OFF
1: ON 

Bit 3 C2: SV 2 0: OFF
1: ON 

Bit 4 C3: SV 1 0: OFF
1: ON 

Bit 5 C3: SV 2 0: OFF
1: ON 

Bit 6 C4: SV1 0: OFF
1: ON 

Bit 7 C4: SV 2 0: OFF
1: ON 

Table 201:
AIH40Ex 4H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-AIH40Ex 1H

Table 202:
AIH40Ex 1H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00: OFF
01: 0.1 s
10: 2.6 s
11: 29.2 s

2/ 3 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA 

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON
1: OFF

7 Short-circuit moni-
toring

0: ON
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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4 Parameters for channels 1 to 4

Bit 0/ 1 HART® variable of 
channel

00: Channel 1 
01: Channel 2
10: Channel 3
11: Channel 4 

Bit 2/ 
3/ 4

HART® variable 000: Primary
00: Secondary 1 
010: Secondary 2
011: Secondary 3
100: Secondary 4

Bit 6/ 
7/ 5

reserved 000

Table 202:
AIH40Ex 1H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-AIH40Ex 8H

Table 203:
AIH40Ex 8H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00: OFF
01: 0.1 s
10: 2.6 s
11: 29.2 s

2 C1: SV 3 0: OFF
1: ON

3 C1: SV 4 0: OFF
1: ON

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON
1: OFF

7 Short-circuit moni-
toring

0: ON
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON 

Bit 1 C1: SV 2 0: OFF
1: ON 
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Bit 2 C2: SV1 0: OFF
1: ON 

Bit 3 C2: SV 2 0: OFF
1: ON 

Bit 4 C3: SV 1 0: OFF
1: ON 

Bit 5 C3: SV 2 0: OFF
1: ON 

Bit 6 C4: SV1 0: OFF
1: ON 

Bit 7 C4: SV 2 0: OFF
1: ON 

Table 203:
AIH40Ex 8H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-AIH41Ex

Table 204:
AIH41Ex
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00: OFF
01: 0.1 s
10: 2.6 s
11: 29.2 s

2/ 3 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA 

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

7/6 Line monitoring 00: ON
01: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 reserved 00000000
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AIH41Ex 4H

Table 205:
AIH41Ex 4H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00: OFF
01: 0.1 s
10: 2.6 s
11: 29.2 s

2 C1: SV 3 0: OFF
1: ON

3 C1: SV 4 0: OFF
1: ON

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6/ 7 Line monitoring 00: ON
01: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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Parameters of the excom® modules

Ap-

4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON 

Bit 1 C1: SV 2 0: OFF
1: ON 

Bit 2 C2: SV1 0: OFF
1: ON 

Bit 3 C2: SV 2 0: OFF
1: ON 

Bit 4 C3: SV 1 0: OFF
1: ON 

Bit 5 C3: SV 2 0: OFF
1: ON 

Bit 6 C4: SV1 0: OFF
1: ON 

Bit 7 C4: SV 2 0: OFF
1: ON 

Table 205:
AIH41Ex 4H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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AIH41Ex 1H

Table 206:
AIH41Ex 1H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00: OFF
01: 0.1 s
10: 2.6 s
11: 29.2 s

2/ 3 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA 

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6/ 7 Line monitoring 00: ON
11: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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Parameters of the excom® modules

Ap-

4 Parameters for channels 1 to 4

Bit 0/ 1 HART® variable of 
channel

00: Channel 1
01: Channel 2
10: Channel 3
11: Channel 4 

Bit 2/ 
3/ 4

HART® variable 000: Primary
00: Secondary 1 
010: Secondary 2
011: Secondary 3
100: Secondary 4

Bit 5/ 
6/ 7

reserved 000

Table 206:
AIH41Ex 1H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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AIH41Ex 8H

Table 207:
AIH41Ex 8H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 Filter (PT1) 00: OFF
01: 0.1 s
10: 2.6 s
11: 29.2 s

2 C1: SV 3 0: OFF
1: ON

3 C1: SV 4 0: OFF
1: ON

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6/ 7 Line monitoring 00: ON
11: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON 

Bit 1 C1: SV 2 0: OFF
1: ON 

Bit 2 C2: SV1 0: OFF
1: ON 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2303 of 3168



D300398 0506 -  excom® Appendix-43

Parameters of the excom® modules

Ap-

Bit 3 C2: SV 2 0: OFF
1: ON 

Bit 4 C3: SV 1 0: OFF
1: ON 

Bit 5 C3: SV 2 0: OFF
1: ON 

Bit 6 C4: SV1 0: OFF
1: ON 

Bit 7 C4: SV 2 0: OFF
1: ON 

Table 207:
AIH41Ex 8H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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AOH40Ex

Table 208:
AOH40Ex
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 reserved 00

2/ 3 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA 

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON
1: OFF

7 Short-circuit moni-
toring

0: ON
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 reserved 00000000
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Parameters of the excom® modules

Ap-AOH40Ex 4H

Table 209:
AOH40Ex 4H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0 reserved 0

1 HART® status 0: OFF
1: ON

2 C1: SV 3 0: OFF
1: ON

3 C1: SV 4 0: OFF
1: ON

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON
1: OFF

7 Short-circuit moni-
toring

0: ON
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON 

Bit 1 C1: SV 2 0: OFF
1: ON 

Bit 2 C2: SV1 0: OFF
1: ON 

Bit 3 C2: SV 2 0: OFF
1: ON 

Bit 4 C3: SV 1 0: OFF
1: ON 

Bit 5 C3: SV 2 0: OFF
1: ON 

Bit 6 C4: SV1 0: OFF
1: ON 

Bit 7 C4: SV 2 0: OFF
1: ON 

Table 209:
AOH40Ex 4H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-AOH40Ex 1H

Table 210:
AOH40Ex 1H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 reserved 00

2/ 3 HART® status / 
measuring range

00: OFF/ 0...20 mA 
01: OFF/ 4...20 mA
10: ON/ 4...20 mA 

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON
1: OFF

7 Short-circuit moni-
toring

0: ON
1: OFF 

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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AOH40Ex 8H

4 Parameters for channels 1 to 4

Bit 0/ 1 HART® variable of 
channel

00: Channel 1
01: Channel 2
10: Channel 3
11: Channel 4 

Bit 2/ 
3/ 4

HART® variable 000: Primary
001: Secondary 1 
010: Secondary 2
011: Secondary 3
100: Secondary 4

Bit 5/ 
6/ 7

reserved 000

Table 211:
AOH40Ex 8H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0/ 1 reserved 00

2 C1: SV 3 0: OFF
1: ON

3 C1: SV 4 0: OFF
1: ON

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON
1: OFF

7 Short-circuit moni-
toring

0: ON
1: OFF

Table 210:
AOH40Ex 1H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2309 of 3168



D300398 0506 -  excom® Appendix-49

Parameters of the excom® modules

Ap-

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)

4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON 

Bit 1 C1: SV 2 0: OFF
1: ON 

Bit 2 C2: SV1 0: OFF
1: ON 

Bit 3 C2: SV 2 0: OFF
1: ON 

Bit 4 C3: SV 1 0: OFF
1: ON 

Bit 5 C3: SV 2 0: OFF
1: ON 

Bit 6 C4: SV1 0: OFF
1: ON 

Bit 7 C4: SV 2 0: OFF
1: ON 

Table 211:
AOH40Ex 8H
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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TI40Ex R

Table 212:
TI40Ex R
 (mode 2)

Byte 
no.

Bit 
no.

Parameter 
name

Parameter values

0 Parameters for channel 1

0 to 3 Line resistance 0000: Basis + 0 Ohm
0001: Basis + 0.5 Ohm
0010: Basis + 1.0 Ohm
0011: Basis + 1.5 Ohm
0100: Basis + 2.0 Ohm
0101: Basis + 2.5 Ohm
0110: Basis + 3.0 Ohm
0111: Basis + 3.5 Ohm
1000: Basis + 4.0 Ohm
1001: Basis + 4.5 Ohm
1010: Basis + 5.0 Ohm
1011: Basis + 5.5 Ohm
1100: Basis + 6.0 Ohm
1101: Basis + 6.5 Ohm
1110: Basis + 7.0 Ohm
1111: Basis + 7.5 Ohm

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break 
monitoring

0: ON
1: OFF

7 Short-circuit 
monitoring

0: ON
1: OFF

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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Parameters of the excom® modules

Ap-

4 Parameters for all channels

0 to 3 Sensor type 0000:  Pt100 (IEC 751)
0001:  Pt200 (IEC 751)
0010:  Pt400 (IEC 751)
0011:  Pt1000 (IEC 751)
0100:  Pt100 (JIS)
0101:  Pt1000 (JIS)
0110:  Pt100 (SAM
0111:  Pt1000 (SAM
1000: Ni100
1011: Cu100
1101: 0...30 Ohm ( mOhm)
1110: 0...300 Ohm (10mOhm)
1111: 0...3 kOhm (100 mOhm)

4/ 5 Filter (PT1) 00: OFF 
01: 1.2 s
10: 11 s
11: 25 s

6/ 7 Connection 00: 2L/ 0 Ohm Basis
01: 2L/ 8 Ohm Basis
01: 3L
11: 4L 

Table 212:
TI40Ex R
 (mode 2)

Byte 
no.

Bit 
no.

Parameter 
name

Parameter values
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TI40Ex T

Table 213:
TI40Ex T
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 Parameters for channel 1

0 reserved 0

1-3 Reference temper-
ature

000: 0 C 
001: 10 °C
010: 20 °C
011: 30 °C
100: 40 °C 
101: 50 °C 
110: 60 °C 
111: 70 °C

4/ 5 Substitute value 
strategy

00: Min. value 
01: Max. value 
10: Last valid value

6 Wire break moni-
toring

0: ON
1: OFF

7 reserved 0

1 Parameters for channel 2 (bit configuration identical to 
channel 1)

2 Parameters for channel 3 (bit configuration identical to 
channel 1)

3 Parameters for channel 4 (bit configuration identical to 
channel 1)
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Parameters of the excom® modules

Ap-

4 Parameters for all channels

0 to 3 Sensor type 0000: Type B 
0001: Type E
0010: Type J
0011: Type K
0100: Type L
0101: Type N
0110: Type R
0111: Type S
1000: Type T
1001: Type U
1010: Type C
1011: Type D
1101: -75..+75 mV [5 V]
1111: -1.2...+1.2 V [100 V]

4/ 5 Filter (PT1) 00: OFF 
01: 1.2 s
10: 11 s
11: 25 s

6/ 7 Reference point 00: none
01: Internal
10:  Pt100 at terminal 
11: External (thermostat) 

Table 213:
TI40Ex T
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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DF20 Ex P

Table 214:
DF20 Ex P
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0 A1: Line monitoring 0: ON
1: OFF

1 A2: Line monitoring 0: ON
1: OFF

2 A3: Line monitoring 0: ON
1: OFF

3 A4: Line monitoring 0: ON
1: OFF

4 B1: Line monitoring 0: ON
1: OFF

5 B2: Line monitoring 0: ON
1: OFF

6 B3: Line monitoring 0: ON
1: OFF

7 B4: Line monitoring 0: ON
1: OFF

1 0 A: Counter 
reset

0: Host-controlled 
1: Terminal

1 A: Debouncing
control inputs

0: OFF 
1: 50 ms

2/ 3 A: Direction detec-
tion

00: Forwards (f< 4 kHz) 
01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal (auto, f>1.25 
kHz)

4/ 5 A: Substitute value 
output

00: Min. value 
01: Max. value
10: Last valid value
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Parameters of the excom® modules

Ap-

6/ 7 A: Substitute value 
input

00: Min. value 
01: Max. value
10: Last valid value

2 0 A1: Polarity 0: Normal 
1: Inverse

1 A2: Polarity 0: Normal 
1: Inverse

2 A3: Polarity 0: Normal 
1: Inverse

3 A4: Polarity 0: Normal 
1: Inverse

4/ 5 A: Measuring range 00: 0...100 Hz
01: 0...1 kHz
10: 0...4 kHz 

6 A: Peak time 0: Host-controlled 
1: Terminal

7 A: Edge counting 0: Rising
1: Rising + falling

3 0 B: Counter 
reset

0: Host-controlled 
1: Terminal

1 B: Debouncing
control inputs

0: OFF 
1: 50 ms

2/ 3 B: Direction detec-
tion

00: Forwards (f< 4 kHz) 
01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal (auto, f>1.25 
kHz)

4/ 5 B: Substitute value 
output

00: Min. value
01: Max. value
10: Last valid value

Table 214:
DF20 Ex P
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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6/7 B: Substitute value 
input

00: Min. value 
01: Max. value
10: Last valid value

4 0 B1: Polarity 0: Normal 
1: Inverse

1 B2: Polarity 0: Normal
1: Inverse

2 B3: Polarity 0: Normal 
1: Inverse

3 B4: Polarity 0: Normal 
1: Inverse

4/5 B: Measuring range 00: 0...100 Hz
01: 0...1 kHz
10: 0...4 kHz 

6 B: Peak time 0: Host-controlled 
1: Terminal

7 B: Edge counting 0: Rising
1: Rising + falling

Table 214:
DF20 Ex P
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-DF20Ex F

Table 215:
DF20Ex F
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values

0 0 A1: Line monitoring 0: ON
1: OFF

1 A2: Line monitoring 0: ON
1: OFF

2 A3: Line monitoring 0: ON
1: OFF

3 A4: Line monitoring 0: ON
1: OFF

4 B1: Line monitoring 0: ON
1: OFF

5 B2: Line monitoring 0: ON
1: OFF

6 B3: Line monitoring 0: ON
1: OFF

7 B4: Line monitoring 0: ON
1: OFF

1 0 A: Measuring cycle 0: <300 ms
(0.1 % resolution) 
1: < 50 ms (1 % resolution)

1 A: Debouncing
control inputs

0: OFF 
1: 50 ms

2/ 3 A: Direction detec-
tion

00: Forwards (f< 4 kHz) 
01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal
(auto, f > 1.25 kHz)

4/ 5 A: Substitute value 
output

00: Min. value 
01: Max. value
10: Last valid value
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6/ 7 A: Substitute value 
input

00: Min. value 
01: Max. value
10: Last valid value

2 0 A1: Polarity 0: Normal
1: Inverse

1 A2: Polarity 0: Normal
1: Inverse

2 A3: Polarity 0: Normal
1: Inverse

3 A4: Polarity 0: Normal 
1: Inverse

4/ 5 reserved 00

6/ 7 A: Average value 00: OFF
01: 4 values
10: 8 values
11: 16 values

3 0 B: Measuring cycle 0: <300 ms (0.1 % resolu-
tion)
1: < 50 ms (1 % resolution)

1 B: Debouncing
control inputs

0: OFF
1: 50 ms

2/ 3 B: Direction detec-
tion

00: Forwards (f< 4 kHz) 
01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal
(auto, f > 1.25 kHz)

4/ 5 B: Substitute value 
output

00: Min. value 
01: Max. value
10: Last valid value

6/ 7 B: Substitute value 
input

00: Min. value 
01: Max. value
10: Last valid value

Table 215:
DF20Ex F
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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Parameters of the excom® modules

Ap-

4 0 B1: Polarity 0: Normal 
1: Inverse

1 B2: Polarity 0: Normal
1: Inverse

3 B4: Polarity 0: Normal
1: Inverse

2 B3: Polarity 0: Normal 
1: Inverse

4/ 5 reserved 00

6/ 7 B: Average value 00: OFF
01: 4 values
10: 8 values
11: 16 values

Table 215:
DF20Ex F
 (mode 2)

Byte 
no.

Bit 
no.

Parameter name Parameter values
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 Ordering details

Electronic modules

Table 216:
excom® electronic 
modules

Product Description Ident 
no.

DM80Ex 8-channel input/output module, 
digital

6884006

DI40EX  4-channel input module, digital 6884004

DO40Ex  4-channel output module, digital 6884007

AI40EX  4-channel input module, 
analogue, active

6884009

AI41EX  4-channel input module, 
analogue, passive

6884020

AO40Ex  4-channel output module, 
analogue

6884002

AIH40EX  4-channel input module, 
analogue, active, HART®

6884001

AIH41EX  4-channel input module, 
analogue, passive, HART®

6884005

AOH40EX  4-channel output module, 
analogue, HART®

6884003

TI40EX  4-channel temperature input 
module

6884000

DF20EX  2-channel frequency/counter 
module

6884061
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Ordering details

Ap-Power supply units

Bus interface

Table 217:
Power supply 
units

Product Description Ident 
no.

PSD24EX 24 VDC power supply unit 6881721

PPSA230EX 230VAC converter 6900293

PPSA115EX 115VAC converter 6900294

Table 218:
Bus interface

Product Description Ident 
no.

GDP1,5 Profibus-DP gateway 6884008

SC12Ex Segment coupler for isolating 
RS485 and RS485-IS

6884047

OC11Ex/3G Coupler for converting RS485 
signals to FO signals

6890424

OC11Ex/2G Coupler for converting FO signals 
to RS485-IS signals

6890423

2-wire fibre optic cable with pre-assembled ST connectors

 LWL-2ST/SY-2.5M Length: 2.5 m 6611300

LWL-2ST/SY-5M Length: 5 m 6611301

LWL-2ST/SY-10M Length: 10 m 6611302

LWL-2ST/SY-25M Length: 25 m 6611303

LWL-2ST/SY-50M Length: 50 m 6611304

LWL-2ST/SY-100M Length: 100 m 6611305

LWL-2ST/SY-250M Length: 250 m 6611306
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Module rack

LWL-2ST/SY-500M Length: 500 m 6611307

LWL-2ST/SY-
1000M

Length: 1,000 m 6611308

LWL-2ST/SY-
2500M

Length: 2500 m 6611309

Table 219:
Module rack

Product Description Ident 
no.

MT9-R024 Module rack for 1 power supply 
unit
1 gateway, 8 modules, Mini 
Combicon terminals

9100444

MT18-R024 Module rack for 2 power supply 
unit
2 gateways, 16 modules, Mini 
Combicon terminals

9100438

MT9-C024 Module rack for 1 power supply 
unit
1 gateway, 8 modules, spring-
loaded terminals

9100446

MT18-C024 Module rack for 2 power supply 
unit
2 gateways, 16 modules, spring-
loaded terminals

9100440

MT18-C230 Module rack for 2 AC/DC 
converters, 2 power supply units
2 gateways, 16 modules, spring-
loaded terminals

9100443

Table 218:
Bus interface

Product Description Ident 
no.
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Ordering details

Ap-Housing

Systems

Table 220:
Housing

Product Description Ident 
no.

EG-VA4055/BLD-U Housing 400 x 550 x 210 mm with 
blank flange plate without drillings

6884060

EG-VA4055/M16-K Housing 400 x 550 x 210 mm with 
flange plate M16, incl. screw 
connections

6884056

EG-VA4055/M20-K housing 400 x 550 x 210 mm with 
flange plate M20, incl. screw 
connections

6884059

EG-VA6555/BLD-U Housing 650 x 550 x 210 mm with 
blank flange plate without drillings

6884055

EG-VA6555/M16-K Housing 650 x 550 x 210 mm with 
flange plate M16, incl. screw 
connections

6884051

EG-VA6555/M20-K Housing 650 x 550 x 210 mm with 
flange plate M20, incl. screw 
connections

6884052

Table 221:
Systems

Product Description Ident 
no.

EG-VA4055/
BV681111 

Stainless steel housing with M16 
flange plate, filter (1) and module 
rack MT9, Mini-Combicon termi-
nals 

6884082

EG-VA4055/
BV681112 

Stainless steel housing with M20 
flange plate, filter (1) and module 
rack MT9 integrated, Mini-
Combicon terminals

6884083
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EG-VA4055/
BV681211 

Stainless steel housing with M16 
flange plate, filter (1) and module 
rack MT9, spring-loaded terminals

6884084

EG-VA4055/
BV681212 

Stainless steel housing with M20 
flange plate, filter (1) and module 
rack MT9, spring-loaded terminals

6884085

EG-VA6555/
BV680111 

Stainless steel housing with M16 
flange plate, filter (1) and module 
rack MT18, Mini-Combicon termi-
nals

6884089

EG-VA6555/
BV680112 

Stainless steel housing with M20 
flange plate, filter (1) and module 
rack MT18, Mini-Combicon termi-
nals

6884088

EG-VA6555/
BV680121 

Stainless steel housing with M16 
flange plate, filter (2) and module 
rack MT18, Mini-Combicon termi-
nals

6884087

EG-VA6555/
BV680122 

Stainless steel housing with M20 
flange plate, filter (2) and module 
rack MT18, Mini-Combicon termi-
nals

6884086

EG-VA6555/
BV680211 

Stainless steel housing with M16 
flange plate, filter (1) and module 
rack MT18, spring-loaded termi-
nals

6884078

EG-VA6555/
BV680212 

Stainless steel housing with M20 
flange plate, filter (1) and module 
rack MT18, spring-loaded termi-
nals

6884079

EG-VA6555/
BV680221

Stainless steel housing with M16 
flange plate, filter (2) and module 
rack MT18, spring-loaded termi-
nals

6884080

Table 221:
Systems

Product Description Ident 
no.
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Ordering details

Ap-

Other products can be requested by using the  “Ordering code for 
the systems approved as a whole” page 2-43.

excom® accessories

EG-VA6555/
BV680222 

Stainless steel housing with M20 
flange plate, filter (2) and module 
rack MT18, spring-loaded termi-
nals

6884081

Table 222:
excom® accesso-
ries

Product Description Ident 
no.

BM1 Dummy module for free slots 6884036

BM-PS Power supply unit cover (MT18) 6884044

MODEX filter Capacitor for improving startup 
behaviour / increasing operational 
reliability

6884062

MODEX
 switching terminal

MODEX isolating relay EExde(ia) 
IIC 12 VDC, 2 S, 24 VDC, 2 A 

6884069

MODEX
 isolating relay

MODEX isolating relay EExde(ia) 
IIC 12 VDC, 2 S, 24 VDC, 2 A 

6884070

Phoenix shield 
terminal

Shield terminal for connecting the 
shield to the shield bus

6900360

ELST-M20EX M20 venting pipe for field housing 6884033

DE-V20BU-TWIN Twin sealing insert for blue M20 
cable gland, 2 x 6 mm bushing, 
Elastomer

6884075

EG-VAEX-PE Earthing set for field housing 6884037

Table 221:
Systems

Product Description Ident 
no.
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EG-VAEX-V08/1 M16 screw connection kit (4 x 08) 
for field housing EG-VA4055

6884038

EG-VAEX-V16/1 M16 screw connection kit (4 x 16) 
for field housing EG-VA6555

6884039

EG-VAEX-V08/2 M20 screw connection kit (4 x 08) 
for field housing EG-VA4055

6884063

EG-VAEX-V16/2 M20 screw connection kit (4 x 20) 
for field housing EG-VA6555

6884064

PCS7 DRIVER-VS4 Driver for Siemens Process 
Control System PCS7, version 4

6884045

PCS7 DRIVER-VS5 Driver for Siemens Process 
Control System PCS7, version 5

6884035

V16PA-BU-EX Cable glands M16, blue 6884025

V20PA-BU-EX Cable glands M20, blue 6884049

V20PA-BK-EX Cable glands M20, black 6884026

VS16PA-EX M16 screw plug 6884029

VS20PA-EX M20 screw plug 6884030

GM16 Lock nut for  M16 screw connec-
tion

6884027

GM20 Lock nut for  M20 screw connec-
tion

6884028

VST-V16EX Blanking plug for M16 cable 
glands

6884031

VST-V20EX Sealing plugs for  M20 screw 
connection

6884032

VSTS22 22 mm socket spanner for M16 
screw connection 

6884043

Table 222:
excom® accesso-
ries

Product Description Ident 
no.
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Ordering details

Ap-

VSTS27 27 mm socket spanner for M20 
screw connection 

6884073

CABLE 451B Blue Profibus-DP cable, material 
TPE, with trailing capability

6914367

D9T-EX Sub-D connector for connection 
of the gateway GDP1,5 in the 
explosion hazardous area

6890938

D9T-RS485IS Sub-D connector for connecting 
intrinsically safe (RS485-IS) 
terminal of the segment coupler 
SC12Ex

6890944

D9T-RS485 Sub-D connector for connecting 
non-intrinsically safe (RS485) 
terminal of the segment coupler 
SC12Ex

6890942

Table 222:
excom® accesso-
ries

Product Description Ident 
no.
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Glossary

Category “ia”

Category “ia” indicates that the intrinsically safe electrical equipment should 
not be able to cause an ignition under normal operating conditions in the event 
of a single fault or any combination of two faults. Intrinsic safety must be 
ensured even when two independent faults occur at the same time.
For this reason, components used to limit the electrical energy or protective 
parts of an apparatus of category “ia” must be present in triplicate.

Category “ib”

An electrical apparatus of category “ib” should not be capable of causing igni-
tion under normal operating conditions in the event of a single fault. Intrinsic 
safety must be ensured even when a fault occurs.
 Any apparatus in category “ib” must have all components used to limit the 
electrical energy and protective parts in duplicate.

Explosive atmosphere

An explosive atmosphere contains flammable mixtures of gases, vapours, mist 
and dusts with air under atmospheric conditions. 

Explosive atmosphere (dangerous)

A dangerous explosive atmosphere is a mixture containing flammable gases, 
vapours and oxygen which can cause damage to persons directly or indirectly 
through an explosion when ignited.

Explosive mixture (general term)

A combustible (flammable) mixture is a mixture of gases or vapours, or a 
mixture of gases and vapours with mists and dusts, capable of propagating a 
reaction after ignition. 

Explosion hazardous area

An explosion hazardous area is a location where a potentially explosive atmos-
phere may exist due to local operating conditions. 

Explosion hazard

An explosion hazard exists in locations:

in which a flammable substance can exist under normal operating or fault 
conditions, and in a form that can create a flammable mixture in which the 
concentration of the substance is high enough to form an explosive mixture; 

AC

E
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where the explosive or ignitable mixtures can come in contact with a source of 
ignition and continue to burn after ignition.

Explosion protection, primary 

The primary method of explosion protection comprises measures which 
prevent formation of a dangerous atmosphere: 

avoiding the use of flammable liquids 

increasing the flash point

limiting the concentration to safe levels 

by means of natural and technical ventilation 

monitoring the concentration

The primary method of protection is not described in this document. Please 
refer to the explosion protection regulations of the professional association of 
the chemical industry (Ex-RL) and the EN 1127-1.

Explosion protection, secondary

The secondary method of explosion protection comprises measures which 
prevent ignition of a dangerous atmosphere. For this purpose, design meas-
ures or electrical techniques are used so that: 

the electrical equipment can no longer form an effective ignition source and the 
combination of ignition source and explosive atmosphere is prevented.

the propagation of combustion to the surrounding explosive atmosphere is pre-
vented

.Intrinsic safety - explosion protection type (i) [EN 50020]

All other protection types except “intrinsic safety” attempt to contain the explo-
sion to the inside of the housing and to prevent penetration of an ignitable 
gaseous mixture.
The method of “intrinsic safety” is based on a different approach. It limits the 
electrical energy of a circuit to such an extent, that excessive temperatures 
cannot occur, or arcs and sparks are incapable of generating the energy 
needed to ignite an explosive atmosphere.
Due to the limited energy, these circuits are mainly suited to applications in the 
field of measuring, control and instrumentation. “Intrinsic safety” has some 
inherent advantages over other protection types. For example, the wiring and 
maintenance of live circuits.

I
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Glos

Intrinsically safe electrical equipment

Intrinsically safe electrical equipment is any apparatus in which all circuits are 
intrinsically safe. Direct installation in hazardous locations is permitted, 
provided that all related requirements are met. An example is a NAMUR sensor 
approved according to EN 50227 or a transmitter.

Increased safety - protection type (e) [EN 50019]

Protection type (e) applies to electrical equipment or components of electrical 
equipment which do not generate sparks or arcs under normal conditions, do 
not adopt excessive temperatures and whose nominal voltage does not 
exceed the value of 1 kV.

Temperature classes

The temperature class specifies the maximum permissible surface temperature 
of an apparatus. In this case, the explosion protected apparatus can be 
approved for different temperature classes - a decision which depends on 
technical and financial considerations. The lowest possible temperature clas-
sification is therefore mostly achieved with relatively extensive technical meas-
ures and correspondingly high expenditure, depending on the type of protec-
tion. “Intrinsically safe” products are comparably more efficient and cheaper. 
Only intrinsically safe equipment, that is directly installed in explosion 
hazardous areas, requires temperature classification. For associated equip-
ment this classification is not needed. 

Verification of intrinsic safety

According to EN60079-14 intrinsic safety must be documented and confirmed 
when interconnecting intrinsically safe apparatus and associated equipment. 

Zone 0 

Zone 0 comprises locations in which a dangerous explosive atmosphere is 
present continuously or frequently.
 Probability of the occurrence of an ignitable mixture: constant, for long periods 
or frequently (guide value: >1000 h/a).

Zone 1

Zone 1 are locations in which an explosive or dangerous explosive atmosphere 
is likely to occur.
Probability of the occurrence of an ignitable mixture: occasionally during 
normal operation (guide value: 10...1000 h/a).

AT

AV

AZ
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Zone 2

Zone 2 are locations in which an explosive or dangerous explosive atmosphere 
is likely to occur only rarely and for a short time.
 Probability of the occurrence of an ignitable mixture: unlikely or rarely and then 
only for a short time (guide value: <10 h/a).
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Index

A
AC/DC conversion ...........................16
Ambient temperature .......................39

B
Backplane ..........................................4
Bus address ....................................22

C
Cable ...............................................27
Cables .............................................27
Condensation water ..........................2
Contact configuration
– DF20 Ex P ....................................16
– DF20Ex F .....................................10
Cover
– Opening ............................20, 10, 11
– Power supply ...............................19
– Slots .............................................26

E
EEx e terminals ................................17
Equipotential bond conductor .........31
Equipotential bonding conductor ....29
Error analysis ...................................30

G
GSD file .............................................2

H
HART® ................................. 27, 33–72
Hot swapping ..................................27

I
Inspection window ............................5

M
Maximum expansion
– I/O modules ..................................25
MINI COMBICON ..............................6
Modex filter ....................13, 14, 15, 16

MT18 ....................................4, 31, 6, 7
– Mounting ........................................5
MT9 ..........................................4, 31, 4
– Mounting ........................................3

N
NAMUR ........................................2, 13
Number
– Bus stations ..................................26

P
Parameters
– Gateway .........................................6
Power supply units ..........................13

R
Rack system ......................................4
Rail mounting .....................................3
Replacing
– Gateway .........................................2
– Power supply unit ...........................2
Response time .................................31
Rotation direction detection ..............9

S
Safety requirements ...........................v
Segment coupler
– Power supply ........13, 14, 17, 18, 19
Startup behaviour ............................33
SUB-D connector ............................23
Symbols
– Warning, Attention, Note ................3
System approval ..............................42

T
Terminal assignment
– AI40Ex ........................................4, 5
– AI40Ex/ AI41Ex .............................35
– AI41Ex ..........................................16
– AO40Ex ........................................27
– AOH40Ex ......................................62
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– DF20Ex ...........................................4
– DI40Ex ..........................................14
– DM80Ex .........................................6
– DO40Ex ........................................22
– TI40Ex ..........................................75
Type examination certificate ...........41
Types
– Module rack ...................................5

W
Wall mounting ....................................3
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ABOUT THE "All in One" APPLICATION MANUAL 

 

In the All in One Application Manual you will find information about the different applications in-

cluded in the All in One Application Package. Should these applications not meet the requirements 

of your process please contact the manufacturer for information on special applications. 

 

This manual is available in both paper and electronic editions. We recommend you to use the 

electronic version if possible. If you have the eelectronic version at your disposal you will be able to 

benefit from the following features: 

 

The manual contains several links and cross-references to other locations in the manual which 

makes it easier for the reader to move around in the manual, to check and find things faster. 

 

The manual also contains hyperlinks to web pages. To visit these web pages through the links you 

must have an internet browser installed on your computer. 
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1. BASIC APPLICATION  

Software code: ASFIFF01 

 

1.1 Introduction 

 

The Basic Application is a simple and easy-to-use application. It is the default setting on delivery 

from the factory. Otherwise select the Basic Application in menu MM6 on page S6.2. See the product's 

User's Manual. 

 

Digital input DIN3 is programmable. 

 

The parameters of the Basic Application are explained in Chapter 8 of this manual. The explanations 

are arranged according to the individual ID number of the parameter. 

 

1.1.1 Motor protection functions in the Basic Application 

The Basic Application provides almost all the same protection functions as the other applications: 

 

• External fault protection 

• Input phase supervision 

• Undervoltage protection 

• Output phase supervision 

• Earth fault protection 

• Motor thermal protection 

• Thermistor fault protection 

• Fieldbus fault protection 

• Slot fault protection 

 

Unlike the other applications, the Basic Application does not provide any parameters for choosing 

the response function or limit values for the faults. The motor thermal protection is explained in 

more detail on page 185. 
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Jumper block  X3 :
CM A and CM B grounding

CMB connected to GND
CMA connected to GND

CMB isolated from GND
CMA isolated from GND

CMB and CMA
internally connected together,
isolated from GND

= Factory default

1.2 Control I/O 

 
OPT-A1 

Terminal Signal Description 

1 +10Vref Reference output Voltage for potentiometer, etc. 

2 AI1+ Analogue input 1 

Voltage range 0—10V DC 

Programmable (P2.14) 

Analogue input 1 frequency reference  

 

 

3 AI1- I/O Ground Ground for reference and controls 

4 AI2+ 

5 AI2- 

Analogue input 2 

Current range 0—20mA 

Analogue input 2 frequency reference  

 

 

6 +24V Control voltage output Voltage for switches, etc. max 0.1 A 

7 GND I/O ground Ground for reference and controls 

8 DIN1 Start forward 

 

Contact closed = start forward 

9 DIN2 Start reverse 

 

Contact closed = start reverse 

10 DIN3 External fault input 

Programmable (P2.17) 

Contact open = no fault 

Contact closed = fault 

11 CMA 

 

Common for DIN 1—DIN 3 Connect to GND or +24V 

12 +24V Control voltage output Voltage for switches (see #6) 

13 GND I/O ground Ground for reference and controls 

14 DIN4 Preset speed select 1 DIN4 DIN5 Frequency ref. 

15 DIN5 Preset speed select 2 Open 

Closed 

Open 

Closed 

Open 

Open 

Closed 

Closed 

I/O ref (P2.14) 

Preset speed1 

Preset speed 2 

Max frequency 

16 DIN6 Fault reset Contact open = no action 

Contact closed = fault reset 

17 CMB Common for DIN4—DIN6 Connect to GND or +24V 

18 AO1+ 

19 AO1- 

Analogue output 1 

Output frequency 

Programmable (P2.16) 

Range 0—20 mA/RL, max. 500Ω 

20 DO1 Digital output 1 

READY 
Open collector, I≤50mA, U≤48 VDC 

OPT-A2 
21 RO1 

22 RO1 

23 RO1 

 

Relay output 1 

RUN

 

24 RO2 

25 RO2 

26 RO2 

Relay output 2 

FAULT

 

Table 1-1. Basic application default I/O configuration. 

Note: See jumper selections below. 

More information in the product's 

User's Manual. 

 

 

READY

220
VAC

Reference potentiometer, 

1…10 kΩ 

RUN

mA 
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1.3 Control signal logic in Basic Application 

 

Figure 1-1. Control signal logic of the Basic Application 

 

DIN4
DIN5
AI1
AI2

DIN1

DIN2

DIN6

DIN3

> 1

NX12k00.fh8

3.2 Keypad reference

3.1 Control place

Internal frequency
reference

Start forward

Start reverse

Start/Stop and
reverse logic

Start/Stop

Reverse

Internal Start/Stop

Internal reverse

Internal fault resetFault reset input

External fault input (programmable)

Reset button
Start/Stop buttonsReference from fieldbus

Start/Stop from fieldbus
Direction from fieldbus

3.3 Keypad direction

2.14 I/O Reference

2.19 Preset Speed 2

2.18 Preset Speed 1

2.2 Max Frequency
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1.4 Basic Application – Parameter lists 

 

On the next pages you will find the lists of parameters within the respective parameter groups. Each 

parameter includes a link to the respective parameter description. The parameter descriptions are 

given on pages 121 to 214. 

 

Column explanations: 

 

Code = Location indication on the keypad; Shows the operator the present parameter 

number 

Parameter = Name of parameter 

Min = Minimum value of parameter 

Max = Maximum value of parameter 

Unit = Unit of parameter value; Given if available 

Default = Value preset by factory 

Cust = Customer’s own setting 

ID = ID number of the parameter 

 

                  = Parameter value can only be changed after the frequency converter has been 

stopped. 

 

1.4.1 Monitoring values (Control keypad: menu M1) 

The monitoring values are the actual values of parameters and signals as well as statuses and 

measurements. Monitoring values cannot be edited.  

See the product's User's Manual for more information. 

 
Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 Frequency reference 
Hz 25 Frequency reference to 

motor control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 Calculated shaft torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC link voltage V 7  

V1.9 Unit temperature °C 8 Heatsink temperature 

V1.10 Motor temperature % 9 
Calculated motor 

temperature 

V1.11 Analogue input 1 V/mA 13 AI1 

V1.12 Analogue input 2 V/mA 14 AI2 

V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.15 DO1, RO1, RO2 
 

17 
Digital and relay output 

statuses 

V1.16 Analogue Iout mA 26 AO1 

M1.17 Multimonitoring items 

 

 

Displays three 

selectable monitoring 

values 

Table 1-2. Monitoring values 
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1.4.2 Basic parameters (Control keypad: Menu M2  G2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.1 Min frequency 0,00 P2.2 Hz 0,00  101  

P2.2 Max frequency P2.1 320,00 Hz 50,00 

 

102 

NOTE: If fmax > than the 

motor synchronous speed, 

check suitability for motor 

and drive system 

P2.3 Acceleration time 1 0,1 3000,0 s 3,0  103  

P2.4 Deceleration time 1 0,1 3000,0 s 3,0  104  

P2.5 Current limit 0,1 x IH 2 x IH A IL  107  

P2.6 
Nominal voltage of 

the motor 
180 690 V 

NX2: 230V

NX5: 400V

NX6: 690V

 

110 

Check the rating plate of 

the motor. 

P2.7 
Nominal frequency 

of the motor 
8,00 320,00 Hz 50,00 

 
111 

Check the rating plate of 

the motor. 

P2.8 
Nominal speed of 

the motor 
24 20 000 rpm 1440 

 

112 

Check the rating plate of 

the motor. 

The default applies for a 4-

pole motor and a nominal 

size frequency converter. 

P2.9 
Nominal current of 

the motor 
0,1 x IH 2 x IH A IH 

 
113 

Check the rating plate of 

the motor. 

P2.10 Motor cosϕ 0,30 1,00  0,85 
 

120 
Check the rating plate of 

the motor 

P2.11 Start function 0 2  0 

 

505 

0=Ramp 

1=Flying start 

2=Conditional flying start 

P2.12 Stop function 0 3  0 

 

506 

0=Coasting 

1=Ramp 

2=Ramp+Run enable coast

3=Coast+Run enable ramp

P2.13 U/f optimisation  0 1  0 
 

109 
0=Not used 

1=Automatic torque boost 

P2.14 I/O reference 0 3  0 

 

117 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.15 
Analogue input 2, 

reference offset 
0 1  1 

 
302 

0=0—20mA 

1=4mA—20 mA 

P2.16 
Analogue output 

function 
0 8  1 

 

307 

0=Not used 

1=Output freq. (0—fmax) 

2=Freq. reference (0—fmax) 

3=Motor speed (0—Motor 

nominal speed) 

4=Output current (0-InMotor) 

5=Motor torque (0—TnMotor) 

6=Motor power (0—PnMotor) 

7=Motor voltage (0-UnMotor) 

8=DC-link volt (0—1000V) 

P2.17 DIN3 function 0 7  1  301 

0=Not used 

1=Ext. fault, closing cont. 

2=Ext. fault, opening cont. 

3=Run enable, cc 

4=Run enable, oc 

5=Force cp. to IO 

6=Force cp. to keypad 

7=Force cp. to fieldbus 
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P2.18 Preset speed 1 0,00 P2.2 Hz 0,00  105 Speeds preset by operator

P2.19 Preset speed 2 0,00 P2.2 Hz 50,00  106 Speeds preset by operator

P2.20 Automatic restart 0 1  0  731 
0=Disabled 

1=Enabled 

Table 1-3. Basic parameters G2.1 

1.4.3 Keypad control (Control keypad: Menu M3) 

The parameters for the selection of control place and direction on the keypad are listed below. See 

the Keypad control menu in the product's User's Manual. 

 

Code Parameter Min Max Unit Default Cust ID Note 

P3.1 Control place 1 3  1  125 

1=I/O terminal 

2=Keypad 

3=Fieldbus 

R3.2 Keypad reference P2.1 P2.2 Hz     

P3.3 
Direction (on 

keypad) 
0 1  0  123 

Reverse request activated 

from the panel 

R3.4 Stop button 0 1  1  114 

0=Limited function of Stop 

button 

1=Stop button always 

enabled 

Table 1-4. Keypad control parameters, M3 

1.4.4 System menu (Control keypad: Menu M6) 

For parameters and functions related to the general use of the frequency converter, such as 

application and language selection, customised parameter sets or information about the hardware 

and software, see the product's User's Manual. 

 

1.4.5 Expander boards (Control keypad: Menu M7) 

The MM7 menu shows the expander and option boards attached to the control board and board-

related information. For more information, see the product's User's Manual. 
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2. STANDARD APPLICATION 

Software code: ASFIFF02 

 

2.1 Introduction 

Select the Standard Application in menu MM6 on page S6.2. 

 

The Standard Application is typically used in pump and fan applications and conveyors for which the 

Basic Application is too limited but where no special features are needed. 

 

• The Standard Application has the same I/O signals and the same control logic as the Basic 

Application. 

 

• Digital input DIN3 and all the outputs are freely programmable. 

 

Additional functions: 

 

• Programmable Start/Stop and Reverse signal logic 

• Reference scaling 

• One frequency limit supervision 

• Second ramps and S-shape ramp programming 

• Programmable start and stop functions 

• DC-brake at stop 

• One prohibit frequency area 

• Programmable U/f curve and switching frequency 

• Autorestart 

• Motor thermal and stall protection: Programmable action; off, warning, fault 

 

The parameters of the Standard Application are explained in Chapter 8 of this manual. The 

explanations are arranged according to the individual ID number of the parameter. 
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Jumper block  X3 :
CM A and CM B grounding

CMB connected to GND
CMA connected to GND

CMB isolated from GND
CMA isolated from GND

CMB and CMA
internally connected together,
isolated from GND

= Factory default

2.2 Control I/O 

 
OPT-A1 

Terminal Signal Description 

1 +10Vref Reference output Voltage for potentiometer, etc. 

2 AI1+ Analogue input 1 

Voltage range 0—10V DC 

Programmable (P2.1.11) 

Analogue input 1 frequency reference  

 

 

3 AI1- I/O Ground Ground for reference and controls 

4 AI2+ 

5 AI2- 

Analogue input 2 

Current range 0—20mA 

Analogue input 2 frequency reference  

 

 

6 +24V Control voltage output Voltage for switches, etc. max 0.1 A 

7 GND I/O ground Ground for reference and controls 

8 DIN1 Start forward 

Programmable logic (P2.2.1) 

Contact closed = start forward 

9 DIN2 Start reverse 

Ri min = 5 kohm 

Contact closed = start reverse 

10 DIN3 External fault input 

Programmable (P2.2.2) 

Contact open = no fault 

Contact closed = fault 

11 CMA 

 

Common for DIN 1—DIN 3 Connect to GND or +24V 

12 +24V Control voltage output Voltage for switches (see #6) 

13 GND I/O ground Ground for reference and controls 

14 DIN4 Preset speed select 1 DIN4 DIN5 Frequency ref. 

15 DIN5 Preset speed select 2 Open 

Closed 

Open 

Closed 

Open 

Open 

Closed 

Closed 

I/O Reference 

Preset Speed 1 

Preset Speed 2 

Analogue input 2 

16 DIN6 Fault reset Contact open = no action 

Contact closed = fault reset 

17 CMB Common for DIN4—DIN6 Connect to GND or +24V 

18 AO1+ 

19 AO1- 

Analogue output 1 

Output frequency 

Programmable (P2.3.2) 

Range 0—20 mA/RL, max. 500Ω 

20 DO1 Digital output 1 

READY 

Programmable (P2.3.7) 

Open collector, I≤50mA, U≤48 VDC 

OPT-A2 
21 RO1 

22 RO1 

23 RO1 

 

Relay output 1 

RUN 

Programmable (P2.3.8)

 

24 RO2 

25 RO2 

26 RO2 

Relay output 2 

FAULT 

Programmable (P2.3.9)

 

Table 2-1. Standard application default I/O configuration. 

Note: See jumper selections below. 

More information in the product's 

User's Manual. 

READY

RUN

220
VAC

mA 

Reference potentiometer, 

1…10 kΩ 
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2.3 Control signal logic in Standard Application 

 

Figure 2-1. Control signal logic of the Standard Application 

DIN4
DIN5
AI1
AI2

DIN1

DIN2

DIN6

DIN3

> 1

NX12k01

3.2 Keypad reference

2.1.11 I/O Reference
2.1.12 Keypad Ctrl Reference
2.1.13 Fieldbus Ctrl Reference
2.1.14 Preset Speed 1
2.1.15 Preset Speed 2

3.1 Control place

Internal frequency
reference

Start forward
(programmable)

Start reverse (programmable)

Programmable
Start/Stop and
reverse logic

Start/Stop

Reverse

Internal Start/Stop

Internal reverse

Internal fault resetFault reset input

External fault input (programmable)

Reset button
Start/Stop buttonsReference from fieldbus

Start/Stop from fieldbus
Direction from fieldbus

3.3 Keypad direction
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2.4 Standard Application – Parameter lists 

On the next pages you will find the lists of parameters within the respective parameter groups. Each 

parameter includes a link to the respective parameter description. The parameter descriptions are 

given on pages 121 to 214. The descriptions are arranged according to the IID number of the 

parameter. 

 

Column explanations: 

 

Code = Location indication on the keypad; Shows the operator the present parameter 

number 

Parameter = Name of parameter 

Min = Minimum value of parameter 

Max = Maximum value of parameter 

Unit = Unit of parameter value; Given if available 

Default = Value preset by factory 

Cust = Customer’s own setting 

ID = ID number of the parameter 

          = In parameter row: Use TTF method to program these parameters. 

           = On parameter code: Parameter value can only be changed after the frequency 

converter has been stopped. 

 

2.4.1 Monitoring values (Control keypad: menu M1) 

The monitoring values are the actual values of parameters and signals as well as statuses and 

measurements. Monitoring values cannot be edited.  

See the product's User's Manual for more information. 

 
Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 
Frequency reference Hz 25 Frequency reference to motor 

control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 Calculated shaft torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC link voltage V 7  

V1.9 Unit temperature °C 8 Heatsink temperature 

V1.10 Motor temperature % 9 Calculated motor temperature 

V1.11 Analogue input 1 V/mA 13 AI1 

V1.12 Analogue input 2 V/mA 14 AI2 

V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.15 DO1, RO1, RO2 
 

17 
Digital and relay output 

statuses 

V1.16 Analogue Iout mA 26 AO1 

M1.17 Monitoring items 
 

 
Displays three selectable 

monitoring values 

Table 2-2. Monitoring values 
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2.4.2 Basic parameters (Control keypad: Menu M2  G2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.1.1 Min frequency 0,00 P2.1.2 Hz 0,00  101  

P2.1.2 Max frequency P2.1.1 320,00 Hz 50,00 

 

102 

NOTE: If fmax > than the 

motor synchronous speed, 

check suitability for motor 

and drive system 

P2.1.3 Acceleration time 1 0,1 3000,0 s 3,0  103  

P2.1.4 Deceleration time 1 0,1 3000,0 s 3,0  104  

P2.1.5 Current limit 0,1 x IH 2 x IH A IL  107  

P2.1.6 
Nominal voltage of 

the motor 
180 690 V 

NX2: 230V

NX5: 400V

NX6: 690V

 

110 

 

P2.1.7 
Nominal frequency 

of the motor 
8,00 320,00 Hz 50,00 

 
111 

Check the rating plate of 

the motor 

P2.1.8 
Nominal speed of 

the motor 
24 20 000 rpm 1440 

 

112 

The default applies for a 4-

pole motor and a nominal 

size frequency converter. 

P2.1.9 
Nominal current of 

the motor 
0,1 x IH 2 x IH A IH 

 
113 

Check the rating plate of 

the motor. 

P2.1.10 Motor cosϕ 0,30 1,00  0,85 
 

120 
Check the rating plate of 

the motor 

P2.1.11 I/O reference 0 3  0 

 

117 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.1.12 
Keypad control 

reference 
0 3  2 

 

121 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.1.13 
Fieldbus control 

reference 
0 3  3 

 

122 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.1.14 Preset speed 1 0,00 P2.1.2 Hz 10,00  105 

P2.1.15 Preset speed 2 0,00 P2.1.2 Hz 50,00  106 
Speeds preset by operator 

Table 2-3. Basic parameters G2.1 
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2.4.3 Input signals (Control keypad: Menu M2  G2.2) 

Code Parameter Min Max Unit Default Cust ID Note 

  DIN1 DIN2 

P2.2.1 Start/Stop logic 0 6  0 

 

300 

0

1

2

3

4

5

6 

Start fwd 

Start/Stop 

Start/Stop 

Start pulse 

Start fwd* 

Start*/Stop 

Start*/Stop 

Start rvs 

Rvs/Fwd 

Run enable

Stop pulse 

Start rvs* 

Rvs/Fwd 

Run enable

P2.2.2 DIN3 function 0 8  1 

 

301 

0=Not used 

1=Ext. fault, closing cont. 

2=Ext. fault, opening cont. 

3=Run enable 

4=Acc./Dec. time select. 

5=Force cp. to IO 

6=Force cp. to keypad 

7=Force cp. to fieldbus 

8=Reverse 

P2.2.3 
Analogue input 2 

reference offset 
0 1  1 

 
302 

0=0—20mA (0—10V)** 

1=4—20mA (2—10V)** 

P2.2.4 
Reference scaling 

minimum value 
0,00 320,00 Hz 0,00 

 

303 

Selects the frequency that 

corresponds to the min. 

reference signal 

0,00 = No scaling 

P2.2.5 
Reference scaling 

maximum value 
0,00 320,00 Hz 0,00 

 

304 

Selects the frequency that 

corresponds to the max. 

reference signal 

0,00 = No scaling 

P2.2.6 Reference inversion 0 1  0 
 

305 
0 = Not inverted 

1 = Inverted 

P2.2.7 Reference filter time 0,00 10,00 s 0,10  306 00 = No filtering 

P2.2.8 AI1 signal selection    A.1 
 

377 
TTF programming method 

used. See page 66 

P2.2.9 AI2 signal selection    A.2 
 

388 
TTF programming method 

used. See page 66. 

Table 2-4. Input signals, G2.2 

* = Rising edge required to start 

** = Remember to place jumpers of block X2 

accordingly. See the product’s User Manual 
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2.4.4 Output signals (Control keypad: Menu M2  G2.3) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.1 
Analogue output 1 

signal selection 
0   A.1 

 
464 

TTF programming method 

used. See page 66. 

P2.3.2 
Analogue output 

function 
0 8  1 

 

307 

0=Not used (20 mA/10 V) 

1=Output freq. (0—fmax) 

2=Freq. reference (0—fmax) 

3=Motor speed (0—Motor 

nominal speed) 

4=Motor current (0—InMotor) 

5=Motor torque (0—TnMotor) 

6=Motor power (0—PnMotor) 

7=Motor voltage (0--UnMotor) 

8=DC-link volt (0—1000V) 

P2.3.3 
Analogue output 

filter time 
0,00 10,00 s 1,00 

 
308 00=No filtering 

P2.3.4 
Analogue output 

inversion 
0 1  0 

 
309 

0=Not inverted 

1=Inverted 

P2.3.5 
Analogue output 

minimum 
0 1  0 

 
310 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.6 
Analogue output 

scale 
10 1000 % 100 

 
311  

P2.3.7 
Digital output 1 

function 
0 16  1 

 

312 

0=Not used 

1=Ready 

2=Run 

3=Fault 

4=Fault inverted 

5=FC overheat warning 

6=Ext. fault or warning 

7=Ref. fault or warning 

8=Warning 

9=Reversed 

10=Preset speed 1 

11=At speed 

12=Mot. regulator active 

13=OP freq. limit 1 superv. 

14=Control place: IO 

15=Thermistor fault/warng  

16=Fieldbus DIN1  

P2.3.8 RO1 function 0 16  2  313 As parameter 2.3.7 

P2.3.9 RO2 function 0 16  3  314 As parameter 2.3.7 

P2.3.10 
Output frequency 

limit 1 supervision  
0 2  0 

 

315 

0=No limit 

1=Low limit supervision 

2=High limit supervision 

P2.3.11 

Output frequency 

limit 1; 

Supervised value 

0,00 320,00 Hz 0,00 

 

316  

P2.3.12 
Analogue output 2 

signal selection 
0.1 E.10  0.1 

 
471 

TTF programming method 

used. See page 66. 

P2.3.13 
Analogue output 2 

function 
0 8  4 

 
472 As parameter 2.3.2 

P2.3.14 
Analogue output 2 

filter time 
0,00 10,00 s 1,00 

 
473 00=No filtering 

P2.3.15 
Analogue output 2 

inversion 
0 1  0 

 
474 

0=Not inverted 

1=Inverted 

P2.3.16 
Analogue output 2 

minimum 
0 1  0 

 
475 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.17 
Analogue output 2 

scaling 
10 1000 % 100 

 
476   

Table 2-5. Output signals, G2.3 
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2.4.5 Drive control parameters (Control keypad: Menu M2  G2.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.4.1 Ramp 1 shape 0,0 10,0 s 0,1 
 

500 
0=Linear 

>0=S-curve ramp time 

P2.4.2 Ramp 2 shape 0,0 10,0 s 0,0 
 

501 
0=Linear 

>0=S-curve ramp time 

P2.4.3 Acceleration time 2 0,1 3000,0 s 10,0  502  

P2.4.4 Deceleration time 2 0,1 3000,0 s 10,0  503  

P2.4.5 Brake chopper 0 4  0 

 

504 

0=Disabled 

1=Used when running 

2=External brake chopper 

3=Used when stopped/ 

running 

4=Used when running (no 

testing) 

P2.4.6 Start function 0 2  0 

 

505 

0=Ramp 

1=Flying start 

2=Conditional flying start 

P2.4.7 Stop function 0 3  0 

 

506 

0=Coasting 

1=Ramp 

2=Ramp+Run enable coast

3=Coast+Run enable ramp

P2.4.8 DC braking current 0,00 IL A 0,7 x IH  507  

P2.4.9 
DC braking time  

at stop  
0,00 600,00 s 0,00 

 
508 00=DC brake is off at stop 

P2.4.10 

Frequency to start 

DC braking during 

ramp stop 

0,10 10,00 Hz 1,50 

 

515  

P2.4.11 
DC braking time  

at start 
0,00 600,00 s 0,00 

 
516 00=DC brake is off at start 

P2.4.12 Flux brake 0 1  0 
 

520 
0=Off 

1=On 

P2.4.13 Flux braking current 0,00 IL A IH  519  

Table 2-6. Drive control parameters, G2.4 

 

2.4.6 Prohibit frequency parameters (Control keypad: Menu M2  G2.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.5.1 
Prohibit frequency 

range 1 low limit 
0,00 320,00 Hz 0,00 

 
509  

P2.5.2 
Prohibit frequency 

range 1 high limit 
0,00 320,00 Hz 0,00 

 
510  

P2.5.3 
Prohibit acc./dec. 

ramp 
0,1 10,0 x 1,0 

 
518  

Table 2-7. Prohibit frequency parameters, G2.5 
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2.4.7 Motor control parameters (Control keypad: Menu M2  G2.6) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.1 Motor control mode 0 1/3  0 

 

600 

0=Frequency control 

1=Speed control 

Additionally for NXP: 

2=Not used  

3=Closed loop speed ctrl 

P2.6.2 U/f optimisation 0 1  0 
 

109 
0=Not used 

1=Automatic torque boost 

P2.6.3 U/f ratio selection 0 3  0 

 

108 

0=Linear 

1=Squared 

2=Programmable 

3=Linear with flux optim. 

P2.6.4 
Field weakening 

point 
8,00 320,00 Hz 50,00 

 
602  

P2.6.5 
Voltage at field 

weakening point 
10,00  200,00 % 100,00 

 
603 n% x Unmot 

P2.6.6 
U/f curve midpoint 

frequency 
0,00 P2.6.4 Hz 50,00 

 
604  

P2.6.7 
U/f curve midpoint 

voltage 
0,00 100,00 % 100,00 

 

605 

n% x Unmot 

Parameter max. value = 

P2.6.5 

P2.6.8 
Output voltage at 

zero frequency 
0,00 40,00 % Varies 

 
606 n% x Unmot 

P2.6.9 Switching frequency 1,0 Varies kHz Varies 
 

601 
See Table 8-14 for exact 

values 

P2.6.10 
Overvoltage 

controller 
0 2  1 

 

607 

0=Not used 

1=Used (no ramping) 

2=Used (ramping) 

P2.6.11 
Undervoltage 

controller 
0 1  1 

 
608 

0=Not used 

1=Used 

P2.6.12 Load drooping 0,00 100,00 % 0,00  620   

P2.6.13 Identification 0 1/2  0 

 

631 

0=No action 

1=Identification w/o run 

2=Identification with run 

Closed Loop parameter group 2.6.14 

P2.6.14.1 Magnetizing current 0,00 2 x IH A 0,00  612   

P2.6.14.2 Speed control P gain 1 1000  30  613   

P2.6.14.3 Speed control I time 0,0 3200,0 ms 30,0  614   

P2.6.14.5 
Acceleration 

compensation 
0,00 300,00 s 0,00 

 
626   

P2.6.14.6 Slip adjust 0 500 % 100  619   

P2.6.14.7 
Magnetizing current 

at start 
0,00 IL A 0,00 

 
627   

P2.6.14.8 
Magnetizing time at 

start 
0 60000 ms 0 

 
628   

P2.6.14.9 0-speed time at start 0 32000 ms 100  615   

P2.6.14.10 0-speed time at stop 0 32000 ms 100  616   

P2.6.14.11 Start-up torque 0 3  0 

 

621 

0=Not used 

1=Torque memory 

2=Torque reference 

3=Start-up torque fwd/rev 

P2.6.14.12 Start-up torque FWD –300,0 300,0 % 0,0  633   

P2.6.14.13 Start-up torque REV –300,0 300,0 % 0,0  634   

P2.6.14.15 Encoder filter time 0,0 100,0 ms 0,0  618   

P2.6.14.17 
Current control  

P gain 
0,00 100,00 % 40,00 

 
617   

Table 2-8. Motor control parameters, G2.6 
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2.4.8 Protections (Control keypad: Menu M2  G2.7) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.7.1 
Response to 4mA 

reference fault 
0 5  0 

 

700 

0=No response 

1=Warning 

2=Warning+Previous Freq. 

3=Wrng+PresetFreq 2.7.2 

4=Fault,stop acc. to 2.4.7 

5=Fault,stop by coasting 

P2.7.2 
4mA reference fault 

frequency 
0,00 P2.1.2 Hz 0,00 

 
728  

P2.7.3 
Response to 

external fault 
0 3  2 

 
701 

P2.7.4 
Input phase 

supervision 
0 3  0 

 
730 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.5 
Response to 

undervoltage fault
0 1  0 

 
727 

0=Fault stored in history 

1=Fault not stored 

P2.7.6 
Output phase 

supervision 
0 3  2 

 
702 

P2.7.7 
Earth fault 

protection 
0 3  2 

 
703 

P2.7.8 
Thermal protection 

of the motor 
0 3  2 

 
704 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.9 
Motor ambient 

temperature factor 
–100,0 100,0 % 0,0 

 
705  

P2.7.10 
Motor cooling factor 

at zero speed 
0,0 150,0 % 40,0 

 
706  

P2.7.11 
Motor thermal time 

constant 
1 200 min Varies 

 
707  

P2.7.12 Motor duty cycle 0 150 % 100  708  

P2.7.13 Stall protection 0 3  0 

 

709 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.14 Stall current 0,00 2 x IH A IH  710  

P2.7.15 Stall time limit 1,00 120,00 s 15,00  711  

P2.7.16 Stall frequency limit 1,0 P2.1.2 Hz 25,0  712  

P2.7.17 Underload protection 0 3  0 

 

713 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.18 
Field weakening 

area load 
10 150 % 50 

 
714  

P2.7.19 Zero frequency load 5,0 150,0 % 10,0  715  

P2.7.20 

Underload 

protection time 

limit  

2 600 s 20 

 

716  

P2.7.21 
Response to 

thermistor fault 
0 3  2 

 

732 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.22 
Response to 

fieldbus fault 
0 3  2 

 
733 See P2.7.21 

P2.7.23 
Response to slot 

fault 
0 3  2 

 
734 See P2.7.21 

Table 2-9. Protections, G2.7 
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2.4.9 Autorestart parameters (Control keypad: Menu M2  G2.8) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.8.1 Wait time 0,10 10,00 s 0,50  717  

P2.8.2 Trial time 0,00 60,00 s 30,00  718  

P2.8.3 Start function 0 2  0 

 

719 

0=Ramp 

1=Flying start 

2=According to P2.4.6 

P2.8.4 
Number of tries after 

undervoltage trip 
0 10  0 

 
720  

P2.8.5 
Number of tries after 

overvoltage trip 
0 10  0 

 
721  

P2.8.6 
Number of tries after 

overcurrent trip 
0 3  0 

 
722  

P2.8.7 
Number of tries after 

4mA reference trip 
0 10  0 

 
723  

P2.8.8 

Number of tries after 

motor temperature 

fault trip 

0 10  0 

 

726  

P2.8.9 
Number of tries after 

external fault trip 
0 10  0 

 
725  

P2.8.10 
Number of tries after 

underload fault trip
0 10  0 

 
738  

Table 2-10. Autorestart parameters, G2.8 

2.4.10 Keypad control (Control keypad: Menu M3) 

The parameters for the selection of control place and direction on the keypad are listed below. See 

the Keypad control menu in the product's User's Manual. 

 

Code Parameter Min Max Unit Default Cust ID Note 

P3.1 Control place 1 3  1 

 

125 

1=I/O terminal 

2=Keypad 

3=Fieldbus 

R3.2 Keypad reference P2.1.1 P2.1.2 Hz     

P3.3 Direction (on keypad) 0 1  0 
 

123 
0=Forward 

1=Reverse 

R3.4 Stop button 0 1  1 

 

114 

0=Limited function of Stop 

button 

1=Stop button always 

enabled 

Table 2-11. Keypad control parameters, M3 

2.4.11 System menu (Control keypad: M6) 

For parameters and functions related to the general use of the frequency converter, such as 

application and language selection, customised parameter sets or information about the hardware 

and software, see the product's User's Manual. 

 

2.4.12 Expander boards (Control keypad: Menu M7) 

The MM7 menu shows the expander and option boards attached to the control board and board-

related information. For more information, see the product's User's Manual. 
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3. LOCAL/REMOTE CONTROL APPLICATION 

Software code: ASFIFF03 

 

3.1 Introduction 

Select the Local/Remote Control Application in menu MM6 on page S6.2. 

 

Utilising the Local/Remote Control Application it is possible to have two different control places. For 

each control place the frequency reference can be selected from either the control keypad, I/O 

terminal or fieldbus. The active control place is selected with the digital input DIN6.  

 

• All outputs are freely programmable. 

 

Additional functions: 

 

• Programmable Start/Stop and Reverse signal logic 

• Reference scaling 

• One frequency limit supervision 

• Second ramps and S-shape ramp programming 

• Programmable start and stop functions 

• DC-brake at stop 

• One prohibit frequency area 

• Programmable U/f curve and switching frequency 

• Autorestart 

• Motor thermal and stall protection: Programmable action; off, warning, fault 

 

The parameters of the Local/Remote Control Application are explained in Chapter 8 of this manual. 

The explanations are arranged according to the individual ID number of the parameter. 
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Jumper block  X3 :
CM A and CM B grounding

CMB connected to GND
CMA connected to GND

CMB isolated from GND
CMA isolated from GND

CMB and CMA
internally connected together,
isolated from GND

= Factory default

3.2 Control I/O 

 
OPT-A1 

Terminal Signal Description 

1 +10Vref Reference output Voltage for potentiometer, etc. 

2 AI1+ Analogue input 1 

Voltage range 0—10V DC 

Programmable (P2.1.12) 

Analogue input 1 reference for place B  

 

 

3 AI1- I/O Ground Ground for reference and controls 

4 AI2+ 

5 AI2- 

Analogue input 2 

Current range 0—20mA 

Programmable (P2.1.11) 

Analogue input 2 reference for place A  

 

6 +24V Control voltage output Voltage for switches, etc. max 0.1 A 

7 GND I/O ground Ground for reference and controls 

8 DIN1 Place A: Start forward 

Programmable logic (P2.2.1) 

Contact closed = start forward 

9 DIN2 Place A: Start reverse 

Ri min = 5 kohm 

Contact closed = start reverse 

10 DIN3 External fault input 

Programmable (P2.2.2) 

Contact open = no fault 

Contact closed = fault 

11 CMA 

 

Common for DIN 1—DIN 3 Connect to GND or +24V 

12 +24V Control voltage output Voltage for switches (see #6) 

13 GND I/O ground Ground for reference and controls 

14 DIN4 Place B: Start forward 

Programmable logic (P2.2.15) 

15 DIN5 Place B: Start reverse 

Ri min = 5 kohm 

Contact closed = start forward                    

   

Contact closed = start reverse 

    

16 DIN6 Place A/B selection Contact open = place A is active 

Contact closed = Place B is active 

17 CMB Common for DIN4—DIN6 Connect to GND or +24V 

18 AO1+ 

19 AO1- 

Analogue output 1 

Output frequency 

Programmable (P2.3.2) 

Range 0—20 mA/RL, max. 500Ω 

20 DO1 Digital output 

READY 

Programmable (P2.3.7) 

Open collector, I≤50mA, U≤48 VDC 

OPT-A2 
21 RO1 

22 RO1 

23 RO1 

 

Relay output 1 

RUN 

Programmable (P2.3.8)

 

24 RO2 

25 RO2 

26 RO2 

Relay output 2 

FAULT 

Programmable (P2.3.9)

 

Table 3-1. Local/Remote control application default I/O configuration. 

Note: See jumper selections below. 

More information in the product's 

User's Manual. 

READY

RUN

220
VAC

Remote control 

24V 

Remote control ground 

Remote reference 

0(4)-20 mA 

mA 

Reference potentiometer, 

1…10 kΩ 
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3.3 Control signal logic in Local/Remote Application 

 

Figure 3-1. Control signal logic of the Local/Remote Control Application 

 

DIN3 > 1

DIN6

DIN2
DIN3

AI1
AI2

DIN1

DIN2

DIN3

DIN4

DIN5

A

B

A

B

A

B

NX12k05.fh8

Internal reverse

Internal fault resetFault reset input (programmable)

3.3 Keypad direction

Internal Start/Stop

Reference from fieldbus
Start/Stop from fieldbus
Direction from fieldbus

Start/Stop buttons

Internal
frequency ref.

Reset button

Programmable
Start/Stop and
reverse logic A

Programmable
Start/Stop and
reverse logic B

Start forward
(programmable)

Start reverse
(programmable)

Start forward

Start reverse
(programmable)

(programmable)

Start/Stop

Reverse

Up

Down

3.1 Control place

2.1.15 Jogging speed ref.
2.1.14 Fieldbus Ctrl reference
2.1.13 Keypad Ctrl reference

2.1.12 I/O B reference

2.1.11 I/O A reference

R3.2 Keypad reference

Motor
potentiometer
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3.4 Local/Remote control application – Parameter lists 

On the next pages you will find the lists of parameters within the respective parameter groups. Each 

parameter includes a link to the respective parameter description. The parameter descriptions are 

given on pages 121 to 214. 

 

Column explanations: 

 

Code = Location indication on the keypad; Shows the operator the present parameter 

number 

Parameter = Name of parameter 

Min = Minimum value of parameter 

Max = Maximum value of parameter 

Unit = Unit of parameter value; Given if available 

Default = Value preset by factory 

Cust = Customer’s own settings 

ID = ID number of the parameter 

          = In parameter row: Use TTF method to program these parameters. 

          = On parameter number: Parameter value can only be changed after the frequency 

converter has been stopped. 

 

3.4.1 Monitoring values (Control keypad: menu M1) 

The monitoring values are the actual values of parameters and signals as well as statuses and 

measurements. Monitoring values cannot be edited. See the product's User's Manual for more 

information. 

 
Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 Frequency reference Hz 25 
Frequency reference to 

motor control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 Calculated shaft torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC link voltage V 7  

V1.9 Unit temperature °C 8 Heatsink temperature 

V1.10 Motor temperature % 9 
Calculated motor 

temperature 

V1.11 Analogue input 1 V/mA 13 AI1 

V1.12 Analogue input 2 V/mA 14 AI2 

V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.15 DO1, RO1, RO2  17 
Digital and relay output 

statuses 

V1.16 Analogue Iout mA 26 AO1 

M1.17 
Multimonitoring 

items 
  

Displays three selectable 

monitoring values 

Table 3-2. Monitoring values 
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3.4.2 Basic parameters (Control keypad: Menu M2  G2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.1.1 Min frequency 0,00 P2.1.2 Hz 0,00  101  

P2.1.2 Max frequency P2.1.1 320,00 Hz 50,00 

 

102 

NOTE: If fmax > than the 

motor synchronous 

speed, check suitability 

for motor and drive 

system 

P2.1.3 Acceleration time 1 0,1 3000,0 s 3,0  103  

P2.1.4 Deceleration time 1 0,1 3000,0 s 3,0  104  

P2.1.5 Current limit 0,1 x IH 2 x IH A IL  107  

P2.1.6 
Nominal voltage of 

the motor 
180 690 V 

NX2: 230V

NX5: 400V

NX6: 690V

 

110 

 

P2.1.7 
Nominal frequency 

of the motor 
8,00 320,00 Hz 50,00 

 
111 

Check the rating plate of 

the motor 

 P2.1.8 
Nominal speed of 

the motor 
24 20 000 rpm 1440 

 

112 

The default applies for a 

4-pole motor and a 

nominal size frequency 

converter. 

P2.1.9 
Nominal current of 

the motor 
0,1 x IH 2 x IH A IH 

 
113 

Check the rating plate of 

the motor. 

P2.1.10 Motor cosϕ 0,30 1,00  0,85 
 

120 
Check the rating plate of 

the motor 

P2.1.11 I/O A reference 0 4  1 

 

117 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

4=Motor potentiometer 

P2.1.12 I/O B reference 0 4  0 

 

131 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

4=Motor potentiometer 

P2.1.13 
Keypad control 

reference 
0 3  2 

 

121 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.1.14 
Fieldbus control 

reference 
0 3  3 

 

122 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.1.15 
Jogging speed 

reference 
0,00 P2.1.2 Hz 0,00 

 
124  

Table 3-3. Basic parameters G2.1 
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3.4.3 Input signals (Control keypad: Menu M2  G2.2) 

Code Parameter Min Max Unit Default Cust ID Note 

 DIN1 DIN2 

P2.2.1 
Place A Start/Stop 

logic selection 
0 8  0  300 

0

1

2

3

4

5

6 

7

8 

Start fwd 

Start/Stop 

Start/Stop 

Start pulse 

Start fwd 

Start fwd* 

Start*/Stop 

Start*/Stop 

Start fwd* 

Start rvs 

Reverse 

Run enable

Stop pulse 

Mot.pot.UP 

Start rvs* 

Reverse 

Run enable

Mot.pot.UP

P2.2.2 DIN3 function 0 13  1  301 

0=Not used 

1=Ext. fault, closing cont. 

2=Ext. fault, opening cont. 

3=Run enable 

4=Acc./Dec. time select. 

5=Force cp. to IO 

6=Force cp. to keypad 

7=Force cp. to fieldbus 

8=Reverse 

9=Jogging speed 

10=Fault reset 

11=Acc./Dec. operation 

prohibit 

12=DC Braking command 

13=Motor potentiometer 

DOWN 

P2.2.3 AI1 signal selection 0.1 E.10  A.1  377 
TTF programming method 

used. See page 66. 

P2.2.4 AI1 signal range 0 2  0  320 

0=0—10 V (0 – 20 mA**) 

1=2 – 10 V (4 – 20 mA**) 

2=Custom setting range** 

P2.2.5 
AI1 custom setting 

minimum 
-160,00 160,00 % 0,00  321 

Analogue input 1 scale 

minimum 

P2.2.6 
AI1 custom setting 

maximum 
-160,00 160,00 % 100,0  322 

Analogue input 1 scale 

maximum 

P2.2.7 AI1 signal inversion 0 1  0  323 
Analogue input 1 

reference inversion yes/no

P2.2.8 AI1 signal filter time 0,00 10,00 s 0,10  324 

Analogue input 1 

reference filter time, 

constant 

P2.2.9 AI2 signal selection 0.1 E.10  A.2  388 
TTF programming method 

used. See page 66. 

P2.2.10 AI2 signal range 0 2  1  325 

0=0 – 20 mA (0—10 V **) 

1=4 – 20 mA (2 – 10 V **) 

2=Custom setting range 

P2.2.11 
AI2 custom setting 

minimum 
-160,00 160,00 % 0,00  326 

Analogue input 2 scale 

minimum 

P2.2.12 
AI2 custom setting 

maximum 
-160,00 160,00 % 100,00  327 

Analogue input 2 scale 

maximum 

P2.2.13 AI2 signal inversion 0 1  0  328 
Analogue input 2 

reference inversion yes/no

P2.2.14 AI2 signal filter time 0,00 10,00 s 0,10  329 

Analogue input 2 

reference filter time, 

constant 
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          DIN4 DIN5 

P2.2.15 
Place B Start/Stop 

logic selection 
0 6  0  363 

0

1

2

3

4

5

6 

Start fwd 

Start/Stop 

Start/Stop 

Start pulse 

Start fwd* 

Start*/Stop 

Start*/Stop 

Start rvs 

Reverse 

Run enable

Stop pulse 

Start rvs* 

Reverse 

Run enable

P2.2.16 

Place A Reference 

scaling minimum 

value 

0,00 320,00 Hz 0,00  303 

Selects the frequency that 

corresponds to the min. 

reference signal 

P2.2.17 

Place A Reference 

scaling maximum 

value 

0,00 320,00 Hz 0,00  304 

Selects the frequency that 

corresponds to the max. 

reference signal 

0,00 = No scaling 

>0 = scaled max. value 

P2.2.18 

Place B Reference 

scaling minimum 

value 

0,00 320,00 Hz 0,00  364 

Selects the frequency that 

corresponds to the min. 

reference signal 

P2.2.19 

Place B Reference 

scaling maximum 

value 

0,00 320,00 Hz 0,00  365 

Selects the frequency that 

corresponds to the max. 

reference signal 

0,00 = No scaling 

>0 = scaled max. value 

P2.2.20 
Free analogue input, 

signal selection 
0 2  0  361 

0=Not used 

1=Analogue input 1 

2=Analogue input 2 

P2.2.21 
Free analogue input, 

function  
0 4  0  362 

0=No function 

1=Reduces current limit 

(P2.1.5) 

2=Reduces DC braking 

current 

3=Reduces accel. and 

decel. times 

4=Reduces torque 

supervision limit 

P2.2.22 
Motor potentiometer 

ramp time 
0,1 2000,0 Hz/s 10,0  331  

P2.2.23 

Motor potentiometer 

frequency reference 

memory reset 

0 2  1  367 

0=No reset 

1=Reset if stopped or 

powered down 

2=Reset if powered down 

P2.2.24 Start pulse memory 0 1  0  498 
0=Run state not copied 

1=Run state copied 

Table 3-4. Input signals, G2.2 
* = Rising edge required to start 
** = Remember to place jumpers of block X2 accordingly. 

See the product's User's Manual. 
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3.4.4 Output signals (Control keypad: Menu M2  G2.3) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.1 
AO1 signal 

selection 
0.1 E.10  A.1  464 

TTF programming method 

used. See page 66. 

P2.3.2 
Analogue output 

function 
0 8  1  307 

0=Not used (20 mA / 10 V) 

1=Output freq. (0—fmax) 

2=Freq. reference (0—fmax) 

3=Motor speed (0—Motor 

nominal speed) 

4=Motor current (0—InMotor) 

5=Motor torque (0—TnMotor) 

6=Motor power (0—PnMotor) 

7=Motor voltage (0-UnMotor) 

8=DC-link volt (0—1000V) 

P2.3.3 
Analogue output 

filter time 
0,00 10,00 s 1,00  308 00=No filtering 

P2.3.4 
Analogue output 

inversion 
0 1  0  309 

0=Not inverted 

1=Inverted 

P2.3.5 
Analogue output 

minimum 
0 1  0  310 

0=0 mA 

1=4 mA 

P2.3.6 
Analogue output 

scale 
10 1000 % 100  311  

P2.3.7 
Digital output 1 

function 
0 22  1  312 

0=Not used 

1=Ready 

2=Run 

3=Fault 

4=Fault inverted 

5=FC overheat warning 

6=Ext. fault or warning 

7=Ref. fault or warning 

8=Warning 

9=Reversed 

10=Jogging spd selected 

11=At speed 

12=Mot. regulator active 

13=OP freq.limit superv. 1  

14=OP freq.limit superv. 2 

15=Torque limit superv. 

16=Ref. limit superv. 

17=Ext. brake control 

18= Control place: IO 

19=FC temp. limit superv. 

20=Unrequested rotation 

direction 

21=Ext. brake control 

inverted 

22=Thermistor fault/warn.

P2.3.8 
Relay output 1 

function 
0 22  2  313 As parameter 2.3.7 

P2.3.9 
Relay output 2 

function 
0 22  3  314 As parameter 2.3.7 

P2.3.10 
Output frequency 

limit 1 supervision  
0 2  0  315 

0=No limit 

1=Low limit supervision 

2=High limit supervision 

P2.3.11 

Output frequency 

limit 1; 

Supervision value 

0,00 320,00 Hz 0,00  316  

P2.3.12 
Output frequency 

limit 2 supervision 
0 2  0  346 

0=No limit 

1=Low limit supervision 

2=High limit supervision 
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P2.3.13 

Output frequency 

limit 2; 

Supervision value 

0,00 320,00 Hz 0,00  347  

P2.3.14 
Torque limit super-

vision function 
0 2  0  348 

0=No 

1=Low limit 

2=High limit 

P2.3.15 
Torque limit 

supervision value 
-300,0 300,0 % 0,0  349  

P2.3.16 
Reference limit 

supervision function 
0 2  0  350 

0=No 

1=Low limit 

2=High limit 

P2.3.17 
Reference limit 

supervision value 
0,0 100,0 % 0,0  351  

P2.3.18 
External brake Off-

delay 
0,0 100,0 s 0,5  352  

P2.3.19 
External brake On-

delay 
0,0 100,0 s 1,5  353  

P2.3.20 

Frequency converter 

temperature limit 

supervision 

0 2  0  354 

0=No 

1=Low limit 

2=High limit 

P2.3.21 

Frequency converter 

temperature limit 

value 

-10 100 °C 40  355  

P2.3.22 
Analogue output 2 

signal selection 
0.1 E.10  0.1 

 
471 

TTF programming method 

used. See page 66. 

P2.3.23 
Analogue output 2 

function 
0 8  4 

 
472 As parameter 2.3.2 

P2.3.24 
Analogue output 2 

filter time 
0,00 10,00 s 1,00 

 
473 00=No filtering 

P2.3.25 
Analogue output 2 

inversion 
0 1  0 

 
474 

0=Not inverted 

1=Inverted 

P2.3.26 
Analogue output 2 

minimum 
0 1  0 

 
475 

0=0 mA 

1=4 mA 

P2.3.27 
Analogue output 2 

scaling 
10 1000 % 100 

 
476   

Table 3-5. Output signals, G2.3 
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3.4.5 Drive control parameters (Control keypad: Menu M2  G2.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.4.1 Ramp 1 shape 0,0 10,0 s 0,1  500 
0=Linear 

>0=S-curve ramp time 

P2.4.2 Ramp 2 shape 0,0 10,0 s 0,0  501 
0=Linear 

>0=S-curve ramp time 

P2.4.3 Acceleration time 2 0,1 3000,0 s 10,0  502  

P2.4.4 Deceleration time 2 0,1 3000,0 s 10,0  503  

P2.4.5 Brake chopper 0 4  0  504 

0=Disabled 

1=Used when running 

2=External brake chopper 

3=Used when stopped/ 

running 

4=Used when running (no 

testing) 

P2.4.6 Start function 0 2  0  505 

0=Ramp 

1=Flying start 

2=Conditional flying start 

P2.4.7 Stop function 0 3  0  506 

0=Coasting 

1=Ramp 

2=Ramp+Run enable coast

3=Coast+Run enable ramp

P2.4.8 DC braking current 0,00 IL A 0,7 x IH  507  

P2.4.9 
DC braking time  

at stop  
0,00 600,00 s 0,00  508 00=DC brake is off at stop 

P2.4.10 

Frequency to start 

DC braking during 

ramp stop 

0,10 10,00 Hz 1,50  515  

P2.4.11 
DC braking time  

at start 
0,00 600,00 s 0,00  516 00=DC brake is off at start 

P2.4.12 Flux brake 0 1  0  520 
0=Off 

1=On 

P2.4.13 Flux braking current 0,00 IL A IH  519  

Table 3-6. Drive control parameters, G2.4 

 

3.4.6 Prohibit frequency parameters (Control keypad: Menu M2  G2.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.5.1 
Prohibit frequency 

range 1 low limit 
0,00 320,00 Hz 0,00  509  

P2.5.2 
Prohibit frequency 

range 1 high limit 
0,00 320,00 Hz 0,0  510 00=Prohibit range 1 is off 

P2.5.3 
Prohibit frequency 

range 2 low limit 
0,00 320,00 Hz 0,00  511  

P2.5.4 
Prohibit frequency 

range 2 high limit 
0,00 320,00 Hz 0,0  512 00=Prohibit range 2 is off 

P2.5.5 
Prohibit frequency 

range 3 low limit 
0,00 320,00 Hz 0,00  513  

P2.5.6 
Prohibit frequency 

range 3 high limit 
0,00 320,00 Hz 0,0  514 00=Prohibit range 3 is off 

P2.5.7 
Prohibit acc./dec. 

ramp 
0,1 10,0 x 1,0  518  

Table 3-7. Prohibit frequency parameters, G2.5 
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3.4.7 Motor control parameters (Control keypad: Menu M2  G2.6) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.1 Motor control mode 0 1/3  0  600 

0=Frequency control 

1=Speed control 

Additionally for NXP: 

2=Not used  

3=Closed loop speed ctrl 

P2.6.2 U/f optimisation 0 1  0  109 
0=Not used 

1=Automatic torque boost 

P2.6.3 U/f ratio selection 0 3  0  108 

0=Linear 

1=Squared 

2=Programmable 

3=Linear with flux optim. 

P2.6.4 
Field weakening 

point 
8,00 320,00 Hz 50,00  602  

P2.6.5 
Voltage at field 

weakening point 
10,00  200,00 % 100,00  603 n% x Unmot 

P2.6.6 
U/f curve midpoint 

frequency 
0,00 P2.6.4 Hz 50,00  604  

P2.6.7 
U/f curve midpoint 

voltage 
0,00 100,00 % 100,00  605 

n% x Unmot 

Maximum value = P2.6.5 

P2.6.8 
Output voltage at 

zero frequency 
0,00 40,00 % Varies  606 n% x Unmot 

P2.6.9 Switching frequency 1,0 Varies kHz Varies  601 
See Table 8-14 for exact 

values 

P2.6.10 
Overvoltage 

controller 
0 2  1  607 

0=Not used 

1=Used (no ramping) 

2=Used (ramping) 

P2.6.11 
Undervoltage 

controller 
0 1  1  608 

0=Not used 

1=Used 

P2.6.12 Load drooping 0,00 100,00 % 0,00  620   

P2.6.13 Identification 0 1/2  0 

 

631 

0=No action 

1=Identification w/o run 

2=Identification with run 

Closed Loop parameter group 2.6.14 

P2.6.14.1 Magnetizing current 0,00 2 x IH A 0,00  612   

P2.6.14.2 Speed control P gain 1 1000  30  613   

P2.6.14.3 Speed control I time 0,0 3200,0 ms 30,0  614   

P2.6.14.5 
Acceleration 

compensation 
0,00 300,00 s 0,00 

 
626   

P2.6.14.6 Slip adjust 0 500 % 100  619   

P2.6.14.7 
Magnetizing current 

at start 
0,00 IL A 0,00 

 
627   

P2.6.14.8 
Magnetizing time at 

start 
0 60000 ms 0 

 
628   

P2.6.14.9 0-speed time at start 0 32000 ms 100  615   

P2.6.14.10 0-speed time at stop 0 32000 ms 100  616   

P2.6.14.11 Start-up torque 0 3  0 

 

621 

0=Not used 

1=Torque memory 

2=Torque reference 

3=Start-up torque fwd/rev 

P2.6.14.12 Start-up torque FWD –300,0 300,0 % 0,0  633   

P2.6.14.13 Start-up torque REV –300,0 300,0 % 0,0  634   

P2.6.14.15 Encoder filter time 0,0 100,0 ms 0,0  618   

P2.6.14.17 
Current control  

P gain 
0,00 100,00 % 40,00 

 
617   

Table 3-8. Motor control parameters, G2.6 
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3.4.8 Protections (Control keypad: Menu M2  G2.7) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.7.1 
Response to 4mA 

reference fault 
0 5  0  700 

0=No response 

1=Warning 

2=Warning+Previous Freq. 

3=Wrng+PresetFreq 2.7.2 

4=Fault,stop acc. to 2.4.7 

5=Fault,stop by coasting 

P2.7.2 
4mA reference fault 

frequency 
0,00 P2.1.2 Hz 0,00  728  

P2.7.3 
Response to external

fault 
0 3  2  701 

P2.7.4 
Input phase 

supervision 
0 3  0  730 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.5 
Response to 

undervoltage fault
0 1  0 

 
727 

0=Fault stored in history 

1=Fault not stored 

P2.7.6 
Output phase 

supervision 
0 3  2  702 

P2.7.7 
Earth fault 

protection 
0 3  2  703 

P2.7.8 
Thermal protection 

of the motor 
0 3  2  704 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.9 
Motor ambient 

temperature factor 
–100,0 100,0 % 0,0  705  

P2.7.10 
Motor cooling factor 

at zero speed 
0,0 150,0 % 40,0  706  

P2.7.11 
Motor thermal time 

constant 
1 200 min Varies  707  

P2.7.12 Motor duty cycle 0 150 % 100  708  

P2.7.13 Stall protection 0 3  0  709 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.14 Stall current 0,00 2 x IH A IH  710  

P2.7.15 Stall time limit 1,00 120,00 s 15,00  711  

P2.7.16 Stall frequency limit 1,0 P2.1.2 Hz 25,0  712  

P2.7.17 Underload protection 0 3  0  713 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.18 
Field weakening 

area load 
10 150 % 50  714  

P2.7.19 Zero frequency load 5,0 150,0 % 10,0  715  

P2.7.20 

Underload 

protection time 

limit  

2 600 s 20  716  

P2.7.21 
Response to 

thermistor fault 
0 3  2  732 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.22 
Response to 

fieldbus fault 
0 3  2  733 See P2.7.21 

P2.7.23 
Response to slot 

fault 
0 3  2  734 See P2.7.21 

Table 3-9. Protections, G2.7 
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3.4.9 Autorestart parameters (Control keypad: Menu M2  G2.8) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.8.1 Wait time 0,10 10,00 s 0,50  717  

P2.8.2 Trial time 0,00 60,00 s 30,00  718  

P2.8.3 Start function 0 2  0  719 

0=Ramp 

1=Flying start 

2=According to P2.4.6 

P2.8.4 
Number of tries after 

undervoltage trip 
0 10  0  720  

P2.8.5 
Number of tries after 

overvoltage trip 
0 10  0  721  

P2.8.6 
Number of tries after 

overcurrent trip 
0 3  0  722  

P2.8.7 
Number of tries after 

4mA reference trip 
0 10  0  723  

P2.8.8 
Number of tries after 

motor temp fault trip 
0 10  0  726  

P2.8.9 
Number of tries after 

external fault trip 
0 10  0  725  

P2.8.10 
Number of tries after 

underload fault trip
0 10  0  738  

Table 3-10. Autorestart parameters, G2.8 

3.4.10 Keypad control (Control keypad: Menu M3) 

The parameters for the selection of control place and direction on the keypad are listed below. See 

the Keypad control menu in the product's User's Manual. 

 

Code Parameter Min Max Unit Default Cust ID Note 

P3.1 Control place 1 3  1  125 

1=I/O terminal 

2=Keypad 

3=Fieldbus 

R3.2 Keypad reference P2.1.1 P2.1.2 Hz     

P3.3 Direction (on keypad) 0 1  0  123 
0=Forward 

1=Reverse 

R3.4 Stop button 0 1  1  114 

0=Limited function of Stop 

button 

1=Stop button always 

enabled 

Table 3-11. Keypad control parameters, M3 

3.4.11 System menu (Control keypad: Menu M6) 

For parameters and functions related to the general use of the frequency converter, such as appli-

cation and language selection, customised parameter sets or information about the hardware and 

software, see the product's User's Manual. 

 

3.4.12 Expander boards (Control keypad: Menu M7) 

The MM7 menu shows the expander and option boards attached to the control board and board-

related information. For more information, see the product's User's Manual. 
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4. MULTI-STEP SPEED CONTROL APPLICATION  

Software code: ASFIFF04 

 

4.1 Introduction 

Select the Multi-step Speed Control Application in menu MM6 on page S6.2. 

 

The Multi-step Speed Control Application can be used in applications where fixed speeds are 

needed. Totally 15 + 2 different speeds can be programmed: one basic speed, 15 multi-step speeds 

and one jogging speed. The speed steps are selected with digital signals DIN3, DIN4, DIN5 and DIN6. 

If jogging speed is used, DIN3 can be programmed from fault reset to jogging speed select. 

The basic speed reference can be either voltage or current signal via analogue input terminals (2/3 

or 4/5). The other one of the analogue inputs can be programmed for other purposes. 

 

• All outputs are freely programmable. 

 

Additional functions: 

 

• Programmable Start/Stop and Reverse signal logic 

• Reference scaling 

• One frequency limit supervision 

• Second ramps and S-shape ramp programming 

• Programmable start and stop functions 

• DC-brake at stop 

• One prohibit frequency area 

• Programmable U/f curve and switching frequency 

• Autorestart 

• Motor thermal and stall protection: Programmable action; off, warning, fault 

 

The parameters of the Multi-Step Speed Control Application are explained in Chapter 8 of this 

manual. The explanations are arranged according to the individual ID number of the parameter. 
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Jumper block  X3 :
CM A and CM B grounding

CMB connected to GND
CMA connected to GND

CMB isolated from GND
CMA isolated from GND

CMB and CMA
internally connected together,
isolated from GND

= Factory default

4.2 Control I/O 

 
OPT-A1 

Terminal Signal Description 

1 +10Vref Reference output Voltage for potentiometer, etc. 

2 AI1+ Analogue input 1.  

Voltage range 0—10V DC 

Analogue input 1 frequency reference 

 

 

3 AI1- I/O Ground Ground for reference and controls 

4 AI2+ 

5 AI2- 

Analogue input 2. 

Current Range 0 – 20 mA 

Programmable (P2.1.11) 

Analogue input 2 frequency reference  

Default reference  

6 +24V Control voltage output Voltage for switches, etc. max 0.1 A 

7 GND I/O ground Ground for reference and controls 

8 DIN1 Start forward 

Programmable logic (P2.2.1 ) 

Contact closed = start forward 

 

9 DIN2 Start reverse 

Ri min. = 5kΩ  

Contact closed = start reverse 

 

10 DIN3 External fault input 

Programmable (P2.2.2) 

Contact open = no fault 

Contact closed = fault 

11 CMA 

 

Common for DIN 1—DIN 3 Connect to GND or +24V 

12 +24V Control voltage output Voltage for switches (see #6) 

13 GND I/O ground Ground for reference and controls 

14 DIN4 Preset speed select 1 sel 1 

0 

sel 2 

0 

sel 3    sel 4 (with DIN3) 

0         0        I/O reference 

15 DIN5 Preset speed select 2 1   

0 

0 

1 

0         0         Speed 1   

0         0         Speed 2 

16 DIN6 Preset speed select 3 - - -                                           - - - 

1          1         1         1         Speed 15 

17 CMB Common for DIN4—DIN6 Connect to GND or +24V 

18 AO1+ 

19 AO1- 

Analogue Output 1: 

Output frequency 

Programmable (P2.3.2) 

Range 0—20 mA/RL, max. 500Ω 

20 DO1 Digital output 

READY 

Programmable (P2.3.7) 

Open collector, I≤50mA, U≤48 VDC 

OPT-A2 
21 RO1 

22 RO1 

23 RO1 

 

Relay output 1 

RUN 

Programmable (P2.3.8)

Programmable 

24 RO2 

25 RO2 

26 RO2 

Relay output 2 

FAULT 

Programmable (P2.3.9)

Programmable 

Table 4-1. Multi-step speed control application default I/O configuration. 

Note: See jumper selections below. 

More information in the product's 

User's Manual. 

 

RUN

220
VAC

Basic reference 

(optional) 

Reference potentiometer, 

1…10 kΩ 

READY
mA 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2373 of 3168



38 • vacon Multi-step Speed Control Application 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 4 

4.3 Control signal logic in Multi-Step Speed Control Application 

Figure 4-1. Control signal logic of the Multi-step Speed Application 

DIN4
DIN5

AI1
AI2

DIN1

DIN2

DIN3 > 1

DIN6
DIN3

DIN3

NX12k03.fh8

3.2 Keypad reference 2.1.11 I/O Reference
2.1.12 Keypad Ctrl Reference
2.1.13 Fieldbus Ctrl Reference
2.1.15 Preset Speed 1
...2.1.29 Preset Speed 15

3.1 Control place

Internal frequency
reference

Start forward
(programmable)

Start reverse (programmable)

Programmable
Start/Stop and
reverse logic

Start/Stop

Reverse

Internal Start/Stop

Internal reverse

Internal fault resetFault reset input

Reset button
Start/Stop buttonsReference from fieldbus

Start/Stop from fieldbus
Direction from fieldbus

3.3 Keypad direction

Preset Speed 1
Preset Speed 2
Preset Speed 3
Preset Speed 4

2.1.14 Jogging speed
           reference

(programmable)
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4.4 Multi-step speed control application – Parameter lists 

On the next pages you will find the lists of parameters within the respective parameter groups. Each 

parameter includes a link to the respective parameter description. The parameter descriptions are 

given on pages 121 to 214. 

 

Column explanations: 

 

Code = Location indication on the keypad; Shows the operator the present parameter 

number 

Parameter = Name of parameter 

Min = Minimum value of parameter 

Max = Maximum value of parameter 

Unit = Unit of parameter value; Given if available 

Default = Value preset by factory 

Cust = Customer’s own setting 

ID = ID number of the parameter 

          = In parameter row: Use TTF method to program these parameters. 

          =  On parameter code: Parameter value can only be changed after the frequency 

converter has been stopped. 

 

 

4.4.1 Monitoring values (Control keypad: menu M1) 

The monitoring values are the actual values of parameters and signals as well as statuses and 

measurements. Monitoring values cannot be edited.  

See the product's User's Manual for more information. 

 
Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 Frequency reference Hz 25 
Frequency reference to 

motor control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 Calculated shaft torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC link voltage V 7  

V1.9 Unit temperature °C 8 Heatsink temperature 

V1.10 Motor temperature % 9 
Calculated motor 

temperature 

V1.11 Analogue input 1 V/mA 13 AI1 

V1.12 Analogue input 2 V/mA 14 AI2 

V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.15 DO1, RO1, RO2  17 
Digital and relay output 

statuses 

V1.16 Analogue Iout mA 26 AO1 

M1.17 
Multimonitoring 

items 
  

Displays three selectable 

monitoring values 

Table 4-2. Monitoring values 
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4.4.2 Basic parameters (Control keypad: Menu M2  G2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.1.1 Min frequency 0,00 P2.1.2 Hz 0,00  101  

P2.1.2 Max frequency P2.1.1 320,00 Hz 50,00  102 

NOTE: If fmax > than the 

motor synchronous speed, 

check suitability for motor 

and drive system 

P2.1.3 Acceleration time 1 0,1 3000,0 s 3,0  103  

P2.1.4 Deceleration time 1 0,1 3000,0 s 3,0  104  

P2.1.5 Current limit 0,1 x IH 2 x IH A IL  107  

P2.1.6 
Nominal voltage of 

the motor 
180 690 V 

NX2: 230V

NX5: 400V

NX6: 690V

 110 

 

P2.1.7 
Nominal frequency 

of the motor 
8,00 320,00 Hz 50,00  111 

Check the rating plate of 

the motor 

P2.1.8 
Nominal speed of 

the motor 
24 20 000 rpm 1440  112 

The default applies for a 4-

pole motor and a nominal 

size frequency converter. 

P2.1.9 
Nominal current of 

the motor 
0,1 x IH 2 x IH A IH 

 
113 

Check the rating plate of 

the motor. 

P2.1.10 Motor cosϕ 0,30 1,00  0,85  120 
Check the rating plate of 

the motor 

P2.1.11 I/O reference 0 3  1  117 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.1.12 
Keypad control 

reference 
0 3  2  121 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.1.13 
Fieldbus control 

reference 
0 3  3  122 

0=AI1  

1=AI2 

2=Keypad 

3=Fieldbus 

P2.1.14 Jogging speed pref. 0,00 P2.1.2 Hz 0,00  124  

P2.1.15 Preset speed 1 0,00 P2.1.2 Hz 5,00  105 Multi-step speed 1 

P2.1.16 Preset speed 2 0,00 P2.1.2 Hz 10,00  106 Multi-step speed 2 

P2.1.17 Preset speed 3 0,00 P2.1.2 Hz 12,50  126 Multi-step speed 3 

P2.1.18 Preset speed 4 0,00 P2.1.2 Hz 15,00  127 Multi-step speed 4 

P2.1.19 Preset speed 5 0,00 P2.1.2 Hz 17,50  128 Multi-step speed 5 

P2.1.20 Preset speed 6 0,00 P2.1.2 Hz 20,00  129 Multi-step speed 6 

P2.1.21 Preset speed 7 0,00 P2.1.2 Hz 22,50  130 Multi-step speed 7 

P2.1.22 Preset speed 8 0,00 P2.1.2 Hz 25,00  133 Multi-step speed 8 

P2.1.23 Preset speed 9 0,00 P2.1.2 Hz 27,50  134 Multi-step speed 9 

P2.1.24 Preset speed 10 0,00 P2.1.2 Hz 30,00  135 Multi-step speed 10 

P2.1.25 Preset speed 11 0,00 P2.1.2 Hz 32,50  136 Multi-step speed 11 

P2.1.26 Preset speed 12 0,00 P2.1.2 Hz 35,00  137 Multi-step speed 12 

P2.1.27 Preset speed 13 0,00 P2.1.2 Hz 40,00  138 Multi-step speed 13 

P2.1.28 Preset speed 14 0,00 P2.1.2 Hz 45,00  139 Multi-step speed 14 

P2.1.29 Preset speed 15 0,00 P2.1.2 Hz 50,00  140 Multi-step speed 15 

Table 4-3. Basic parameters G2.1 
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4.4.3 Input signals (Control keypad: Menu M2  G2.2) 

Code Parameter Min Max Unit Default Cust ID Note 

  DIN1 DIN2 

P2.2.1 Start/Stop logic 0 6  0 

 

300 

0

1

2

3

4

5

6 

Start fwd 

Start/Stop 

Start/Stop 

Start pulse 

Start fwd* 

Start*/Stop 

Start*/Stop 

Start rvs 

Rvs/Fwd 

Run enable

Stop pulse 

Start rvs* 

Reverse 

Run enable

P2.2.2 DIN3 function 0 13  1 

 

301 

0=Not used 

1=Ext. fault, closing cont. 

2=Ext. fault, opening cont. 

3=Run enable 

4=Acc./Dec. time select. 

5=Force cp. to IO 

6=Force cp. to keypad 

7=Force cp. to fieldbus 

8=Rvs (if P2.2.1 ≠ 2,3 or 6) 

9=Jogging speed 

10=Fault reset 

11=Acc./Dec. operation 

prohibit 

12=DC Braking command 

13=Preset speed 

P2.2.3 AI1 signal selection 0.1 E.10  A.1 
 

377 
TTF programming method 

used. See page 66. 

P2.2.4 AI1 signal range 0 2  0 

 

320 

0=0–10 V (0-20 mA**) 

1=2-10 V (4-20 mA**) 

2=Custom setting range** 

P2.2.5 
AI1 custom setting 

minimum 
-160,00 160,00 % 0,00 

 
321 

Analogue input 1 scale 

minimum 

P2.2.6 
AI1 custom setting 

maximum 
-160,00 160,00 % 100,0 

 
322 

Analogue input 1 scale 

maximum 

P2.2.7 AI1 signal inversion 0 1  0 
 

323 
Analogue input 1 

reference inversion yes/no

P2.2.8 AI1 signal filter time 0,00 10,00 s 0,10 

 

324 

Analogue input 1 

reference filter time, 

constant 

P2.2.9 AI2 signal selection 0.1 E.10  A.2 
 

388 
TTF programming method 

used. See page 66. 

P2.2.10 AI2 signal range 0 2  1 

 

325 

0=0-20 mA (0–10 V**) 

1=4-20 mA (2-10 V**) 

2=Custom setting range 

P2.2.11 
AI2 custom setting 

minimum 
-160,00 160,00 % 0,00 

 
326 

Analogue input 2 scale 

minimum 

P2.2.12 
AI2 custom setting 

maximum 
-160,00 160,00 % 100,00 

 
327 

Analogue input 2 scale 

maximum 

P2.2.13 AI2 signal inversion 0 1  0 
 

328 
Analogue input 2 

reference inversion yes/no

P2.2.14 AI2 signal filter time 0,00 10,00 s 0,10 

 

329 

Analogue input 2 

reference filter time, 

constant 

P2.2.15 
Reference scaling 

minimum value 
0,00 320,00 Hz 0,00 

 

303 

Selects the frequency that 

corresponds to the min. 

reference signal 

P2.2.16 
Reference scaling 

maximum value 
0,00 320,00 Hz 0,00 

 

304 

Selects the frequency that 

corresponds to the max. 

reference signal 

0,00 = No scaling 

>0 = scaled max. value 
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P2.2.17 
Free analogue input, 

signal selection 
0 2  0 

 

361 

0=Not used 

1=AI1 

2=AI2 

P2.2.18 
Free analogue input, 

function  
0 4  0 

 

362 

0=No function 

1=Reduces current limit 

(P2.1.5) 

2=Reduces DC braking 

current, P2.4.8 

3=Reduces accel. and 

decel. times 

4=Reduces torque 

supervision limit 

P2.3.15) 

Table 4-4. Input signals, G2.2 

* = Rising edge required to start 
**Remember to place jumpers of block X2 accordingly. 

See the product's User's Manual 

CP=control place

cc=closing contact 

oc=opening contact 
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4.4.4 Output signals (Control keypad: Menu M2  G2.3) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.1 AO1 signal   selection 0.1 E.10  A.1 
 

464 
TTF programming method 

used. See page 66. 

P2.3.2 
Analogue output 

function 
0 8  1 

 

307 

0=Not used (20 mA / 10 V) 

1=Output freq. (0—fmax) 

2=Freq. reference (0—fmax) 

3=Motor speed (0—Motor 

nominal speed) 

4=Motor current (0—InMotor) 

5=Motor torque (0—TnMotor) 

6=Motor power (0—PnMotor) 

7=Motor voltage (0-UnMotor) 

8=DC-link volt (0—1000V) 

P2.3.3 
Analogue output 

filter time 
0,00 10,00 s 1,00 

 
308 00=No filtering 

P2.3.4 
Analogue output 

inversion 
0 1  0 

 
309 

0=Not inverted 

1=Inverted 

P2.3.5 
Analogue output 

minimum 
0 1  0 

 
310 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.6 
Analogue output 

scale 
10 1000 % 100 

 
311  

P2.3.7 
Digital output 1 

function 
0 22  1 

 

312 

0=Not used 

1=Ready 

2=Run 

3=Fault 

4=Fault inverted 

5=FC overheat warning 

6=Ext. fault or warning 

7=Ref. fault or warning 

8=Warning 

9=Reversed 

10=Jogging spd selected 

11=At speed 

12=Mot. regulator active 

13=OP freq.limit superv. 1  

14=OP freq.limit superv. 2 

15=Torque limit superv. 

16=Ref. limit superv. 

17=Ext. brake control 

18= Control place: IO 

19=FC temp. limit superv. 

20=Unrequested rotation 

direction 

21=Ext. brake control 

inverted 

22=Thermistor fault/warn.

P2.3.8 
Relay output 1 

function 
0 22  2 

 
313 As parameter 2.3.7 

P2.3.9 
Relay output 2 

function 
0 22  3 

 
314 As parameter 2.3.7 

P2.3.10 
Output frequency 

limit 1 supervision  
0 2  0 

 

315 

0=No limit 

1=Low limit supervision 

2=High limit supervision 

P2.3.11 

Output frequency 

limit 1; 

Supervision value 

0,00 320,00 Hz 0,00 

 

316  

P2.3.12 
Output frequency 

limit 2 supervision 
0 2  0 

 

346 

0=No limit 

1=Low limit supervision 

2=High limit supervision 
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P2.3.13 

Output frequency 

limit 2; 

Supervision value 

0,00 320,00 Hz 0,00 

 

347  

P2.3.14 
Torque limit 

supervision function 
0 2  0 

 

348 

0=No 

1=Low limit 

2=High limit 

P2.3.15 
Torque limit 

supervision value 
-300,0 300,0 % 100,0 

 
349  

P2.3.16 
Reference limit 

supervision function 
0 2  0 

 

350 

0=No 

1=Low limit 

2=High limit 

P2.3.17 
Reference limit 

supervision value 
0,0 100,0 % 0,0 

 
351  

P2.3.18 
External brake Off-

delay 
0,0 100,0 s 0,5 

 
352  

P2.3.19 
External brake On-

delay 
0,0 100,0 s 1,5 

 
353  

P2.3.20 

Frequency converter 

temperature limit 

supervision 

0 2  0 

 

354 

0=No 

1=Low limit 

2=High limit 

P2.3.21 

Frequency converter 

temperature limit 

value 

-10 100 °C 40 

 

355  

P2.3.22 
Analogue output 2 

signal selection 
0.1 E.10  0.1 

 
471 

TTF programming method 

used. See page 66. 

P2.3.23 
Analogue output 2 

function 
0 8  4 

 
472 As parameter 2.3.2 

P2.3.24 
Analogue output 2 

filter time 
0,00 10,00 s 1,00 

 
473 00=No filtering 

P2.3.25 
Analogue output 2 

inversion 
0 1  0 

 
474 

0=Not inverted 

1=Inverted 

P2.3.26 
Analogue output 2 

minimum 
0 1  0 

 
475 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.27 
Analogue output 2 

scaling 
10 1000 % 100 

 
476   

Table 4-5. Output signals, G2.3 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2380 of 3168



Multi-step Speed Control Application vacon • 45 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 4

4.4.5 Drive control parameters (Control keypad: Menu M2  G2.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.4.1 Ramp 1 shape 0,0 10,0 s 0,1 
 

500 
0=Linear 

>0=S-curve ramp time 

P2.4.2 Ramp 2 shape 0,0 10,0 s 0,0 
 

501 
0=Linear 

>0=S-curve ramp time 

P2.4.3 Acceleration time 2 0,1 3000,0 s 10,0  502  

P2.4.4 Deceleration time 2 0,1 3000,0 s 10,0  503  

P2.4.5 Brake chopper 0 4  0 

 

504 

0=Disabled 

1=Used when running 

2=External brake chopper 

3=Used when 

stopped/running 

4=Used when running (no 

testing) 

P2.4.6 Start function 0 2  0 

 

505 

0=Ramp 

1=Flying start 

2=Conditional flying start 

P2.4.7 Stop function 0 3  0 

 

506 

0=Coasting 

1=Ramp 

2=Ramp+Run enable coast

3=Coast+Run enable ramp

P2.4.8 DC braking current 0,00 IL A 0,7 x IH  507  

P2.4.9 
DC braking time  

at stop  
0,00 600,00 s 0,00 

 
508 00=DC brake is off at stop 

P2.4.10 

Frequency to start 

DC braking during 

ramp stop 

0,10 10,00 Hz 1,50 

 

515  

P2.4.11 
DC braking time  

at start 
0,00 600,00 s 0,00 

 
516 00=DC brake is off at start 

P2.4.12 Flux brake 0 1  0 
 

520 
0=Off 

1=On 

P2.4.13 Flux braking current 0,00 IL A IH  519  

Table 4-6. Drive control parameters, G2.4 

4.4.6 Prohibit frequency parameters (Control keypad: Menu M2  G2.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.5.1 
Prohibit frequency 

range 1 low limit 
0,00 320,00 Hz 0,00 

 
509  

P2.5.2 
Prohibit frequency 

range 1 high limit 
0,00 320,00 Hz 0,00 

 
510 00=Prohibit range 1 is off 

P2.5.3 
Prohibit frequency 

range 2 low limit 
0,00 320,00 Hz 0,00 

 
511  

P2.5.4 
Prohibit frequency 

range 2 high limit 
0,00 320,00 Hz 0,00 

 
512 00=Prohibit range 2 is off 

P2.5.5 
Prohibit frequency 

range 3 low limit 
0,00 320,00 Hz 0,00 

 
513  

P2.5.6 
Prohibit frequency 

range 3 high limit 
0,00 320,00 Hz 0,00 

 
514 00=Prohibit range 3 is off 

P2.5.7 
Prohibit acc./dec. 

ramp 
0,1 10,0 x 1,0 

 
518  

Table 4-7. Prohibit frequency parameters, G2.5 
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4.4.7 Motor control parameters (Control keypad: Menu M2  G2.6) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.1 Motor control mode 0 1/3  0 

 

600 

0=Frequency control 

1=Speed control 

Additionally for NXP: 

2=Not used  

3=Closed loop speed ctrl 

P2.6.2 U/f optimisation 0 1  0 
 

109 
0=Not used 

1=Automatic torque boost 

P2.6.3 U/f ratio selection 0 3  0 

 

108 

0=Linear 

1=Squared 

2=Programmable 

3=Linear with flux optim. 

P2.6.4 
Field weakening 

point 
8,00 320,00 Hz 50,00 

 
602  

P2.6.5 
Voltage at field 

weakening point 
10,00  200,00 % 100,00 

 
603 n% x Unmot 

P2.6.6 
U/f curve midpoint 

frequency 
0,00 P2.6.4 Hz 50,00 

 
604  

P2.6.7 
U/f curve midpoint 

voltage 
0,00 100,00 % 100,00 

 

605 

n% x Unmot 

Parameter max. value = 

P2.6.5 

P2.6.8 
Output voltage at 

zero frequency 
0,00 40,00 % Varies 

 
606 n% x Unmot 

P2.6.9 Switching frequency 1,0 Varies kHz Varies 
 

601 
See Table 8-14 for exact 

values 

P2.6.10 
Overvoltage 

controller 
0 2  1 

 

607 

0=Not used 

1=Used (no ramping) 

2=Used (ramping 

P2.6.11 
Undervoltage 

controller 
0 1  1 

 
608 

0=Not used 

1=Used 

P2.6.12 Load drooping 0,00 100,00 % 0,00  620   

P2.6.13 Identification 0 1/2  0 

 

631 

0=No action 

1=Identification w/o run 

2=Identification with run 

Closed Loop parameter group 2.6.14 

P2.6.14.1 Magnetizing current 0,00 2 x IH A 0,00  612   

P2.6.14.2 Speed control P gain 1 1000  30  613   

P2.6.14.3 Speed control I time 0,0 3200,0 ms 30,0  614   

P2.6.14.5 
Acceleration 

compensation 
0,00 300,00 s 0,00 

 
626   

P2.6.14.6 Slip adjust 0 500 % 100  619   

P2.6.14.7 
Magnetizing current 

at start 
0,00 IL A 0,00 

 
627   

P2.6.14.8 
Magnetizing time at 

start 
0 60000 ms 0 

 
628   

P2.6.14.9 0-speed time at start 0 32000 ms 100  615   

P2.6.14.10 0-speed time at stop 0 32000 ms 100  616   

P2.6.14.11 Start-up torque 0 3  0 

 

621 

0=Not used 

1=Torque memory 

2=Torque reference 

3=Start-up torque fwd/rev 

P2.6.14.12 Start-up torque FWD –300,0 300,0 % 0,0  633   

P2.6.14.13 Start-up torque REV –300,0 300,0 % 0,0  634   

P2.6.14.15 Encoder filter time 0,0 100,0 ms 0,0  618   

P2.6.14.17 
Current control  

P gain 
0,00 100,00 % 40,00 

 
617   

Table 4-8. Motor control parameters, G2.6 
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4.4.8 Protections (Control keypad: Menu M2  G2.7) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.7.1 
Response to 4mA 

reference fault 
0 5  0 

 

700 

0=No response 

1=Warning 

2=Warning+Previous Freq. 

3=Wrng+PresetFreq 2.7.2 

4=Fault,stop acc. to 2.4.7 

5=Fault,stop by coasting 

P2.7.2 
4mA reference fault 

frequency 
0,00 P2.1.2 Hz 0,00 

 
728  

P2.7.3 
Response to external

fault 
0 3  2 

 
701 

P2.7.4 
Input phase 

supervision 
0 3  0 

 
730 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.5 
Response to 

undervoltage fault
0 1  0 

 
727 

0=Fault stored in history 

1=Fault not stored 

P2.7.6 
Output phase 

supervision 
0 3  2 

 
702 

P2.7.7 
Earth fault 

protection 
0 3  2 

 
703 

P2.7.8 
Thermal protection 

of the motor 
0 3  2 

 
704 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.9 
Motor ambient 

temperature factor 
–100,0 100,0 % 0,0 

 
705  

P2.7.10 
Motor cooling factor 

at zero speed 
0,0 150,0 % 40,0 

 
706  

P2.7.11 
Motor thermal time 

constant 
1 200 min Varies 

 
707  

P2.7.12 Motor duty cycle 0 150 % 100  708  

P2.7.13 Stall protection 0 3  0 

 

709 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.14 Stall current 0,00 2 x IH A IH  710  

P2.7.15 Stall time limit 1,00 120,00 s 15,00  711  

P2.7.16 Stall frequency limit 1,0 P2.1.2 Hz 25,0  712  

P2.7.17 
Underload 

protection 
0 3  0 

 

713 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.18 
Field weakening 

area load 
10 150 % 50 

 
714  

P2.7.19 Zero frequency load 5,0 150,0 % 10,0  715  

P2.7.20 

Underload 

protection time 

limit  

2 600 s 20 

 

716  

P2.7.21 
Response to 

thermistor fault 
0 3  2 

 

732 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.22 
Response to 

fieldbus fault 
0 3  2 

 
733 See P2.7.21 

P2.7.23 
Response to slot 

fault 
0 3  2 

 
734 See P2.7.21 

Table 4-9. Protections, G2.7 
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4.4.9 Autorestart parameters (Control keypad: Menu M2  G2.8) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.8.1 Wait time 0,10 10,00 s 0,50  717  

P2.8.2 Trial time 0,00 60,00 s 30,00  718  

P2.8.3 Start function 0 2  0 

 

719 

0=Ramp 

1=Flying start 

2=According to P2.4.6 

P2.8.4 
Number of tries after 

undervoltage trip 
0 10  0 

 
720  

P2.8.5 
Number of tries after 

overvoltage trip 
0 10  0 

 
721  

P2.8.6 
Number of tries after 

overcurrent trip 
0 3  0 

 
722  

P2.8.7 
Number of tries after 

4mA reference trip 
0 10  0 

 
723  

P2.8.8 
Number of tries after 

motor temp fault trip 
0 10  0 

 
726  

P2.8.9 
Number of tries after 

external fault trip 
0 10  0 

 
725  

P2.8.10 
Number of tries after 

underload fault trip
0 10  0 

 
738  

Table 4-10. Autorestart parameters, G2.8 

4.4.10 Keypad control (Control keypad: Menu M3) 

The parameters for the selection of control place and direction on the keypad are listed below. See 

the Keypad control menu in the product's user's manual. 

 

Code Parameter Min Max Unit Default Cust ID Note 

P3.1 Control place 1 3  1 

 

125 

1=I/O terminal 

2=Keypad 

3=Fieldbus 

R3.2 Keypad reference P2.1.1 P2.1.2 Hz     

P3.3 Direction (on keypad) 0 1  0 
 

123 
0=Forward 

1=Reverse 

R3.4 Stop button 0 1  1 

 

114 

0=Limited function of Stop 

button 

1=Stop button always 

enabled 

Table 4-11. Keypad control parameters, M3 

4.4.11 System menu (Control keypad: M6) 

For parameters and functions related to the general use of the frequency converter, such as 

application and language selection, customised parameter sets or information about the hardware 

and software, see the product's user's manual. 

 

4.4.12 Expander boards (Control keypad: Menu M7) 

The MM7 menu shows the expander and option boards attached to the control board and board-

related information. For more information, see the product's user's manual. 
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5. PID CONTROL APPLICATION  

Software code: ASFIFF05 

 

5.1 Introduction 

Select the PID Control Application in menu MM6 on page S6.2. 

In the PID Control Application, there are two I/O terminal control places; place A is the PID 

controller and source B is the direct frequency reference. The control place A or B is selected with 

digital input DIN6. 

The PID controller reference can be selected from the analogue inputs, fieldbus, motorised 

potentiometer, enabling the PID Reference 2 or applying the control keypad reference. The PID 

controller actual value can be selected from the analogue inputs, fieldbus, the actual values of the 

motor or through the mathematical functions of these. 

The direct frequency reference can be used for the control without the PID controller and selected 

from the analogue inputs, fieldbus, motor potentiometer or keypad. 

The PID Application is typically used to control level measuring or pumps and fans. In these 

applications, the PID Application provides a smooth control and an integrated measuring and 

controlling package where no additional components are needed. 

• Digital inputs DIN2, DIN3, DIN5 and all the outputs are freely programmable. 

Additional functions: 

• Analogue input signal range selection 

• Two frequency limit supervisions 

• Torque limit supervision 

• Reference limit supervision 

• Second ramps and S-shape ramp programming 

• Programmable start and stop functions 

• DC-brake at start and stop 

• Three prohibit frequency areas 

• Programmable U/f curve and switching frequency 

• Autorestart 

• Motor thermal and stall protection: fully programmable; off, warning, fault 

• Motor underload protection 

• Input and output phase supervision 

• Sum point frequency addition to PID output 

• The PID controller can additionally be used from control places I/O B, keypad and fieldbus 

• Easy ChangeOver function 

• Sleep function 

 

The parameters of the PID Control Application are explained in Chapter 8 of this manual. The 

explanations are arranged according to the individual ID number of the parameter. 
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Jumper block  X3 :
CM A and CM B grounding

CMB connected to GND
CMA connected to GND

CMB isolated from GND
CMA isolated from GND

CMB and CMA
internally connected together,
isolated from GND

= Factory default

5.2 Control I/O 

 
OPT-A1 

Terminal Signal Description 

1 +10Vref Reference output Voltage for potentiometer, etc. 

2 AI1+ Analogue input 1 

Voltage range 0—10V DC 

Programmable (P2.1.11) 

Analogue input 1 PID reference  

 

 

3 AI1- I/O Ground Ground for reference and controls 

4 AI2+ 

5 AI2- 

Analogue input 2 

Current range 0—20mA 

Programmable (P2.2.9) 

Analogue input 2 PID actual value 1 

 

 

6 +24V Control voltage output Voltage for switches, etc. max 0.1 A 

7 GND I/O ground Ground for reference and controls 

8 DIN1 Place A: Start forward 

Ri min. = 5kΩ 

Start signal for control place A 

PID Controller. 

9 DIN2 External fault input 

Programmable (P2.2.1) 

Contact closed = fault 

Contact open = no fault 

10 DIN3 Fault reset 

Programmable (P2.2.2) 

Contact closed = fault reset 

11 CMA 

 

Common for DIN 1—DIN 3 Connect to GND or +24V 

12 +24V Control voltage output Voltage for switches (see #6) 

13 GND I/O ground Ground for reference and controls 

14 DIN4 Place B: Start forward 

Ri min. = 5kΩ 

Start signal for control place B 

Frequency reference (P2.2.5.) 

15 DIN5 Jogging speed selection 

Programmable (P2.2.3) 

Contact closed = Jogging speed active 

16 DIN6 Control place A/B selection Contact open = Control place A is active 

Contact closed = Control place B is active 

17 CMB Common for DIN4—DIN6 Connect to GND or +24V 

18 AO1+ 

19 AO1- 

Analogue output 1 

Output frequency 

Programmable (P2.3.2) 

Range 0—20 mA/RL, max. 500Ω 

20 DO1 Digital output 

READY 

Programmable (P2.3.7) 

Open collector, I≤50mA, U≤48 VDC 

OPT-A2 
21 RO1 

22 RO1 

23 RO1 

 

Relay output 1 

RUN 

Programmable (P2.3.8)

 

24 RO2 

25 RO2 

26 RO2 

Relay output 2 

FAULT 

Programmable (P2.3.9)

 

Table 5-1. PID application default I/O configuration (with 2-wire transmitter). 

Note: See jumper selections below. 

More information in the product's 

user's manual. 

READY

RUN

220
VAC

 Actual 

 value        I 

  (0)4…20 mA 

2-wire 

transmitter 

– 

+ 

mA 

Reference potentiometer, 

1…10 kΩ 
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5.3 Control signal logic in PID Control Application 

Figure 5-1. Control signal logic of the PID Control Application 
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5.4 PID Application – Parameter lists 

On the next pages you will find the lists of parameters within the respective parameter groups. Each 

parameter includes a link to the respective parameter description. The parameter descriptions are 

given on pages 121 to 214. 

 

Column explanations: 

Code = Location indication on the keypad; Shows the operator the present param. number 

Parameter = Name of parameter 

Min = Minimum value of parameter 

Max = Maximum value of parameter 

Unit = Unit of parameter value; Given if available 

Default = Value preset by factory 

Cust = Customer’s own setting 

ID = ID number of the parameter 

         = In parameter row: Use TTF method to program these parameters. 

          = On parameter code: Parameter value can only be changed after the FC has been 

stopped. 

 

5.4.1 Monitoring values (Control keypad: menu M1) 

The monitoring values are the actual values of parameters and signals as well as statuses and 

measurements. Monitoring values cannot be edited.  

See the product's user's manual for more information. Note that the monitoring values V1.19 to 

V1.22 are available with the PID control application only. 

 
Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 
Frequency 

reference 
Hz 25 Frequency reference to motor control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 Calculated shaft torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC link voltage V 7  

V1.9 Unit temperature °C 8 Heatsink temperature 

V1.10 Motor temperature % 9 Calculated motor temperature 

V1.11 Analogue input 1 V/mA 13 AI1 

V1.12 Analogue input 2 V/mA 14 AI2 

V1.13 Analogue input 3  27 AI3 

V1.14 Analogue input 4  28 AI4 

V1.15 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.16 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.17 DO1, RO1, RO2  17 Digital and relay output statuses 

V1.18 Analogue Iout mA 26 AO1 

V1.19 PID Reference % 20 In % of the max. frequency 

V1.20 PID Actual value % 21 In % of the max. actual value 

V1.21 PID Error value % 22 In % of the max. error value 

V1.22 PID Output % 23 In % of the max. output value 

V1.23 
Special display for 

actual value 
 29 See parameters 2.2.46 to 2.2.49 

V1.24 
PT-100 

Temperature 
Cº 42 Highest temperature of used inputs 

G1.25 Monitoring items 
 

 
Displays three selectable monitoring 

values 

Table 5-2. Monitoring values 
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5.4.2 Basic parameters (Control keypad: Menu M2  G2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.1.1 Min frequency 0,00 P2.1.2 Hz 0,00  101  

P2.1.2 Max frequency P2.1.1 320,00 Hz 50,00 

 

102 

NOTE: If fmax > than the 

motor synchronous speed, 

check suitability for motor 

and drive system 

P2.1.3 Acceleration time 1 0,1 3000,0 s 1,0 

 

103 

NOTE: If PID-controller is 

used, Acceleration time 2 

(P2.4.3) is automati-cally 

applied 

P2.1.4 Deceleration time 1 0,1 3000,0 s 1,0 

 

104 

NOTE: If PID-controller is 

used, Deceleration time 2 

(P2.4.4) is automati-cally 

applied 

P2.1.5 Current limit 0,1 x IH 2 x IH A IL  107  

P2.1.6 
Nominal voltage of 

the motor 
180 690 V 

NX2: 230V

NX5: 400V

NX6: 690V

 

110 

 

P2.1.7 
Nominal frequency 

of the motor 
8,00 320,00 Hz 50,00 

 
111 

Check the rating plate of 

the motor 

P2.1.8 
Nominal speed of 

the motor 
24 20 000 rpm 1440 

 

112 

The default applies for a 4-

pole motor and a nominal 

size frequency converter. 

P2.1.9 
Nominal current of 

the motor 
0,1 x IH 2 x IH A IH 

 
113 

Check the rating plate of 

the motor. 

P2.1.10 Motor cosϕ 0,30 1,00  0,85 
 

120 
Check the rating plate of 

the motor 

P2.1.11 

PID controller 

reference signal 

(Place A) 

0 4  0 

 

332 

0=AI1 

1=AI2 

2=PID ref from Keypad 

control page, P3.4 

3=PID ref from fieldbus 

(ProcessDataIN 1) 

4=Motor potentiometer 

P2.1.12 PID controller gain 0,0 1000,0 % 100,0  118  

P2.1.13 
PID controller I-

time 
0,00 320,00 s 1,00 

 
119 

 

P2.1.14 
PID controller D-

time 
0,00 100,00 s 0,00 

 
132  

P2.1.15 Sleep frequency 0,00 
P 

2.1.2 
Hz 10,00 

 
1016 

 

P2.1.16 Sleep delay 0 3600 s 30  1017  

P2.1.17 Wake up level 0,00 100,00 % 25,00  1018  

P2.1.18 Wake up function 0 1  0 

 

1019 

0=Wake-up at fall below 

wake up level (2.1.17) 

1=Wake-up at exceeded 

wake up level (2.1.17) 

P2.1.19 
Jogging speed 

reference 
0,00 P2.1.2 Hz 10,00 

 
124 

 

Table 5-3. Basic parameters G2.1 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2389 of 3168



54 • vacon PID Control Application 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 5 

5.4.3 Input signals (Control keypad: Menu M2  G2.2) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.1 DIN2 function 0 13  1 

 

319 

0=Not used 

1=External fault cc 

2=External fault oc 

3=Run enable 

4=Acc/Dec time selection 

5=CP: I/O terminal (ID125) 

6=CP: Keypad (ID125) 

7=CP: Fieldbus (ID125) 

8=Forward/Reverse 

9=Jogging frequency (cc) 

10=Fault reset (cc) 

11=Acc/Dec prohibit (cc) 

12=DC braking command 

13=Motor pot. UP (cc) 

P2.2.2 DIN3 function 0 13  10 
 

301 
See above except: 

13=Motor pot. DOWN (cc) 

P2.2.3 DIN5 function 0 13  9 
 

330 
See above except: 

13=Enable PID reference 2

P2.2.4 
PID sum point 

reference 
0 7  0 

 

376 

0=Direct PID output value 

1=AI1+PID output 

2=AI2+PID output 

3=AI3+PID output 

4=AI4+PID output 

5=PID keypad+PID output 

6=Fieldbus+PID output 

    (ProcessDataIN3) 

7=Mot.pot.+PID output 

P2.2.5 
I/O B reference 

selection 
0 7  1 

 

343 

0=AI1 

1=AI2 

2=AI3 

3=AI4 

4=Keypad reference 

5=Fieldbus reference 

    (FBSpeedReference) 

6=Motor potentiometer 

7=PID controller 

P2.2.6 
Keypad control 

reference selection
0 7  4 

 
121 As in P2.2.5 

P2.2.7 
Fieldbus control 

reference selection
0 7  5 

 
122 As in P2.2.5 

P2.2.8 
Actual value 

selection 
0 7  0 

 

333 

0=Actual value 1 

1=Actual 1 + Actual 2 

2=Actual 1 – Actual 2 

3=Actual 1 * Actual 2 

4=Min(Actual 1, Actual 2) 

5=Max(Actual 1, Actual 2) 

6=Mean(Actual1, Actual2) 

7=Sqrt (Act1) + Sqrt (Act2) 

P2.2.9 
Actual value 1 

selection 
0 10 

 

2 

 

334 

0=Not used 

1=AI1 signal (c-board) 

2=AI2 signal (c-board) 

3=AI3 

4=AI4 

5=Fieldbus ProcessDataIN2 

6=Motor torque 

7=Motor speed 

8=Motor current 

9=Motor power 

10=Encoder frequency 

CP=control place, cc=closing contact oc=opening contact
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P2.2.10 Actual value 2 input 0 9  0 

 

335 

0=Not used 

1=AI1 signal 

2=AI2 signal 

3=AI3 

4=AI4 

5=Fieldbus ProcessDataIN3 

6=Motor torque 

7=Motor speed 

8=Motor current 

9=Motor power 

P2.2.11 
Actual value 1 

minimum scale 
–1600,0 1600,0 % 0,0 

 
336 00=No minimum scaling 

P2.2.12 
Actual value 1 

maximum scale 
–1600,0 1600,0 % 100,0 

 
337 1100=No maximum scaling 

P2.2.13 
Actual value 2 

minimum scale 
–1600,0 1600,0 % 0,0 

 
338 00=No minimum scaling 

P2.2.14 
Actual value 2 

maximum scale 
–1600,0 1600,0 % 100,0 

 
339 1100=No maximum scaling 

P2.2.15 AI1 signal selection 0.1 E.10  A.1 
 

377 
TTF programming method 

used. See page 66 

P2.2.16 AI1 signal range 0 2  0 

 

320 

0=0—10 V (0—20 mA*) 

1=2—10 V (4 – 20 mA*) 

2=Custom range* 

P2.2.17 
AI1 custom 

minimum setting 
-160,00 160,00 % 0,00 

 
321   

P2.2.18 
AI1 custom 

maximum setting 
-160,00 160,00 % 100,00 

 
322   

P2.2.19 AI1 inversion 0 1  0 
 

323 
0=Not inverted 

1=Inverted 

P2.2.20 AI1 filter time 0,00 10,00 s 0,10  324 00=No filtering 

P2.2.21 AI2 signal selection 0.1 E.10  A.2 

 

388 

0=0—20 mA (0—10 V *) 

1=4 – 20 mA (2—10 V *) 

2=Custom range* 

P2.2.22 AI2 signal range 0 2  1 

 

325 

0=0—20 mA* 

1=4—20 mA* 

2=Customised* 

P2.2.23 
AI2 custom 

minimum setting 
-160,00 160,00 % 0,00 

 
326   

P2.2.24 
AI2 custom 

maximum setting 
-160,00 160,00 % 100,00 

 
327   

P2.2.25 AI2 inversion 0 1  0 
 

328 
0=Not inverted 

1=Inverted 

P2.2.26 AI2 filter time 0,00 10,00 s 0,10  329 00=No filtering 

P2.2.27 
Motor potentiometer 

ramp time 
0,1 2000,0 Hz/s 10,0 

 

331   

P2.2.28 

Motor potentiometer 

frequency reference 

memory reset 

0 2  1 

 

367 

0=No reset 

1=Reset if stopped or 

powered down 

2=Reset if powered down 

P2.2.29 

Motor potentiometer 

PID reference 

memory reset 

0 2  0 

 

370 

0=No reset 

1=Reset if stopped or 

powered down 

2=Reset if powered down 

P2.2.30 PID minimum limit –1600,0 P2.2.31 % 0,00  359   

P2.2.31 PID maximum limit P2.2.30 1600,0 % 100,00  360   

P2.2.32 Error value inversion 0 1  0 
 

340 
0=No inversion 

1=Inversion 
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P2.2.33 
PID reference  

rising time 
0,0 100,0 s 5,0 

 
341   

P2.2.34 
PID reference  

falling time 
0,0 100,0 s 5,0 

 
342   

P2.2.35 

Reference scaling 

minimum value, place 

B 

0,00 320,00 Hz 0,00 

 

344   

P2.2.36 

Reference scaling 

maximum value, 

place B 

0,00 320,00 Hz 0,00 

 

345   

P2.2.37 Easy changeover 0 1  0 
 

366 
0=Keep reference 

1=Copy actual reference 

P2.2.38 AI3 signal selection 0.1 E.10  0.1 
 

141 
TTF programming method 

used. See page 66 

P2.2.39 AI3 signal range 0 1  1 
 

143 
0=Signal range 0—10V 

1=Signal range 2—10V 

P2.2.40 AI3 inversion 0 1  0 
 

151 
0=Not inverted 

1=Inverted 

P2.2.41 AI3 filter time 0,00 10,00 s 0,10  142 00=No filtering 

P2.2.42 AI4 signal selection 0.1 E.10  0.1 
 

152 
TTF programming method 

used. See page 66 

P2.2.43 AI4 signal range 0 1  1 
 

154 
0=Signal range 0—10V 

1=Signal range 2—10V 

P2.2.44 AI4 inversion 0 1  0 
 

162 
0=Not inverted 

1=Inverted 

P2.2.45 AI4 filter time 0,00 10,00 s 0,10  153 00=No filtering 

P2.2.46 
Actual value special 

display minimum 
0 30000  0 

 
1033   

P2.2.47 
Actual value special 

display maximum 
0 30000  100 

 
1034   

P2.2.48 
Actual value special 

display decimals 
0 4  1 

 
1035   

P2.2.49 
Actual value special 

display unit 
0 28  4 

 
1036 See page 204. 

Table 5-4. Input signals, G2.2 

 
*Remember to place jumpers of block X2 accordingly. 

See the product's User's Manual. 
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5.4.4 Output signals (Control keypad: Menu M2  G2.3) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.1 
Analogue output 1 

signal selection 
0.1 E.10  A.1 

 
464 

TTF programming method 

used. See page 66 

P2.3.2 
Analogue output 

function 
0 14  1 

 

307 

0=Not used 

1=Output freq. (0—fmax) 

2=Freq. reference (0—fmax) 

3=Motor speed (0—Motor 

nominal speed) 

4=Motor current (0—InMotor) 

5=Motor torque (0—TnMotor) 

6=Motor power (0—PnMotor) 

7=Motor voltage (0-UnMotor) 

8=DC-link volt (0—1000V) 

9=PID controller ref. value 

10=PID contr. act. value 1 

11=PID contr. act. value 2 

12=PID contr. error value 

13=PID controller output 

14=PT100 temperature 

P2.3.3 
Analogue output 

filter time 
0,00 10,00 s 1,00 

 
308 00=No filtering 

P2.3.4 
Analogue output 

inversion 
0 1  0 

 
309 

0=Not inverted 

1=Inverted 

P2.3.5 
Analogue output 

minimum 
0 1  0 

 
310 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.6 
Analogue output 

scale 
10 1000 % 100 

 
311  

P2.3.7 
Digital output 1 

function 
0 23  1 

 

312 

0=Not used 

1=Ready 

2=Run 

3=Fault 

4=Fault inverted 

5=FC overheat warning 

6=Ext. fault or warning 

7=Ref. fault or warning 

8=Warning 

9=Reversed 

10=Preset speed 1 

11=At speed 

12=Mot. regulator active 

13=OP freq. limit superv.1 

14=OP freq.limit superv.2 

15=Torque limit superv. 

16=Ref. limit supervision 

17=External brake control 

18=Control place: IO 

19=FC temp. limit superv. 

20=Unrequested direction 

21=Ext. brake control inv. 

22=Thermistor fault/warn. 

23=Fieldbus DIN1 

P2.3.8 
Relay output 1 

function 
0 23  2 

 
313 As parameter 2.3.7 

P2.3.9 
Relay output 2 

function 
0 23  3 

 
314 As parameter 2.3.7 

P2.3.10 
Output frequency 

limit 1 supervision  
0 2  0 

 

315 

0=No limit 

1=Low limit supervision 

2=High limit supervision 

P2.3.11 

Output frequency 

limit 1; 

Supervised value 

0,00 320,00 Hz 0,00 

 

316  
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P2.3.12 
Output frequency 

limit 2 supervision 
0 2  0 

 

346 

0=No limit 

1=Low limit supervision 

2=High limit supervision 

P2.3.13 

Output frequency 

limit 2; 

Supervised value 

0,00 320,00 Hz 0,00 

 

347   

P2.3.14 
Torque limit 

supervision 
0 2  0 

 

348 

0=Not used 

1=Low limit supervision 

2=High limit supervision 

P2.3.15 
Torque limit 

supervision value 
-300,0 300,0 % 100,0 

 
349   

P2.3.16 
Reference limit 

supervision 
0 2  0 

 

350 

0=Not used 

1=Low limit 

2=High limit 

P2.3.17 
Reference limit 

supervision value 
0,00 100,00 % 0,00 

 
351   

P2.3.18 
External  

brake-off delay 
0,0 100,0 s 0,5 

 
352   

P2.3.19 
External  

brake-on delay 
0,0 100,0 s 1,5 

 
353   

P2.3.20 
FC temperature 

supervision 
0 2  0 

 

354 

0=Not used 

1=Low limit 

2=High limit 

P2.3.21 
FC temperature 

supervised value 
–10 100 °C 40 

 
355   

P2.3.22 
Analogue output 2 

signal selection 
0.1 E.10  0.1 

 
471 

TTF programming method 

used. See page 66. 

P2.3.23 
Analogue output 2 

function 
0 14  4 

 
472 As parameter 2.3.2 

P2.3.24 
Analogue output 2 

filter time 
0,00 10,00 s 1,00 

 
473 00=No filtering 

P2.3.25 
Analogue output 2 

inversion 
0 1  0 

 
474 

0=Not inverted 

1=Inverted 

P2.3.26 
Analogue output 2 

minimum 
0 1  0 

 
475 

0=0 mA 

1=4 mA 

P2.3.27 
Analogue output 2 

scaling 
10 1000 % 100 

 
476   

Table 5-5. Output signals, G2.3 
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5.4.5 Drive control parameters (Control keypad: Menu M2  G2.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.4.1 Ramp 1 shape 0,0 10,0 s 0,1 
 

500 
0=Linear 

>0=S-curve ramp time 

P2.4.2 Ramp 2 shape 0,0 10,0 s 0,0 
 

501 
0=Linear 

>0=S-curve ramp time 

P2.4.3 Acceleration time 2 0,1 3000,0 s 0,1  502  

P2.4.4 Deceleration time 2 0,1 3000,0 s 0,1  503  

P2.4.5 Brake chopper 0 4  0 

 

504 

0=Disabled 

1=Used when running 

2=External brake chopper 

3=Used when 

stopped/running 

4=Used when running (no 

testing) 

P2.4.6 Start function 0 2  0 

 

505 

0=Ramp 

1=Flying start 

2=Conditional flying start 

P2.4.7 Stop function 0 3  0 

 

506 

0=Coasting 

1=Ramp 

2=Ramp+Run enable coast

3=Coast+Run enable ramp

P2.4.8 DC braking current 0,00 IL A 0,7 x IH  507  

P2.4.9 
DC braking time  

at stop  
0,00 600,00 s 0,00 

 
508 00=DC brake is off at stop 

P2.4.10 

Frequency to start 

DC braking during 

ramp stop 

0,10 10,00 Hz 1,50 

 

515  

P2.4.11 
DC braking time  

at start 
0,00 600,00 s 0,00 

 
516 00=DC brake is off at start 

P2.4.12 Flux brake 0 1  0 
 

520 
0=Off 

1=On 

P2.4.13 Flux braking current 0,00 IL A IH  519  

Table 5-6. Drive control parameters, G2.4 

 

5.4.6 Prohibit frequency parameters (Control keypad: Menu M2  G2.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.5.1 
Prohibit frequency 

range 1 low limit 
0,00 320,00 Hz 0,00 

 
509 00=Not used 

P2.5.2 
Prohibit frequency 

range 1 high limit 
0,00 320,00 Hz 0,00 

 
510 00=Not used 

P2.5.3 
Prohibit frequency 

range 2 low limit 
0,00 320,00 Hz 0,00 

 
511 00=Not used 

P2.5.4 
Prohibit frequency 

range 2 high limit 
0,00 320,00 Hz 0,00 

 
512 00=Not used 

P2.5.5 
Prohibit frequency 

range 3 low limit 
0,00 320,00 Hz 0,00 

 
513 00=Not used 

P2.5.6 
Prohibit frequency 

range 3 high limit 
0,00 320,00 Hz 0,00 

 
514 00=Not used  

P2.5.7 
Prohibit acc./dec. 

ramp 
0,1 10,0 x 1,0 

 
518   

Table 5-7. Prohibit frequency parameters, G2.5 
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5.4.7 Motor control parameters (Control keypad: Menu M2  G2.6) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.1 Motor control mode 0 1/3  0 

 

600 

0=Frequency control 

1=Speed control 

Additionally for NXP: 

2=Not used  

3=Closed loop speed ctrl 

P2.6.2 U/f optimisation 0 1  0 
 

109 
0=Not used 

1=Automatic torque boost 

P2.6.3 U/f ratio selection 0 3  0 

 

108 

0=Linear 

1=Squared 

2=Programmable 

3=Linear with flux optim. 

P2.6.4 
Field weakening 

point 
8,00 320,00 Hz 50,00 

 
602  

P2.6.5 
Voltage at field 

weakening point 
10,00  200,00 % 100,00 

 
603 n% x Unmot 

P2.6.6 
U/f curve midpoint 

frequency 
0,00 P2.6.4 Hz 50,00 

 
604  

P2.6.7 
U/f curve midpoint 

voltage 
0,00 100,00 % 100,00 

 

605 

n% x Unmot 

Parameter max. value = 

P2.6.5 

P2.6.8 
Output voltage at 

zero frequency 
0,00 40,00 % Varies 

 
606 n% x Unmot 

P2.6.9 Switching frequency 1,0 Varies kHz Varies 
 

601 
See Table 8-14 for exact 

values 

P2.6.10 
Overvoltage 

controller 
0 2  1 

 

607 

0=Not used 

1=Used (no ramping) 

2=Used (ramping) 

P2.6.11 
Undervoltage 

controller 
0 1  1 

 
608 

0=Not used 

1=Used 

P2.6.12 Load drooping 0,00 100,00 % 0,00  620   

P2.6.13 Identification 0 1/2  0 

 

631 

0=No action 

1=Identification w/o run 

2=Identification with run 

Closed Loop parameter group 2.6.14 

P2.6.14.1 Magnetizing current 0,00 2 x IH A 0,00  612   

P2.6.14.2 Speed control P gain 1 1000  30  613   

P2.6.14.3 Speed control I time 0,0 3200,0 ms 30,0  614   

P2.6.14.5 
Acceleration 

compensation 
0,00 300,00 s 0,00 

 
626   

P2.6.14.6 Slip adjust 0 500 % 100  619   

P2.6.14.7 
Magnetizing current 

at start 
0,00 IL A 0,00 

 
627   

P2.6.14.8 
Magnetizing time at 

start 
0 60000 ms 0,0 

 
628   

P2.6.14.9 0-speed time at start 0 32000 ms 100  615   

P2.6.14.10 0-speed time at stop 0 32000 ms 100  616   

P2.6.14.11 Start-up torque 0 3  0 

 

621 

0=Not used 

1=Torque memory 

2=Torque reference 

3=Start-up torque fwd/rev 

P2.6.14.12 Start-up torque FWD –300,0 300,0 % 0,0  633   

P2.6.14.13 Start-up torque REV –300,0 300,0 % 0,0  634   

P2.6.14.15 Encoder filter time 0,0 100,0 ms 0,0  618   

P2.6.14.17 
Current control  

P gain 
0,00 100,00 % 40,00 

 
617   

Table 5-8. Motor control parameters, G2.6 
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5.4.8 Protections (Control keypad: Menu M2  G2.7) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.7.1 
Response to 4mA 

reference fault 
0 5  4 

 

700 

0=No response 

1=Warning 

2=Warning+Previous Freq. 

3=Wrng+PresetFreq 2.7.2 

4=Fault,stop acc. to 2.4.7 

5=Fault,stop by coasting 

P2.7.2 
4mA reference fault 

frequency 
0,00 P2.1.2 Hz 0,00 

 
728  

P2.7.3 
Response to external 

fault 
0 3  2 

 
701 

P2.7.4 
Input phase 

supervision 
0 3  0 

 
730 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.5 
Response to 

undervoltage fault 
0 1  0 

 
727 

0=Fault stored in history 

1=Fault not stored 

P2.7.6 
Output phase 

supervision 
0 3  2 

 
702 

P2.7.7 Earth fault protection 0 3  2  703 

P2.7.8 
Thermal protection 

of the motor 
0 3  2 

 
704 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.9 
Motor ambient 

temperature factor 
–100,0 100,0 % 0,0 

 
705  

P2.7.10 
Motor cooling factor 

at zero speed 
0,0 150,0 % 40,0 

 
706  

P2.7.11 
Motor thermal time 

constant 
1 200 min Varies 

 
707  

P2.7.12 Motor duty cycle 0 150 % 100  708  

P2.7.13 Stall protection 0 3  1 

 

709 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.14 Stall current 0,00 2 x IH A IH  710  

P2.7.15 Stall time limit 1,00 120,00 s 15,00  711  

P2.7.16 Stall frequency limit 1,0 P2.1.2 Hz 25,0  712  

P2.7.17 Underload protection 0 3  0 

 

713 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.18 
Field weakening area 

load 
10 150 % 50 

 
714  

P2.7.19 Zero frequency load 5,0 150,0 % 10,0  715  

P2.7.20 
Underload 

protection time limit 
2 600 s 20 

 
716  

P2.7.21 
Response to 

thermistor fault 
0 3  2 

 

732 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.22 
Response to 

fieldbus fault 
0 3  2 

 
733 See P2.7.21 

P2.7.23 
Response to slot 

fault 
0 3  2 

 
734 See P2.7.21 

P2.7.24 No. of PT100 inputs 0 3  0  739  

P2.7.25 
Response to PT100 

fault 
0 3  2 

 

740 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.26 PT100 warning limit –30,0 200,0 Cº 120,0  741   

P2.7.27 PT100 fault limit –30,0 200,0 Cº 130,0  742   

Table 5-9. Protections, G2.7 
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5.4.9 Autorestart parameters (Control keypad: Menu M2  G2.8) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.8.1 Wait time 0,10 10,00 s 0,50  717  

P2.8.2 Trial time 0,00 60,00 s 30,00  718  

P2.8.3 Start function 0 2  0 

 

719 

0=Ramp 

1=Flying start 

2=According to P2.4.6 

P2.8.4 
Number of tries after 

undervoltage trip 
0 10  0 

 
720  

P2.8.5 
Number of tries after 

overvoltage trip 
0 10  0 

 
721  

P2.8.6 
Number of tries after 

overcurrent trip 
0 3  0 

 
722  

P2.8.7 
Number of tries after 

4mA reference trip 
0 10  0 

 
723  

P2.8.8 
Number of tries after 

motor temp fault trip 
0 10  0 

 
726  

P2.8.9 
Number of tries after 

external fault trip 
0 10  0 

 
725  

P2.8.10 
Number of tries after 

underload fault trip
0 10  0 

 
738  

Table 5-10. Autorestart parameters, G2.8 

5.4.10 Keypad control (Control keypad: Menu M3) 

The parameters for the selection of control place and direction on the keypad are listed below. See 

the Keypad control menu in the product's user's manual. 

 

Code Parameter Min Max Unit Default Cust ID Note 

P3.1 Control place 1 3  1 

 

125 

1=I/O terminal 

2=Keypad 

3=Fieldbus 

R3.2 Keypad reference P2.1.1 P2.1.2 Hz     

P3.3 
Direction (on 

keypad) 
0 1  0 

 
123 

0=Forward 

1=Reverse 

P3.4 PID reference 0,00 100,00 % 0,00  167  

P3.5 PID reference 2 0,00 100,00 % 0,00  168  

R3.6 Stop button 0 1  1 

 

114 

0=Limited function of Stop 

button 

1=Stop button always 

enabled 

Table 5-11. Keypad control parameters, M3 

5.4.11 System menu (Control keypad: M6) 

For parameters and functions related to the general use of the frequency converter, such as 

application and language selection, customised parameter sets or information about the hardware 

and software, see the product's user's manual. 

 

5.4.12 Expander boards (Control keypad: Menu M7) 

The MM7 menu shows the expander and option boards attached to the control board and board-

related information. For more information, see the product's user's manual. 
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6. MULTI-PURPOSE CONTROL APPLICATION 

Software codes: ASFIFF06 (NXS); APFIFF06 (NXP) 

 

6.1 Introduction 

Select the Multi-purpose Control Application in menu MM6 on page S6.2. 
 

Multi-purpose control application provides a wide range of parameters for controlling motors. It can 

be used for various kinds of different processes, where wide flexibility of I/O signals is needed and 

PID control is not necessary (if you need PID control functions, use the PID Control Application or 

Pump and Fan Control Application). 

The frequency reference can be selected e.g. from the analogue inputs, joystick control, motor 

potentiometer and from a mathematical function of the analogue inputs. There are parameters also 

for Fieldbus communication. Multi-step speeds and jogging speed can also be selected if digital 

inputs are programmed for these functions. 

 

• The digital inputs and all the outputs are freely programmable and the application 

supports all I/O-boards 

 

Additional functions: 

• Analogue input signal range selection 

• Two frequency limit supervisions 

• Torque limit supervision 

• Reference limit supervision 

• Second ramps and S-shape ramp programming 

• Programmable Start/Stop and Reverse logic 

• DC-brake at start and stop 

• Three prohibit frequency areas 

• Programmable U/f curve and switching frequency 

• Autorestart 

• Motor thermal and stall protection: fully programmable; off, warning, fault 

• Motor underload protection 

• Input and output phase supervision 

• Joystick hysteresis  

• Sleep function 

 

NXP functions: 

• Power limit functions 

• Different power limits for motoring and generating side 

• Master Follower function 

• Different torque limits for motoring and generating side 

• Cooling monitor input from heat exchange unit 

• Brake monitoring input and actual current monitor for immediate brake close. 

• Separate speed control tuning for different speeds and loads 

• Inching function two different references 

• Possibility to connect the FB Process data to any parameter and some monitoring values 

• Identification parameter can be adjusted manually 

 

The parameters of the Multi-Purpose Control Application are explained in Chapter 8 of this manual. 

The explanations are arranged according to the individual ID number of the parameter. 
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Jumper block  X3 :
CM A and CM B grounding

CMB connected to GND
CMA connected to GND

CMB isolated from GND
CMA isolated from GND

CMB and CMA
internally connected together,
isolated from GND

= Factory default

6.2 Control I/O 

 
OPT-A1 

Terminal Signal Description 

1 +10Vref Reference output Voltage for potentiometer, etc. 

2 AI1+ Analogue input 1 

Voltage range 0—10V DC 

Programmable (P2.1.11) 

Analogue input 1 frequency reference  

 

 

3 AI1- I/O Ground Ground for reference and controls 

4 AI2+ 

5 AI2- 

Analogue input 2 

Current range 0—20mA 

Analogue input 2 frequency reference  

 

 

6 +24V Control voltage output Voltage for switches, etc. max 0.1 A 

7 GND I/O ground Ground for reference and controls 

8 DIN1 Start forward  

Programmable logic (P2.2.1.1) 

Contact closed = start forward 

9 DIN2 Start reverse 

Ri min. = 5kΩ 

Contact closed = start reverse 

 

10 DIN3 Fault reset 

Programmable (G2.2.7) 

Contact closed (rising edge) = fault reset 

11 CMA 

 

Common for DIN 1—DIN 3 Connect to GND or +24V 

12 +24V Control voltage output Voltage for switches (see #6) 

13 GND I/O ground Ground for reference and controls 

14 DIN4 Jogging speed selection 

Programmable (G2.2.7) 

Contact open = IO reference active 

Contact closed = Jogging speed active 

15 DIN5 External fault 

Programmable (G2.2.7) 

Contact open = no fault 

Contact closed = external fault 

16 DIN6 Accel. /decel. time select 

Programmable (G2.2.7) 

Contact open = P2.1.3, and P2.1.4 in use 

Contact closed = P2.4.3., and P2.4.4 in use 

17 CMB Common for DIN4—DIN6 Connect to GND or +24V 

18 AOA1+ 

19 AOA1- 

Analogue output 1 

Output frequency 

Programmable (P2.3.5.2) 

Range 0—20 mA/RL, max. 500Ω 

20 DOA1 Digital output 

READY 

Programmable (G2.3.3) 

Open collector, I≤50mA, U≤48 VDC 

OPT-A2 
21 RO1 

22 RO1 

23 RO1 

 

Relay output 1 

RUN 

Programmable (G2.3.3)

 

24 RO2 

25 RO2 

26 RO2 

Relay output 2 

FAULT 

Programmable (G2.3.3)

 

Table 6-1. Multi-purpose control application default I/O configuration and 
connection example. 

Note: See jumper selections below. 

More information in the product's 

user's manual. 

220
VAC

mA 

Reference potentiometer, 

1…10 kΩ 

READY 

RUN 
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6.3 Control signal logic in Multi-Purpose Control Application 

Figure 6-1. Control signal logic of the Multi-purpose Control Application 

DIN#
DIN#

AIA#
AIA#

DIN#

DIN#

DIN# > 1

DIN#

DIN#

NX12k103.fh8

DIN#

DIN#

DIN#
DIN#

AI#
AI#

DIN#

DIN#

DIN# > 1

DIN#

DIN#

NX12k103.fh8

DIN#

DIN#

3.2 Keypad reference 2.1.11 I/O Reference
2.1.12 Keypad Ctrl Reference
2.1.13 Fieldbus Ctrl Reference
2.1.15 Preset Speed 1
...2.1.21 Preset Speed 7

3.1 Control place

Internal frequency
reference

Start forward
(programmable)

Start reverse (programmable)

Programmable
Start/Stop and
reverse logic

Start/Stop

Reverse

Internal Start/Stop

Internal reverse

Internal fault resetFault reset input

Reset button
Start/Stop buttonsReference from fieldbus

Start/Stop from fieldbus
Direction from fieldbus

3.3 Keypad direction

Preset Speed 1
Preset Speed 2
Preset Speed 3

2.1.14 Jogging speed
           reference

(programmable)

Motor
Potentiometer
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6.4 “Terminal To Function” (TTF) programming principle 

The programming principle of the input and output signals in the MMultipurpose Control Application 

as well as in the PPump and Fan Control Application (and partly in the other applications) is differ-

ent compared to the conventional method used in other Vacon NX applications. 

 

In the conventional programming method, Function to Terminal Programming Method (FTT), you 

have a fixed input or output that you define a certain function for. The applications mentioned above, 

however, use the Terminal to Function Programming method (TTF) in which the programming pro-

cess is carried out the other way round: Functions appear as parameters which the operator defines 

a certain input/output for. See Warning on page 67. 

 

6.4.1 Defining an input/output for a certain function on keypad 

Connecting a certain input or output with a certain function (parameter) is done by giving the para-

meter an appropriate value. The value is formed of the Board slot on the Vacon NX control board 

(see the product's user's manual) and the respective signal number, see below. 

 

 

 

Function name 

 

 

 

 Slot Terminal number 

 Terminal type 

 

Example: You want to connect the digital output function Reference fault/warning (parameter 

2.3.3.7) to the digital output DO1 on the basic board OPT-A1 (see the product's user's manual). 

 

First find the parameter 2.3.3.7 on the keypad. Press the Menu button right once to enter the edit 

mode. On the value line, you will see the terminal type on the left (DigIN, DigOUT, An.IN, An.OUT) 

and on the right, the present input/output the function is connected to (B.3, A.2 etc.), or if not con-

nected, a value (0.#). 

When the value is blinking, hold down the Browser button up or down to find the desired board slot 

and signal number. The program will scroll the board slots starting from 00 and proceeding from AA 

to EE and the I/O selection from 11 to 110. 

Once you have set the desired value, press the Enter button once to confirm the change. 

 

READY

I/Oterm

DigOUT:B.1
AI Ref Faul/Warn

READY

I/Oterm

DigOUT:0.0

READY

I/Oterm

DigOUT:0.0

READY

I/Oterm

DigOUT:B.1
AI Ref Faul/Warn AI Ref Faul/Warn AI Ref Faul/Warn
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6.4.2 Defining a terminal for a certain function with NCDrive programming tool 

If you use the NCDrive Programming Tool for parametrizing you will have to establish the con-

nection between the function and input/output in the same way as with the control panel. Just pick 

the address code from the drop-down menu in the Value column (see the Figure below). 

Figure 6-2. Screenshot of NCDrive programming tool; Entering the address code  

 

 

!
WARNING 

Be ABSOLUTELY sure not to connect two functions to one and same 

output in order to avoid function overruns and to ensure flawless 

operation. 

 

 

 

6.4.3 Defining unused inputs/outputs 

All unused inputs and outputs must be given the board slot value 00 and the value 11 also for the ter-

minal number. The value 00.1 is also the default value for most of the functions. However, if you want 

to use the vvalues of a digital input signal for e.g. testing purposes only, you can set the board slot 

value to 00 and the terminal number to any number between 2…10 to place the input to a TRUE state. 

In other words, the value 1 corresponds to 'open contact' and values 2 to 10 to 'closed contact'. 

 

In case of analogue inputs, giving the value 11 for the terminal number corresponds to 0% signal 

level, value 22 corresponds to 20%, value 33 to 30% and so on. Giving value 110 for the terminal number 

corresponds to 100% signal level. 

 

 

Note: The inputs, unlike the outputs, cannot be changed in RUN state.
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6.5 Master/Follower function (NXP only)  

The Master/Follower function is designed for applications in which the system is run by several NXP 

drives and the motor shafts are coupled to each other via gearing, chain, belt etc. It is recommended 

that the Closed Loop control mode be used. 

 

The external Start/Stop control signals are connected to the Master drive only. Speed and torque 

references and control modes are selected for each drive separately. The Master controls the 

Follower(s) via a SystemBus. The Master station is typically speed-controlled and the other drives 

follow its torque or speed reference. 

 

Torque control of the Follower should be used when the motor shafts of the Master and Follower 

drives are solidly coupled to each other by gearing, a chain etc., so that no speed difference between 

the drives is possible. Window control is recommended to keep the speed of the follower close to 

that of the master. 

 

Speed control of the Follower should be used when the demand of speed accuracy is lower. In 

such cases, use of load drooping is recommended in all drives to balance the load. 

 

6.5.1 Master/Follower link physical connections 

In figures below, the master drive is located on the left side and all others are followers. The 

master/follower physical link can be built with OPT-D1 or OPT-D2 option boards. See Vacon Option 

Board Manual (ud00741) for further information. 

 

6.5.2 Optical fibre connection between frequency converters with OPT-D1 

In this connection example, the leftmost device is the Master and the others are followers. Connect 

the output 1 of Device 1 to the input 2 of Device 2 and the input of Device 1 to the output 2 of Device 

2. Note that in the end devices one terminal pair remains unused. 

 

Figure 6-3. System bus physical connections with the OPT-D1 board 
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6.5.3 Optical fibre connection between frequency converters with OPT-D2 

 The OPT-D2 board in the Master has the default jumper selections, i.e. X6:1-2, X5:1-2. For the 

followers, the jumper positions have to be changed: X6:1-2, XX5:2-3. This board also has a CAN 

communication option that is useful for multiple drive monitoring with NCDrive PC software, when 

commissioning Master Follower functions or line systems. 

Figure 6-4. System bus physical connections with the OPT-D2 board 

 

For information on OPT-D1 and OPT-D2 expander board parameters, see Vacon Option Board User's 

Manual (document code ud00741). 
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6.6 Multi-purpose Control Application – Parameter lists 

On the next pages you will find the lists of parameters within the respective parameter groups. Each 

parameter includes a link to the respective parameter description. The parameter descriptions are 

given on pages 121 to 214. 

 

Column explanations: 

 

Code = Location indication on the keypad; Shows the operator the present parameter number 

Parameter = Name of parameter 

Min = Minimum value of parameter 

Max = Maximum value of parameter 

Unit = Unit of parameter value; Given if available 

Default = Value preset by factory 

Cust = Customer’s own setting 

ID = ID number of the parameter 

            = On param. code: Parameter value can only be changed after the FC has been stopped 

           =  Apply the Terminal to Function method (TTF) to these parameters (see chapter 6.4) 

            = Monitoring values controllable from fieldbus using the ID number 

 

6.6.1 Monitoring values (Control keypad: menu M1) 

The monitoring values are the actual values of parameters and signals as well as statuses and mea-

surements. Monitoring values on shadowed background can be controlled from the fieldbus. See the 

product's user's manual for more information. 

 
Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 Frequency reference Hz 25 Frequency reference to motor control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 Calculated shaft torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC link voltage V 7  

V1.9 Unit temperature °C 8 Heatsink temperature 

V1.10 Motor temperature % 9 Calculated motor temperature 

V1.11 Analogue input 1 V/mA 13 AI1 

V1.12 Analogue input 2 V/mA 14 AI2 

V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.15 Analogue output 1 V/mA 26 AO1 

V1.16 Analogue input 3 V/mA 27 AI3 

V1.17 Analogue input 4 V/mA 28 AI4 

V1.18 Torque reference % 18  

V1.19 PT-100 temperature Cº 42 
Highest temperature of used PT100 

inputs 

G1.20 Multimonitoring items   
Displays three selectable monitoring 

values 

V1.21.1 Current A 1113 Unfiltered motor current 

V1.21.2 Torque % 1125 Unfiltered motor torque 

V1.21.3 DC Voltage V 44 Unfiltered DC link voltage 

V1.21.4 Status Word  43 See chapter 6.6.2 

V1.21.5 Motor Current to FB A 45 
Motor current (drive independent) 

given with one decimal point 

Table 6-2. Monitoring values, NXS drives 
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Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 Frequency reference Hz 25 Frequency reference to motor control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 Calculated shaft torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC link voltage V 7  

V1.9 Unit temperature °C 8 Heatsink temperature 

V1.10 Motor temperature % 9 Calculated motor temperature 

V1.11 Analogue input 1 V/mA 13 AI1 

V1.12 Analogue input 2 V/mA 14 AI2 

V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.15 Analogue output 1 V/mA 26 AO1 

V1.16 Analogue input 3 V/mA 27 AI3 

V1.17 Analogue input 4 V/mA 28 AI4 

V1.18 Torque reference % 18  

V1.19 PT-100 temperature Cº 42 Highest temp of used PT100 inputs 

G1.20 Multimonitoring items   Displays 3 selectable monitoring values

V1.21.1 Current A 1113 Unfiltered motor current 

V1.21.2 Torque % 1125 Unfiltered motor torque 

V1.21.3 DC Voltage V 44 Unfiltered DC link voltage 

V1.21.4 Status Word  43 See chapter 6.6.2 

V1.21.5 Encoder 1 Frequency Hz 1124 Input C.1 

V1.21.6 Shaft Rounds r 1170 See ID1090 

V1.21.7 Shaft Angle Deg 1169 See ID1090 

V1.21.8 Measured temperature 1 Cº 50  

V1.21.9 Measured temperature 2 Cº 51  

V1.21.10 Measured temperature 3 Cº 52  

V1.21.11 Encoder 2 Frequency Hz 53 From OPTA7 board (input C.3) 

V1.21.12 Absolute encoder position  54 From OPTBB board 

V1.21.13 Absolute encod. rotations  55 From OPTBB board 

V1.21.14 ID Run Status   49  

V1.21.15 PolePairNumber  58 Used PPN from motor nom. values 

V1.21.16 Analogue input 1 % 59 AI1 

V1.21.17 Analogue input 2 % 60 AI2 

V1.21.18 Analogue input 3 % 61 AI3 

V1.21.19 Analogue input 4 % 62 AI4 

V1.21.20 Analogue output 2 % 50 AO2 

V1.21.21 Analogue output 3 % 51 AO3 

V1.21.22 
Final Frequency 

Reference Closed Loop 
Hz 1131 

Used for Closed Loop speed tuning 

V1.21.23 Step Response Hz 1132 Used for Closed Loop speed tuning 

V1.21.24 Output power kW 1508 Drive output power in kW 

V1.22.1 FB torque reference % 1140 Default control of FB PD In 1 

V1.22.2 FB limit scaling % 46 Default control of FB PD In 2 

V1.22.3 FB adjust reference % 47 Default control of FB PD In 3 

V1.22.4 FB analogue output % 48 Default control of FB PD In 4 

V1.22.5 Last Active Fault 
 

37 
 

 

V1.22.6 Motor Current to FB A 45 
Motor current (drive independent) 

given with one decimal point 

V1.24.7 DIN StatusWord 1  56  

V1.24.8 DIN StatusWord 2  57  

 Table 6-3. Monitoring values, NXP drives 
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6.6.1.1 Digital input statuses: ID15 and ID16 

 
 DIN1/DIN2/DIN3 status DIN4/DIN5/DIN6 status

b0 DIN3 DIN6 

b1 DIN2 DIN5 

b2 DIN1 DIN4 

 

6.6.1.2 Digital input statuses: ID56 and ID57 

 
 DIN StatusWord 1 DIN StatusWord 2 

b0 DIN: A.1 DIN: C.5 

b1 DIN: A.2 DIN: C.6 

b2 DIN: A.3 DIN: D.1 

b3 DIN: A.4 DIN: D.2 

b4 DIN: A.5 DIN: D.3 

b5 DIN: A.6 DIN: D.4 

b6 DIN: B.1 DIN: D.5 

b7 DIN: B.2 DIN: D.6 

b8 DIN: B.3 DIN: E.1 

b9 DIN: B.4 DIN: E.2 

b10 DIN: B.5 DIN: E.3 

b11 DIN: B.6 DIN: E.4 

b12 DIN: C.1 DIN: E.5 

b13 DIN: C.2 DIN: E.6 

b14 DIN: C.3  

b15 DIN: C.4  
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6.6.2 Application Status Word 

Application Status Word combines different drive statuses to one data word (see Monitoring Value 

V1.21.4 Status Word). Status Word is visible on keypad in Multi-Purpose application only. The Status 

Word of any other application can be read with the NCDrive PC software. 

 

Application Status Word 

 Application 
Status Word 

Standard Loc/Rem 
Multi-
Step 

PID MP PFC 

b0         

b1 Ready Ready Ready Ready  Ready Ready 

b2 Run Run Run Run  Run Run 

b3 Fault Fault Fault Fault  Fault Fault 

b4         

b5 
    No EMStop

(NXP) 
  

b6 
Run 

Enable 

Run 

Enable 

Run 

Enable 

Run Enable Run 

Enable 

Run 

Enable 

b7 Warning Warning Warning Warning  Warning Warning 

b8         

b9         

b10         

b11 DC Brake DC Brake DC Brake DC Brake  DC Brake DC Brake 

b12 
Run 

request 

Run 

request 

Run 

request 

Run request Run 

request 

Run 

request 

b13 
Limit 

control 

Limit 

control 

Limit 

control 

Limit 

control 

Limit 

control 

Limit 

control 

b14 
    Brake 

control 
Aux 1 

b15 
 Place B is 

active 

 PID active 
  Aux 2 

Table 6-4. Application Status Word content 
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6.6.3 Basic parameters (Control keypad: Menu M2  G2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.1.1 Min frequency 0,00 P2.1.2 Hz 0,00  101  

P2.1.2 Max frequency P2.1.1 320,00 Hz 50,00  102 

NOTE: If fmax > than the 

motor synchronous speed, 

check suitability for motor 

and drive system 

P2.1.3 Acceleration time 1 0,1 3000,0 s 3,0  103 0 Hz to Max frequency 

P2.1.4 Deceleration time 1 0,1 3000,0 s 3,0  104 Max frequency to 0 Hz 

P2.1.5 Current limit 0,1 x IH 2 x IH A IL  107  

P2.1.6 
Nominal voltage of 

the motor 
180 690 V 

NX2: 230V

NX5: 400V

NX6: 690V

 110 

Check the rating plate of 

the motor. Note also used 

connection Delta/Star. 

P2.1.7 
Nominal frequency 

of the motor 
8,00 320,00 Hz 50,00  111 

Check the rating plate of 

the motor 

P2.1.8 
Nominal speed of 

the motor 
24 20 000 rpm 1440  112 

The default applies for a 4-

pole motor and a nominal 

size frequency converter. 

P2.1.9 
Nominal current of 

the motor 
0,1 x IH 2 x IH A IH 

 
113 

Check the rating plate of 

the motor. 

P2.1.10 Motor cosϕ 0,30 1,00  0,85  120 
Check the rating plate of 

the motor 

P2.1.11 I/O Reference 0 15/16  0  117 

0=AI1  

1=AI2 

2=AI1+AI2 

3=AI1-AI2 

4=AI2-AI1 

5=AI1xAI2 

6=AI1 Joystick 

7=AI2 Joystick 

8=Keypad 

9=Fieldbus 

10=Motor potentiometer 

11=AI1, AI2 minimum 

12=AI1, AI2 maximum 

13=Max frequency 

14=AI1/AI2 selection 

15=Encoder 1 

16=Encoder 2 (NXP only) 

P2.1.12 
Keypad control 

reference 
0 9  8  121 

0=AI1  

1=AI2 

2=AI1+AI2 

3=AI1-AI2 

4=AI2-AI1 

5=AI1xAI2 

6=AI1 Joystick 

7=AI2 Joystick 

8=Keypad 

9=Fieldbus 

P2.1.13 
Fieldbus control 

reference 
0 9  9  122 See P2.1.12 

P2.1.14 
Jogging speed 

reference 
0,00 P2.1.2 Hz 5,00  124 See ID413. 

P2.1.15 Preset speed 1 0,00 P2.1.2 Hz 10,00  105 Multi-step speed 1 

P2.1.16 Preset speed 2 0,00 P2.1.2 Hz 15,00  106 Multi-step speed 2 

P2.1.17 Preset speed 3 0,00 P2.1.2 Hz 20,00  126 Multi-step speed 3 

P2.1.18 Preset speed 4 0,00 P2.1.2 Hz 25,00  127 Multi-step speed 4 

P2.1.19 Preset speed 5 0,00 P2.1.2 Hz 30,00  128 Multi-step speed 5 

P2.1.20 Preset speed 6 0,00 P2.1.2 Hz 40,00  129 Multi-step speed 6 

P2.1.21 Preset speed 7 0,00 P2.1.2 Hz 50,00  130 Multi-step speed 7 

Table 6-5. Basic parameters G2.1 
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6.6.4 Input signals 

6.6.4.1 Basic Settings (Control keypad: Menu M2  G2.2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

 

Start 

signal 11 

(Default: 

DIN1) 

Start 

signal 22 

(Default: 

DIN2) 

P2.2.1.1 
Start/Stop logic 

selection 
0 7  0  300 

0

1 

2 

3 

4 

5 

6 

7 

Start fwd 

Start/Stop 

Start/Stop 

Start pulse 

Start 

Start fwd* 

Start*/Stop  

Start*/Stop 

Start rvs 

Reverse 

Run enable 

Stop pulse 

Mot.pot.UP 

Start rvs* 

Reverse 

Run enable 

P2.2.1.2 
Motor potentiometer 

ramp time 
0,1 2000,0 Hz/s 10,0  331  

P2.2.1.3 

Motor potentiometer 

frequency reference 

memory reset 

0 2  1  367 

0=No reset 

1=Reset if stopped or 

powered down 

2=Reset if powered down 

P2.2.1.4 Adjust input 0 5  0  493 

0=Not used 

1=AI1 

2=AI2 

3=AI3 

4=AI4 

5=Fieldbus (see group G2.9) 

P2.2.1.5 Adjust minimum 0,0 100,0 % 0,0  494  

P2.2.1.6 Adjust maximum 0,0 100,0 % 0,0  495  

Table 6-6. Input signals: basic settings, G2.2.1 

6.6.4.2 Analogue input 1 (Control keypad: Menu M2  G2.2.2) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.2.1 
AI1 signal 

selection 
0.1 E.10  A.1 

 
377 

TTF programming. See 

chapter 6.4 

P2.2.2.2 AI1 filter time 0,00 10,00 s 0,10  324 00=No filtering 

P2.2.2.3 AI1 signal range 0 3  0 

 

320 

0=0-10 V (0-20 mA*) 

1=2-10 V (4-20 mA*) 

2= -10V…+10V* 

3= Custom range* 

P2.2.2.4 
AI1 custom 

minimum setting 
-160,00 160,00 % 0,00 

 
321 

% of input signal range.  

e.g.3 V = 30 %  

P2.2.2.5 
AI1 custom 

maximum setting 
-160,00 160,00 % 100,00 

 
322 e.g.9 V = 90 %  

P2.2.2.6 

AI1 reference 

scaling, minimum 

value 

0,00 320,00 Hz 0,00 

 

303 

Selects the frequency that 

corresponds to the min. 

reference signal 

P2.2.2.7 

AI1 reference 

scaling, maximum 

value 

0,00 320,00 Hz 0,00 

 

304 

Selects the frequency that 

corresponds to the max. 

reference signal  

P2.2.2.8 
AI1 joystick 

hysteresis 
0,00 20,00 % 0,00 

 
384 

Dead zone for joystick 

input  

P2.2.2.9 AI1 sleep limit 0,00 100,00 % 0,00 

 

385 

Drive goes to sleep mode 

if input is below this limit 

for set time.  

P2.2.2.10 AI1 sleep delay 0,00   320,00 s 0,00  386   

P2.2.2.11 AI1 joystick offset -100,00 100,00 % 0,00 
 

165 
Press ‘Enter’ for 1s to set 

offset, ‘Reset’ to set 0,00  

Table 6-7. Analogue input 1 parameters, G2.2.2 *Remember to place jumpers of block X2 accordingly. 

See the product's User's Manual 
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6.6.4.3 Analogue input 2 (Control keypad: Menu M2  G2.2.3) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.3.1 
AI2 signal 

selection 
0.1 E.10  A.2 

 
388 

TTF programming. See 

chapter 6.4  

P2.2.3.2 AI2 filter time 0,00 10,00 s 0,10  329 00=No filtering 

P2.2.3.3 AI2 signal range 0 3  1 

 

325 

0=0-20 mA (0-10 V *) 

1=4-20 mA (2-10 V *) 

2= -10V…+10V* 

3= Custom range* 

P2.2.3.4 
AI2 custom 

minimum setting 
-160,00 160,00 % 20,00 

 
326 

% of input signal range. 

e.g. 2 mA = 10 %   

P2.2.3.5 
AI2 custom 

maximum setting 
-160,00 160,00 % 100,00 

 
327 e.g. 18 mA = 90 %  

P2.2.3.6 

AI2 reference 

scaling, minimum 

value 

0,00 320,00 Hz 0,00 

 

393 

Selects the frequency that 

corresponds to the min. 

reference signal 

P2.2.3.7 

AI2 reference 

scaling, maximum 

value 

0,00 320,00 Hz 0,00 

 

394 

Selects the frequency that 

corresponds to the max. 

reference signal  

P2.2.3.8 
AI2 joystick 

hysteresis 
0,00 20,00 % 0,00  395 

Dead zone for joystick 

input, e.g. 10 % = +/- 5 % 

P2.2.3.9 AI2 sleep limit 0,00 100,00 % 0,00  396 

Drive goes to sleep mode 

if input is below this limit 

for set time. 

P2.2.3.10 AI2 sleep delay 0,00   320,00 s 0,00  397  

P2.2.3.11 AI2 joystick offset -100,00 100,00 % 0,00 
 

166 
Press ‘Enter’ for 1s to set 

offset, ‘Reset’ to set 0,00  

Table 6-8. Analogue input 2 parameters, G2.2.3 

6.6.4.4 Analogue input 3 (Control keypad: Menu M2  G2.2.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.4.1 
AI3 signal 

selection 
0.1 E.10  0.1 

 
141 

TTF programming. See 

chapter 6.4  

P2.2.4.2 AI3 filter time 0,00 10,00 s 0,00  142 00=No filtering 

P2.2.4.3 AI3 signal range 0 3  0 

 

143 

0=0-20 mA (0-10 V *) 

1=4-20 mA (2-10 V *) 

2= -10V…+10V* 

3= Custom range* 

P2.2.4.4 
AI3 custom 

minimum setting 
-160,00 160,00 % 0,00 

 
144 

% of input signal range. 

e.g. 2 mA = 10 %   

P2.2.4.5 
AI3 custom 

maximum setting 
-160,00 160,00 % 100,00 

 
145 e.g. 18 mA = 90 %  

P2.2.4.6 AI3 signal inversion 0 1  0 
 

151 
0=Not inverted 

1=Inverted 

Table 6-9. Analogue input 3 parameters, G2.2.4 

*Remember to place jumpers of block X2 accordingly. 

See the product's User's Manual. 
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6.6.4.5 Analogue input 4 (Control keypad: Menu M2  G2.2.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.5.1 
AI4 signal 

selection 
0   0.1 

 
152 

TTF programming. See 

chapter 6.4  

P2.2.5.2 AI4 filter time 0,00 10,00 s 0,00  153 00=No filtering 

P2.2.5.3 AI4 signal range 0 3  1 

 

154 

0=0-20 mA (0-10 V *) 

1=4-20 mA (2-10 V *) 

2= -10V…+10V* 

3= Custom range* 

P2.2.5.4 
AI4 custom 

minimum setting 
-160,00 160,00 % 20,00 

 
155 

% of input signal range. 

e.g. 2 mA = 10 %   

P2.2.5.5 
AI4 custom 

maximum setting 
-160,00 160,00 % 100,00 

 
156 e.g. 18 mA = 90 %  

P2.2.5.6 AI4 signal inversion 0 1  0 
 

162 
0=Not inverted 

1=Inverted 

Table 6-10. Analogue input 4 parameters, G2.2.5 

6.6.4.6 Free analogue input, signal selection (Keypad: Menu M2  G2.2.6) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.6.1 
Scaling of current 

limit  
0 5  0 

 

399 

0=Not used 

1=AI1 

2=AI2 

3=AI3 

4=AI4 

5=FB Limit Scaling 

    See group G2.9  

P2.2.6.2 
Scaling of DC-braking 

current  
0 5  0 

 
400 

As parameter P2.2.6.1 

Scaling from 0 to ID507 

P2.2.6.3 
Scaling of acc./dec. 

times 
0 5  0 

 

401 

As parameter P2.2.6.1 

Scales active ramp from 

100 % to 10 %. 

P2.2.6.4 
Scaling of torque 

supervision limit 
0 5  0 

 
402 

As parameter P2.2.6.1 

Scaling from 0 to ID348 

P2.2.6.5 Scaling of torque limit 0 5  0 

 

485 

As parameter P2.2.6.1 

Scaling from 0 to (ID609 

(NXS) or ID1287 (NXP)) 

NXP drives only 

P2.2.6.6 
Scaling of generator 

torque limit 
0 5  0 

 
1087 

As parameter P2.2.6.1 

Scaling from 0 to ID1288 

P2.2.6.7 
Scaling of motoring 

power limit 
0 5  0 

 
179 

As parameter P2.2.6.1 

Scaling from 0 to ID1289 

P2.2.6.8 
Scaling of generator 

power limit 
0 5  0 

 
1088 

As parameter P2.2.6.1 

Scaling from 0 to ID1290 

Table 6-11. Free analogue input signal selection, G2.2.6 
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6.6.4.7 Digital inputs (Control keypad: Menu M2  G2.2.4) 

Use TTF programming method for all these parameters. See chapter 6.4. 

 

Code Parameter Min Default Cust ID Note 

P2.2.7.1 Start signal 1 0.1 A.1  403 See P2.2.1.1. 

P2.2.7.2 Start signal 2 0.1 A.2  404 See P2.2.1.1. 

P2.2.7.3 Run enable 0.1 0.2  407 Motor start enabled (cc) 

P2.2.7.4 Reverse 0.1 0.1  412 
Direction forward (oc) 

Direction reverse (cc) 

P2.2.7.5 Preset speed 1 0.1 0.1  419 

P2.2.7.6 Preset speed 2 0.1 0.1  420 

P2.2.7.7 Preset speed 3 0.1 0.1  421 

See preset speeds in Basic 

Parameters (G2.1) 

P2.2.7.8 
Motor potentiometer 

reference DOWN 
0.1 0.1  417 

Mot.pot. reference decreases 

(cc) 

P2.2.7.9 
Motor potentiometer 

reference UP 
0.1 0.1  418 

Mot.pot. reference increases 

(cc) 

P2.2.7.10 Fault reset 0.1 A.3  414 All faults reset (cc) 

P2.2.7.11 External fault (close) 0.1 A.5  405 Ext. fault (F51) displayed (cc) 

P2.2.7.12 External fault (open) 0.1 0.2  406 Ext. fault (F51) displayed (oc) 

P2.2.7.13 Acc/Dec time selection 0.1 A.6  408 
Acc/Dec time 1 (oc) 

Acc/Dec time 2 (cc) 

P2.2.7.14 Acc/Dec prohibit 0.1 0.1  415 Acc/Dec prohibited (cc) 

P2.2.7.15 DC braking 0.1 0.1  416 DC braking active (cc) 

P2.2.7.16 Jogging speed 0.1 A.4  413 
Jogging speed selected for 

frequency reference (cc) 

P2.2.7.17 AI1/AI2 selection 0.1 0.1  422 
cc = AI2 is used as reference, 

when ID117 = 14 

P2.2.7.18 Control from I/O terminal 0.1 0.1  409 
Force control place to I/O 

terminal (cc) 

P2.2.7.19 Control from keypad 0.1 0.1  410 
Force control place to 

keypad (cc) 

P2.2.7.20 Control from fieldbus 0.1 0.1  411 
Force control place to 

fieldbus (cc) 

P2.2.7.21 
Parameter set 1/set 2 

selection 
0.1 0.1  496 

Closed cont.=Set 2 is used 

Open cont.=Set 1 is used 

P2.2.7.22 Motor control mode 1/2 0.1 0.1  164 

Closed cont.=Mode 2 is used 

Open cont.=Mode 1 is used 

See par 2.6.1, 2.6.12 

NXP drives only 

P2.2.7.23 Cooling monitor 0.1 0.2  750 Used with liquid-cooled unit 

P2.2.7.24 
External brake 

acknowledge 
0.1 0.2  1210 

Monitoring signal from 

mechanical brake 

P2.2.7.26 Enable inching 0.1 0.1  532 Enables Inching function 

P2.2.7.27 Inching reference 1 0.1 0.1  530 

Inching reference 1. (Default 

Forward 2 Hz. See P2.4.16) 

This will start the drive 

P2.2.7.28 Inching reference 2 0.1 0.1  531 

Inching reference 2. (Default 

Forward 2 Hz. See P2.4.17) 

This will start the drive 

P2.2.7.29 Reset encoder counter 0.1 0.1  1090 
Reset Shaft Rounds and 

Angle (see Table 6-3) 

P2.2.7.30 Emergency stop 0.1 0.2  1213 Low signal activates EM 

P2.2.7.31 Master Follower mode 2 0.1 0.1  1092 
See chapter 6.5 and 

parameters P2.11.1-P2.11.7 

P2.2.7.32 
Input switch 

acknowledgement 
0.1 0.2  1209 

Low signal generates fault 

(F64) 

Table 6-12. Digital input signals, G2.2.4 

cc = closing contact

oc = opening contact 
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6.6.5 Output signals  

6.6.5.1 Delayed digital output 1 (Keypad: Menu M2  G2.3.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.1.1 
Digital output 1 

signal selection 
0.1 E.10  0.1  486 

TTF programming. See 

chapter 6.4.  

Possible to invert with 

ID1084 (NXP only) 

P2.3.1.2 
Digital output 1 

function 
0 26  1  312 

0=Not used 

1=Ready 

2=Run  

3=Fault  

4=Fault inverted  

5=FC overheat warning  

6=Ext. fault or warning  

7=Ref. fault or warning  

8=Warning  

9=Reverse  

10=Jogging spd selected  

11=At speed  

12=Mot. regulator active  

13=Freq. limit 1 superv.  

14=Freq. limit 2 superv.  

15=Torque limit superv.  

16=Ref. limit supervision  

17=External brake control

18=I/O control place act.  

19=FC temp. limit superv.

20=Reference inverted  

21=Ext. brake control 

inverted  

22=Therm. fault or warn.  

23=AI supervision  

24=Fieldbus DIN 1  

25=Fieldbus DIN 2  

26=Fieldbus DIN 3  

P2.3.1.3 
Digital output 1 on 

delay 
0,00 320,00 s 0,00  487 0,00 = On delay not in use 

P2.3.1.4 
Digital output 1 off 

delay 
0,00 320,00 s 0.00  488 0,00 = Off delay not in use 

Table 6-13. Delayed digital output 1 parameters, G2.3.1 

6.6.5.2 Delayed digital output 2 (Keypad: Menu M2  G2.3.2) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.2.1 
Digital output 2 

signal selection 
0.1 E.10  0.1  489 

TTF programming. See 

chapter 6.4. 

Possible to invert with 

ID1084 (NXP only) 

P2.3.2.2 
Digital output 2 

function 
0 26  0  490 See P2.3.1.2 

P2.3.2.3 
Digital output 2 on 

delay 
0,00 320,00 s 0,00  491 0,00 = On delay not in use 

P2.3.2.4 
Digital output 2 off 

delay 
0,00 320,00 s 0,00  492 0,00 = Off delay not in use 

Table 6-14. Delayed digital output 2 parameters, G2.3.2 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2415 of 3168



80 • vacon Multi-purpose Control Application 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 6 

 

6.6.5.3 Digital output signals (Control keypad: Menu M2  G2.3.3) 

Use TTF programming method for all these parameters. See chapter 6.4. 

 

Code Parameter Min Default Cust ID Note 

P2.3.3.1 Ready 0.1 A.1  432 Ready to Run 

P2.3.3.2 Run 0.1 B.1  433 Running 

P2.3.3.3 Fault 0.1 B.2  434 Drive in fault state 

P2.3.3.4 Inverted fault 0.1 0.1  435 Drive not in fault state 

P2.3.3.5 Warning 0.1 0.1  436 Warning active 

P2.3.3.6 External fault 0.1 0.1  437 External fault active 

P2.3.3.7 
Reference 

fault/warning 
0.1 0.1  438 

4 mA fault or warning 

active 

P2.3.3.8 
Overtemperature 

warning 
0.1 0.1  439 

Drive overtemperature 

active 

P2.3.3.9 Reverse 0.1 0.1  440 Output frequency < 0 Hz 

P2.3.3.10 Unrequested direction 0.1 0.1  441 
Actual direction <> 

requested direction 

P2.3.3.11 At speed 0.1 0.1  442 
Reference = Output 

frequency 

P2.3.3.12 Jogging speed 0.1 0.1  443 
Jogging or preset speed 

command active 

P2.3.3.13 I/O control place 0.1 0.1  444 IO control active 

P2.3.3.14 External brake control 0.1 0.1  445 

P2.3.3.15 
External brake control, 

inverted 
0.1 0.1  446 

See explanations on page 

163. 

P2.3.3.16 
Output frequency limit 

1 supervision 
0.1 0.1  447 See ID315. 

P2.3.3.17 
Output frequency limit 

2 supervision 
0.1 0.1  448 See ID346. 

P2.3.3.18 
Reference limit 

supervision 
0.1 0.1  449 See ID350. 

P2.3.3.19 
Temperature limit 

supervision 
0.1 0.1  450 

Drive temperature 

supervision. See ID354. 

P2.3.3.20 
Torque limit 

supervision 
0.1 0.1  451 See ID348. 

P2.3.3.21 
Themistor fault or 

warning 
0.1 0.1  452  

P2.3.3.22 
Analogue input 

supervision limit 
0.1 0.1  463 See ID356 

P2.3.3.23 
Motor regulator 

activation 
0.1 0.1  454  

P2.3.3.24 Fieldbus DIN 1 0.1 0.1  455 See fieldbus manual 

P2.3.3.25 Fieldbus DIN 2 0.1 0.1  456 See fieldbus manual 

P2.3.3.26 Fieldbus DIN 3 0.1 0.1  457 See fieldbus manual 

P2.3.3.27 Fieldbus DIN 4 0.1 0.1  169 See fieldbus manual 

P2.3.3.28 Fieldbus DIN 5 0.1 0.1  170 See fieldbus manual 

NXP drives only 

P2.3.3.29 DC ready pulse 0.1 0.1  1218 For external DC charger 

P2.3.3.29 Safe Disable Active 0.1 0.1  756  

Table 6-15. Digital output signals, G2.3.3 

 

!
WARNING 

Be ABSOLUTELY sure not to connect two functions to one and 

same output in order to avoid function overruns and to ensure 

flawless operation. 
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6.6.5.4 Limit settings (Control keypad: Menu M2  G2.3.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.4.1 
Output frequency 

limit 1 supervision  
0 3  0  315 

0=Not used 

1=Low limit supervision 

2=High limit supervision 

3=Brake-on control 

P2.3.4.2 

Output frequency 

limit 1; 

Supervised value 

0,00 320,00 Hz 0,00  316  

P2.3.4.3 
Output frequency 

limit 2 supervision 
0 4  0  346 

0=Not used 

1=Low limit supervision 

2=High limit supervision 

3=Brake-off control 

4=Brake on/off-control 

P2.3.4.4 

Output frequency 

limit 2; 

Supervised value 

0,00 320,00 Hz 0,00  347   

P2.3.4.5 
Torque limit 

supervision 
0 3  0  348 

0=Not used 

1=Low limit supervision 

2=High limit supervision 

3=Brake-off control 

P2.3.4.6 
Torque limit 

supervision value 
-300,0 300,0 % 100,0  349 

For brake control 

absolute values are used  

P2.3.4.7 
Reference limit 

supervision 
0 2  0  350 

0=Not used 

1=Low limit 

2=High limit 

P2.3.4.8 
Reference limit 

supervision value 
0,0 100,0 % 0,0  351 

0,0=Min frequency 

100,0=Max frequency 

P2.3.4.9 
External  

brake-off delay 
0,0 100,0 s 0,5  352 From brake-off limits  

P2.3.4.10 
External  

brake-on delay 
0,0 100,0 s 1,5  353 

From Run request. Use 

time longer than P2.1.4  

P2.3.4.11 
FC temperature 

supervision 
0 2  0  354 

0=Not used 

1=Low limit 

2=High limit 

P2.3.4.12 
FC temperature 

supervised value 
–10 100 °C 40  355   

P2.3.4.13 
Analogue 

supervision signal 
0 4  0  356 

0=Not used 

1=AI1  

2=AI2  

3=AI3  

4=AI4  

P2.3.4.14 
Analogue super-

vision low limit 
0,00 100,00 % 10,00  357 DO Off limit. See P2.3.3.22

P2.3.4.15 
Analogue super-

vision high limit 
0,00 100,00 % 90,00  358 DO Off limit. See P2.3.3.22

NXP drives only 

P2.3.4.16 
Brake On/Off 

Current Limit 
0 2 x IH A 0  1085 

Brake is closed and kept 

closed  if current is below 

this value. 

Table 6-16. Limit settings, G2.3.4 
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6.6.5.5 Analogue output 1 (Control keypad: Menu M2  G2.3.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.5.1 
Analogue output 1 

signal selection 
0.1 E.10  A.1  464 

TTF programming. See 

chapter 6.4. 

P2.3.5.2 
Analogue output 1 

function 
0 15  1  307 

0=Not used (20 mA / 10 V) 

1=Output freq. (0—fmax) 

2=Freq. reference (0—fmax)

3=Motor speed (0—Motor 

nominal speed) 

4=Motor current (0—InMotor)

5=Motor torque (0—TnMotor) 

6=Motor power (0—PnMotor) 

7=Motor voltage (0-UnMotor) 

8=DC-link volt (0—1000V) 

9=AI1 

10=AI2 

11=Output freq. (fmin - fmax) 

12=Motor torque  

 (–2…+2xTNmot) 

13=Motor power 

 (–2…+2xTNmot) 

14=PT100 temperature 

15=FB analogue output 

ProcessData4 (NXS) 

P2.3.5.3 
Analogue output 1 

filter time 
0,00 10,00 s 1,00  308 00=No filtering 

P2.3.5.4 
Analogue output 1 

inversion 
0 1  0  309 

0=Not inverted 

1=Inverted 

P2.3.5.5 
Analogue output 1 

minimum 
0 1  0  310 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.5.6 
Analogue output 1 

scale 
10 1000 % 100  311  

P2.3.5.7 
Analogue output 1 

offset 
-100,00 100,00 % 0,00  375  

Table 6-17. Analogue output 1 parameters, G2.3.5 

 

6.6.5.6 Analogue output 2 (Control keypad: Menu M2  G2.3.6) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.6.1 
Analogue output 2 

signal selection 
0.1 E.10  0.1  471 

TTF programming. See 

chapter 6.4. 

P2.3.6.2 
Analogue output 2 

function 
0 15  4  472 See P2.3.5.2 

P2.3.6.3 
Analogue output 2 

filter time 
0,00 10,00 s 1,00  473 00=No filtering 

P2.3.6.4 
Analogue output 2 

inversion 
0 1  0  474 

0=Not inverted 

1=Inverted 

P2.3.6.5 
Analogue output 2 

minimum 
0 1  0  475 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.6.6 
Analogue output 2 

scale 
10 1000 % 100  476   

P2.3.6.7 
Analogue output 2 

offset 
-100,00 100,00 % 0,00  477  

Table 6-18. Analogue output 2 parameters, G2.3.6 
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6.6.5.7 Analogue output 3 (Control keypad: Menu M2  G2.3.7) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.7.1 
Analogue output 3 

signal selection 
0.1 E.10  0.1  478 

TTF programming 

See chapter 6.2 and 6.4 

P2.3.7.2 
Analogue output 3 

function 
0 15  5  479 See P2.3.5.2 

P2.3.7.3 
Analogue output 3 

filter time 
0,00 10,00 s 1,00  480 00=No filtering 

P2.3.7.4 
Analogue output 3 

inversion 
0 1  0  481 

0=Not inverted 

1=Inverted 

P2.3.7.5 
Analogue output 3 

minimum 
0 1  0  482 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.7.6 
Analogue output 3 

scale 
10 1000 % 100  483   

P2.3.7.7 
Analogue output 3 

offset 
-100,00 100,00 % 0,00  484  

Table 6-19. Analogue output 3 parameters, G2.3.7 
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6.6.6 Drive control parameters (Control keypad: Menu M2  G2.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.4.1 Ramp 1 shape 0,0 10,0 s 0,1 
 

500 
0=Linear 

>0=S-curve ramp time 

P2.4.2 Ramp 2 shape 0,0 10,0 s 0,0 
 

501 
0=Linear 

>0=S-curve ramp time 

P2.4.3 Acceleration time 2 0,1 3000,0 s 10,0  502  

P2.4.4 Deceleration time 2 0,1 3000,0 s 10,0  503  

P2.4.5 Brake chopper 0 4  0 

 

504 

0=Disabled 

1=Used when running 

2=External brake chopper 

3=Used when 

stopped/running 

4=Used when running (no 

testing) 

P2.4.6 Start function 0 2  0 

 

505 

0=Ramp 

1=Flying start 

2=Conditional flying start 

P2.4.7 Stop function 0 3  0 

 

506 

0=Coasting 

1=Ramp 

2=Ramp+Run enable coast

3=Coast+Run enable ramp

P2.4.8 DC braking current 0 IL A 0,7 x IH  507  

P2.4.9 
DC braking time  

at stop  
0,00 600,00 s 0,00 

 
508 00=DC brake is off at stop 

P2.4.10 

Frequency to start 

DC braking during 

ramp stop 

0,10 10,00 Hz 1,50 

 

515  

P2.4.11 
DC braking time  

at start 
0,00 600,00 s 0,00 

 
516 00=DC brake is off at start 

P2.4.12 Flux brake 0 1  0 
 

520 
0=Off 

1=On 

P2.4.13 Flux braking current 0 IL A IH  519  

NXP drives only 

P2.4.15 
DC-brake current at 

stop 
0 IL A 0,1 x IH 

 
1080  

P2.4.16 Inching reference 1 -320,00 320,00 Hz 2,00  1239  

P2.4.17 Inching reference 2 -320,00 320,00 Hz -2,00  1240  

P2.4.18 Inching ramp 0,1 3200,0 s 1,0  1257  

P2.4.21 
Emergency stop 

mode 
0 1  0 

 
1276 

0=Coasting 

1=Ramp 

P2.4.22 Control options 0 65536  0 
 

1084 
Change allowed only in 

Stop state 

Table 6-20. Drive control parameters, G2.4 
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6.6.7 Prohibit frequency parameters (Control keypad: Menu M2  G2.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.5.1 
Prohibit frequency 

range 1 low limit 
-1,00 320,00 Hz 0,00 

 
509 00=Not used 

P2.5.2 
Prohibit frequency 

range 1 high limit 
0,00 320,00 Hz 0,00 

 
510 00=Not used 

P2.5.3 
Prohibit frequency 

range 2 low limit 
0,00 320,00 Hz 0,00 

 
511 00=Not used 

P2.5.4 
Prohibit frequency 

range 2 high limit 
0,00 320,00 Hz 0,00 

 
512 00=Not used 

P2.5.5 
Prohibit frequency 

range 3 low limit 
0,00 320,00 Hz 0,00 

 
513 00=Not used 

P2.5.6 
Prohibit frequency 

range 3 high limit 
0,00 320,00 Hz 0,00 

 
514 00=Not used  

P2.5.7 
Prohibit acc./dec. 

ramp 
0,1 10,0 x 1,0 

 
518   

Table 6-21. Prohibit frequencies, (G2.5) 
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6.6.8 Motor control parameters (Control keypad: Menu M2  G2.6) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.1 Motor control mode 0 2/4  0  600 

0=Frequency control 

1=Speed control 

2=Torque control 

Additionally for NXP: 

3=Closed loop speed ctrl 

4=Closed loop torque ctrl 

P2.6.2 U/f optimisation 0 1  0  109 
0=Not used 

1=Automatic torque boost 

P2.6.3 U/f ratio selection 0 3  0  108 

0=Linear 

1=Squared 

2=Programmable 

3=Linear with flux optim. 

P2.6.4 
Field weakening 

point 
8,00 320,00 Hz 50,00  602  

P2.6.5 
Voltage at field 

weakening point 
10,00 200,00 % 100,00  603 n% x Unmot 

P2.6.6 
U/f curve midpoint 

frequency 
0,00 P2.6.4 Hz 50,00  604  

P2.6.7 
U/f curve midpoint 

voltage 
0,00 100,00 % 100,00  605 

n% x Unmot 

Parameter max. value = 

P2.6.5 

P2.6.8 
Output voltage at 

zero frequency 
0,00 40,00 % Varies  606 n% x Unmot 

P2.6.9 Switching frequency 1,0 Varies kHz Varies  601 
See Table 8-14 for exact 

values 

P2.6.10 
Overvoltage 

controller 
0 2  1  607 

0=Not used 

1=Used (no ramping) 

2=Used (ramping) 

P2.6.11 
Undervoltage 

controller 
0 2  1  608 

0=Not used 

1=Used (no ramping) 

2=Used (ramping to zero) 

P2.6.12 
Motor control 

mode 2 
0 4  2  521 See P2.6.1 

P2.6.13 
Speed controller  

P gain (open loop) 
0 32767  3000  637  

P2.6.14 
Speed controller  

I gain (open loop) 
0 32767  300  638  

P2.6.15 Load drooping 0,00 100,00 % 0,00  620   

P2.6.16 Identification 0 1/3  0  631 

0=No action 

1=Identification w/o run 

Additionally for NXP: 

2=Identification with run  

3=Encoder ID Run (PMSM)  

NXP drives only 

P2.6.17 Restart delay 0,000 65,535 s Varies  1424 OL delay for coasting stop  

P2.6.18 Load drooping time 0 32000 ms 0  656 For dynamic changes  

P2.6.19 
Negative frequency 

limit 
-320,00 320,00 Hz -320,00  1286 

Alternative limit for 

negative direction  

P2.6.20 
Positive frequency 

limit 
-320,00 320,00 Hz 320,00  1285 

Alternative limit for 

positive direction  

P2.6.21 
Generator torque 

limit 
0,0 300,0 % 300,0  1288   

P2.6.22 
Motoring torque 

limit 
0,0 300,0 % 300,0  1287   

Table 6-22. Motor control parameters 
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6.6.8.1 Closed Loop parameters (Control keypad: Menu M2  G2.6.23) 

NOTE: Depending on the application version, the parameter code may appear as 2.6.117.xx instead of 2.6.223.xx 

 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.23.1 
Magnetizing 

current 
0,00 2 x IH A 0,00 

 
612 

If zero internally 

calculated  

P2.6.23.2 
Speed control P 

gain 
1 1000  30 

 
613   

P2.6.23.3 
Speed control I 

time 
-32000 3200,0 ms 100,0 

 
614 

Negative value uses 1 ms 

accuracy instead of 0,1 ms

P2.6.23.5 
Acceleration 

compensation 
0,00 300,00 s 0,00 

 
626   

P2.6.23.6 Slip adjust 0 500 % 75  619   

P2.6.23.7 
Magnetizing 

current at start 
0 IL A 0,00 

 
627   

P2.6.23.8 
Magnetizing time 

at start 
0 32000 ms 0 

 
628   

P2.6.23.9 
0-speed time at 

start 
0 32000 ms 100 

 
615   

P2.6.23.10 
0-speed time at 

stop 
0 32000 ms 100 

 
616   

P2.6.23.11 Start-up torque 0 3  0 

 

621 

0=Not used 

1=Torque memory 

2=Torque reference 

3=Start-up torque fwd/rev 

P2.6.23.12 
Start-up torque 

FWD 
–300,0 300,0 % 0,0 

 
633   

P2.6.23.13 
Start-up torque 

REV 
–300,0 300,0 % 0,0 

 
634   

P2.6.23.15 Encoder filter time 0,0 100,0 ms 0,0  618   

P2.6.23.17 
Current control  

P gain 
0,00 100,00 % 40,00 

 
617   

P2.6.23.19 
Generator power 

limit 
0,0 300,0 % 300,0 

 
1290   

P2.6.23.20 
Motoring power 

limit 
0,0 300,0 % 300,0 

 
1289   

P2.6.23.21 
Negative torque 

limit 
0,0 300,0 % 300,0 

 
645   

P2.6.23.22 
Positive torque 

limit 
0,0 300,0 % 300,0 

 
646   

P2.6.23.23 Flux off delay -1 32000 s 0  1402 --1=Always 

P2.6.23.24 Stop state flux 0,0 150,0 % 100,0  1401   

P2.6.23.25 SPC f1 point 0,00 320,00 Hz 0,00  1301   

P2.6.23.26 SPC f0 point 0,00 320,00 Hz 0,00  1300   

P2.6.23.27 SPC Kp f0 0 1000 % 100  1299   

P2.6.23.28 SPC Kp FWP 0 1000 % 100  1298   

P2.6.23.29 
SPC torque 

minimum 
0 400,0 % 0,0 

 
1296   

P2.6.23.30 
SPC torque 

minimum Kp 
0 1000 % 100 

 
1295   

P2.6.23.31 SPC Kp TC torque 0 1000 ms 0  1297   

P2.6.23.32 Flux reference 0,0 500,0 % 100,0  1250   

P2.6.23.33 
Speed error filter 

TC 
0 1000 ms 0 

 
1311   

P2.6.23.34 Modulation limit 0 150 % 100 
 

655 
If sinus filter is used set 

this value to 96%  

Table 6-23. Closed Loop motor control parameters (G2.6.23) 
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6.6.8.2 NXP drives: PMS Motor control parameters (Control keypad: Menu M2  G2.6.24) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.24.1 Motor type 0 1  0 
 

650 
0=Induction Motor 

1=PMS Motor 

P2.6.24.2 Flux Current Kp 0 32000  5000  651  

P2.6.24.3 Flux Current Ti 0 1000  25  652   

P2.6.24.4 PMSM ShaftPosi 0 65565  0  649   

P2.6.24.5 EnableRsIdentifi 0 1  1 
 

654 
0=No 

1=Yes  

P2.6.24.6 
Torque stabilator 

gain 
0 1000  100 

 
1412   

P2.6.24.7 
Torque stabilator 

damping 
0 1000  900 

 
1413 For PMSM, use value 980  

P2.6.24.8 
Torque stabilator 

gain FWP 
0 1000  50 

 
1414   

Table 6-24. PMS Motor control parameters, NXP drives 

6.6.8.3 NXP drives: Identification parameters (Control keypad: Menu M2  G2.6.25) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.25.1 Flux 10 % 0 2500 % 10  1355   

P2.6.25.2 Flux 20 % 0 2500 % 20  1356   

P2.6.25.3 Flux 30 % 0 2500 % 30  1357   

P2.6.25.4 Flux 40 % 0 2500 % 40  1358   

P2.6.25.5 Flux 50 % 0 2500 % 50  1359   

P2.6.25.6 Flux 60 % 0 2500 % 60  1360   

P2.6.25.7 Flux 70 % 0 2500 % 70  1361   

P2.6.25.8 Flux 80 % 0 2500 % 80  1362   

P2.6.25.9 Flux 90 % 0 2500 % 90  1363   

P2.6.25.10 Flux 100 % 0 2500 % 100  1364   

P2.6.25.11 Flux 110 % 0 2500 % 110  1365   

P2.6.25.12 Flux 120 % 0 2500 % 120  1366   

P2.6.25.13 Flux 130 % 0 2500 % 130  1367   

P2.6.25.14 Flux 140 % 0 2500 % 140  1368   

P2.6.25.15 Flux 150 % 0 2500 % 150  1369   

P2.6.25.16 Rs voltage drop 0 30000  Varies 
 

662 
Used for torque 

calculation in Open Loop  

P2.6.25.17 
Ir add zero point 

voltage 
0 30000  Varies 

 
664   

P2.6.25.18 
Ir add generator 

scale 
0 30000  Varies 

 
665   

P2.6.25.19 
Ir add motoring 

scale 
0 30000  Varies 

 
667   

P2.6.25.20 Iu Offset -32000 32000  0  668   

P2.6.25.21 Iv Offset -32000 32000  0  669   

P2.6.25.22 Iw Offset -32000 32000  0  670   

P2.6.25.23 Speed step -50,0 50,0 0,0 0,0  1252 NCDrive speed tuning 

P2.6.25.24 Torque step -100,0 100,0 0,0 0,0  1253 NCDrive torque tuning 

Table 6-25. Identification  parameters, NXP drives 
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6.6.9 Protections (Control keypad: Menu M2  G2.7) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.7.1 
Response to 4mA 

reference fault 
0 5  0 

 

700 

0=No response 

1=Warning 

2=Warning+Previous freq. 

3=Wrng+PresetFreq 2.7.2 

4=Fault,stop acc. to 2.4.7 

5=Fault,stop by coasting 

P2.7.2 
4mA reference fault 

frequency 
0,00 P2.1.2 Hz 0,00 

 
728  

P2.7.3 
Response to external

fault 
0 3  2 

 
701 

P2.7.4 
Input phase 

supervision 
0 3  0 

 
730 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.5 
Response to 

undervoltage fault
0 1  0 

 
727 

0=Fault stored in history 

1=Fault not stored 

P2.7.6 
Output phase 

supervision 
0 3  2 

 
702 

P2.7.7 
Earth fault 

protection 
0 3  2 

 
703 

P2.7.8 
Thermal protection 

of the motor 
0 3  2 

 
704 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.9 
Motor ambient 

temperature factor 
–100,0 100,0 % 0,0 

 
705  

P2.7.10 
Motor cooling factor 

at zero speed 
0,0 150,0 % 40,0 

 
706  

P2.7.11 
Motor thermal time 

constant 
1 200 min Varies 

 
707  

P2.7.12 Motor duty cycle 0 150 % 100  708  

P2.7.13 Stall protection 0 3  0 

 

709 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.14 Stall current 0,00 2 x IH A IH  710  

P2.7.15 Stall time limit 1,00 120,00 s 15,00  711  

P2.7.16 Stall frequency limit 1,00 P2.1.2 Hz 25,00  712  

P2.7.17 
Underload 

protection 
0 3  0 

 

713 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.18 
Field weakening 

area load 
10,0 150,0 % 50,0 

 
714  

P2.7.19 Zero frequency load 5,0 150,0 % 10,0  715  

P2.7.20 
Underload protec-

tion time limit 
2,00 600,00 s 20,00 

 
716  

P2.7.21 
Response to 

thermistor fault 
0 3  2 

 

732 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.22 
Response to 

fieldbus fault 
0 3  2 

 
733 See P2.7.21 

P2.7.23 Resp. to slot fault 0 3  2  734 See P2.7.21 

P2.7.24 No. of PT100 inputs 0 3  0  739  

P2.7.25 
Response to PT100 

fault 
0 3  0 

 

740 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.26 PT100 warning limit –30,0 200,0 Cº 120,0  741   

P2.7.27 PT100 fault limit –30,0 200,0 Cº 130,0  742   

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2425 of 3168



90 • vacon Multi-purpose Control Application 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 6 

NXP drives only 

P2.7.28 Brake fault action 1 3  1 

 

1316 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.29 Brake fault delay 0,00 320,00 s 0,20  1317  

P2.7.30 System bus fault 3 3  3 

 

1082 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.31 
System bus fault 

delay 
0,00 320,00 s 3,00 

 
1352  

P2.7.32 Cooling fault delay 0,00 7,00 s 2,00  751  

P2.7.33 Speed error mode 0 2  0 

 

752 

0=No response 

1=Warning 

2=Fault,stop by coasting 

P2.7.34 
Speed error 

maximum difference 
0 100 % 5 

 
753   

P2.7.35 
Speed error fault 

delay 
0,00 10,00 S 0,50 

 
754   

P2.7.36 Safe disable mode 1 2  1 

 

755 

1=Warning,stop by 

coasting 

2=Fault,stop by coasting  

Table 6-26. Protections, G2.7 

6.6.10 Autorestart parameters (Control keypad: Menu M2  G2.8) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.8.1 Wait time 0,10 10,00 s 0,50  717  

P2.8.2 Trial time 0,00 60,00 s 30,00  718  

P2.8.3 Start function 0 2  0 

 

719 

0=Ramp 

1=Flying start 

2=According to P2.4.6 

P2.8.4 
Number of tries after 

undervoltage trip 
0 10  0 

 
720  

P2.8.5 
Number of tries after 

overvoltage trip 
0 10  0 

 
721  

P2.8.6 
Number of tries after 

overcurrent trip 
0 3  0 

 
722  

P2.8.7 
Number of tries after 

4mA reference trip 
0 10  0 

 
723  

P2.8.8 

Number of tries after 

motor temperature 

fault trip 

0 10  0 

 

726  

P2.8.9 
Number of tries after 

external fault trip 
0 10  0 

 
725  

P2.8.10 
Number of tries after 

underload fault trip 
0 10  0 

 
738  

Table 6-27. Autorestart parameters, G2.8 
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6.6.11 Fieldbus parameters (Control Keypad: Menu M2 G2.9) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.9.1 Fieldbus min scale 0,00 320,00 Hz 0,00  850  

P2.9.2 Fieldbus max scale 0,00 320,00 Hz 0,00  851  

P2.9.3 
Fieldbus process data 

out 1 selection 
0 10000  1 

 

852 

Choose monitoring data 

with parameter ID 

Def: Output Frequency 

P2.9.4 
Fieldbus process data 

out 2 selection 
0 10000  2 

 

853 

Choose monitoring data 

with parameter ID 

Def:Motor Speed 

P2.9.5 
Fieldbus process data 

out 3 selection 
0 10000  45 

 

854 

Choose monitoring data 

with parameter ID 

Def:Motor Current to FB 

P2.9.6 
Fieldbus process data 

out 4 selection 
0 10000  4 

 

855 

Choose monitoring data 

with parameter ID 

Def: Motor Torque 

P2.9.7 
Fieldbus process data 

out 5 selection 
0 10000  5 

 

856 

Choose monitoring data 

with parameter ID 

Def: Motor Power 

P2.9.8 
Fieldbus process data 

out 6 selection 
0 10000  6 

 

857 

Choose monitoring data 

with parameter ID 

Def: Motor Voltage 

P2.9.9 
Fieldbus process data 

out 7 selection 
0 10000  7 

 

858 

Choose monitoring data 

with parameter ID 

Def: DC-Link Voltage 

P2.9.10 
Fieldbus process data 

out 8 selection 
0 10000  37 

 

859 

Choose monitoring data 

with parameter ID 

Def: Last Active Fault 

NXP drives only (In NXS, default values are not editable) 

P2.9.11 
Fieldbus process data 

in 1 selection 
0 10000  1140 

 

876 

Choose controlled data 

with parameter ID 

Def: FB Torque Reference 

P2.9.12 
Fieldbus process data 

in 2 selection 
0 10000  46 

 

877 

Choose controlled data 

with parameter ID 

Def: FB Limit Scaling 

P2.9.13 
Fieldbus process data 

in 3 selection 
0 10000  47 

 

878 

Choose controlled data 

with parameter ID 

Def: FB Adjust Reference 

P2.9.14 
Fieldbus process data 

in 4 selection 
0 10000  48 

 

879 

Choose controlled data 

with parameter ID 

Def: FB Analogue Output. 

P2.9.15 
Fieldbus process data 

in 5 selection 
0 10000  0 

 
880 

Choose controlled data 

with parameter ID 

P2.9.16 
Fieldbus process data 

in 6 selection 
0 10000  0 

 
881 

Choose controlled data 

with parameter ID 

P2.9.17 
Fieldbus process data 

in 7 selection 
0 10000  0 

 
882 

Choose controlled data 

with parameter ID 

P2.9.18 
Fieldbus process data 

in 8 selection 
0 10000  0 

 
883 

Choose controlled data 

with parameter ID 

Table 6-28. Fieldbus parameters 
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6.6.12 Torque control parameters (Control Keypad: Menu M2 G2.10) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.10.1 Torque limit 0,0 300,0 % 300,0 
 

609 
Combination of ID1288 & 

ID1287, lower is used. 

P2.10.2 
Torque limit control 

P-gain 
0,0 32000  3000 

 
610 

P2.10.3 
Torque limit control 

I-gain 
0,0 32000  200 

 
611 

Used only in Open Loop 

control mode 

P2.10.4 
Torque reference 

selection 
0 8  0 

 

641 

0=Not used 

1=AI1 

2=AI2 

3=AI3 

4=AI4 

5=AI1 joystick (-10 ...10 V) 

6=AI2 joystick (-10 ...10 V) 

7=Torque reference from 

keypad, R3.5 

8=Fieldbus torque ref. 

P2.10.5 
Torque reference 

max. 
–300,0 300,0 % 100 

 
642   

P2.10.6 
Torque reference 

min. 
–300,0 300,0 % 0,0 

 
643   

P2.10.7 
Torque speed limit 

(OL) 
0 2  1 

 

644  

0=Max. frequency  

1=Selected frequency ref.  

2=Preset speed 7 

P2.10.8 

Minimum frequency 

for open loop  

torque control 

0,00 50,00 Hz 3,00 

 

636   

P2.10.9 
Torque controller  

P gain 
0 32000  150 

 
639   

P2.10.10 
Torque controller  

I gain 
0 32000  10 

 
640   

NXP drives only 

P2.10.11 
Torque speed limit 

(CL) 
0 7  2 

 

1278 

0=CL speed control 

1=Pos/neg freq limits 

2=RampOut (-/+) 

3=NegFreqLimit-RampOut 

4=RampOut-PosFreqLimit 

5=RampOut Window 

6=0-RampOut 

7=RampOut Window On/Off

P2.10.12 
Torque reference 

filtering time 
0 32000 ms 0 

 
1244   

P2.10.13 Window negative 0,00 50,00 Hz 2,00  1305   

P2.10.14 Window positive 0,00 50,00 Hz 2,00  1304   

P2.10.15 Window negative off 0,00 P2.10.13 Hz 0,00  1307   

P2.10.16 Window positive off 0,00 P2.10.14 Hz 0,00  1306   

P2.10.17 
Speed control 

output limit 
0,0 300,0 % 300,0 

 
1382   

Table 6-29. Torque control parameters, G2.10 
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6.6.13 NXP drives: Master Follower parameters (Control keypad: Menu M2  G2.11) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.11.1 
Master Follower 

mode 
0 2  0 

 

1324 

0=Single drive 

1=Master drive 

2=Follower drive 

P2.11.2 
Follower stop 

function 
0 2  2 

 

1089 

0=Coasting 

1=Ramping 

2=As Master  

P2.11.3 
Follower speed 

reference select 
0 18  18 

 

1081 

0=AI1  

1=AI2 

2=AI1+AI2 

3=AI1-AI2 

4=AI2-AI1 

5=AI1xAI2 

6=AI1 Joystick 

7=AI2 Joystick 

8=Keypad 

9=Fieldbus 

10=Motor potentiometer 

11=AI1, AI2 minimum 

12=AI1, AI2 maximum 

13=Max frequency 

14=AI1/AI2 selection 

15=Encoder 1 (C.1) 

16=Encoder 2 (C.3) 

17=Master Reference 

18=Master Ramp Out 

P2.11.4 
Follower torque 

reference select 
0 9  9 

 

1083 

0=Not used 

1=AI1 

2=AI2 

3=AI3 

4=AI4 

5=AI1 joystick 

6=AI2 joystick 

7=Torque reference from 

keypad, R3.5 

8=FB Torque Reference 

9=Master torque 

P2.11.5 Speed share -300,00 300,00 % 100,00 
 

1241 
Active also in Single 

mode 

P2.11.6 Load share 0,0 500,0 % 100,0 
 

1248 
Active also in Single 

mode  

P2.11.7 
Master Follower 

mode 2 
0 2  0 

 

1093 

Activated by P2.2.7.31 

0=Single drive 

1=Master drive 

2=Follower drive 

Table 6-30. Master Follower parameters, G2.5 
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6.6.14 Keypad control (Control keypad: Menu M3) 

The parameters for the selection of control place and direction on the keypad are listed below. See 

the Keypad control menu in the product's user's manual. 

 

Code Parameter Min Max Unit Default Cust ID Note 

P3.1 Control place 0 3  1  125 

0=PC Control  

1=I/O terminal 

2=Keypad 

3=Fieldbus 

R3.2 Keypad reference P2.1.1 P2.1.2 Hz     

P3.3 Direction (on keypad) 0 1  0  123 
0=Forward 

1=Reverse 

P3.4 Stop button 0 1  1  114 

0=Limited function of Stop 

button 

1=Stop button always 

enabled 

R3.5 Torque reference -300,0 300,0 % 0,0     

Table 6-31. Keypad control parameters, M3 

6.6.15 System menu (Control keypad: Menu M6) 

For parameters and functions related to the general use of the frequency converter, such as 

application and language selection, customised parameter sets or information about the hardware 

and software, see the product's user's manual. 

 

6.6.16 Expander boards (Control keypad: Menu M7) 

The MM7 menu shows the expander and option boards attached to the control board and board-

related information. For more information, see the product's user's manual. 
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7. PUMP AND FAN CONTROL APPLICATION 

Software code: ASFIFF07  

 

7.1 Introduction 

Select the Pump and Fan Control Application in menu MM6 on page S6.2. 

The Pump and Fan Control Application can be used to control one variable speed drive and up to 

four auxiliary drives. The PID controller of the frequency converter controls the speed of the variable 

speed drive and gives control signals to start and stop the auxiliary drives to control the total flow. In 

addition to the eight parameter groups provided as standard, a parameter group for multi-pump and 

fan control functions is available. 

The application has two control places on the I/O terminal. Place A is the pump and fan control and 

place B is the direct frequency reference. The control place is selected with input DIN6. 

As already its name tells, the Pump and Fan Control Application is used to control the operation of 

pumps and fans. It can be used, for example, to decrease the delivery pressure in booster stations if 

the measured input pressure falls below a limit specified by the user. 

The application utilizes external contactors for switching between the motors connected to the fre-

quency converter. The autochange feature provides the capability of changing the starting order of 

the auxiliary drives. Autochange between 2 drives (main drive + 1 auxiliary drive) is set as default, 

see chapter 7.4.1. 

 

• All inputs and outputs are freely programmable. 

 

Additional functions: 

• Analogue input signal range selection 

• Two frequency limit supervisions 

• Torque limit supervision 

• Reference limit supervision 

• Second ramps and S-shape ramp programming 

• Programmable Start/Stop and Reverse logic 

• DC-brake at start and stop 

• Three prohibit frequency areas 

• Programmable U/f curve and switching frequency 

• Autorestart 

• Motor thermal and stall protection: fully programmable; off, warning, fault 

• Motor underload protection 

• Input and output phase supervision 

• Sleep function 

 

The parameters of the Pump and Fan Control Application are explained in Chapter 8 of this manual. 

The explanations are arranged according to the individual ID number of the parameter. 
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Jumper block  X3:
CM A and CM B grounding

CMB connected to GND
CMA connected to GND

CMB isolated from GND
CMA isolated from GND

CMB and CMA
internally connected together,
isolated from GND

= Factory default

7.2 Control I/O 

 
OPT-A1 

Terminal Signal Description 

1 +10Vref Reference output Voltage for potentiometer, etc. 

2 AI1+ Analogue input 1 

Voltage range 0—10V DC 

Analogue input 1 PID  reference from I/O 

Default reference from keypad P3.4 

 

3 AI1- I/O Ground Ground for reference and controls 

4 AI2+ 

5 AI2- 

Analogue input 2 

Current range 0—20mA 

Programmable (P2.2.1.9) 

Analogue input 2 PID actual value 1 

 

 

6 +24V Control voltage output Voltage for switches, etc. max 0.1 A 

7 GND I/O ground Ground for reference and controls 

8 DIN1 Place A: Start/Stop 

Programmable (G2.2.6) 

Start signal for control place A 

PID Controller. 

9 DIN2 Interlock 1 

Programmable (G2.2.6) 

Contact closed = Interlock used 

Contact open = Interlock not used 

10 DIN3 Interlock 2 

Programmable (G2.2.6) 

Contact closed = Interlock used 

Contact open = Interlock not used 

11 CMA 

 

Common for DIN 1—DIN 3 Connect to GND or +24V 

12 +24V Control voltage output Voltage for switches (see #6) 

13 GND I/O ground Ground for reference and controls 

14 DIN4 Place B: Start/Stop 

Programmable (G2.2.6) 

Contact closed = Start 

15 DIN5 Jogging speed selection 

Programmable (G2.2.6) 

Contact closed = Jogging speed active 

16 DIN6 Control place A/B selection 

Programmable (G2.2.6) 

Contact open = Control place A is active 

Contact closed = Control place B is active 

17 CMB Common for DIN4—DIN6 Connect to GND or +24V 

18 AO1+ 

19 AO1- 

(GND) 

Analogue output 1 

Output frequency 

Programmable (P2.3.3.2) 

See chapters 7.5.4.3, 7.5.4.4 and 7.5.4.5 

Range 0—20 mA/RL, max. 500Ω 

20 DO1 Digital output 

FAULT 

Programmable (G2.3.1) 

Open collector, I≤50mA, U≤48 VDC 

OPT-A2 
21 RO1 

22 RO1 

23 RO1 

 

Relay output 1 

Aux/Autochange 1 

Programmable (G2.3.1)

See chapter 7.5.4.1 

24 RO2 

25 RO2 

26 RO2 

Relay output 2 

Aux/Autochange 2 

Programmable (G2.3.1)

See chapter 7.5.4.1 

Table 7-1. Pump and fan control application default I/O configuration and 
connection example (with 2-wire transmitter). 

Note: See jumper selections below. More 

information in the product's user's 

manual. 

FAULT 

220
VAC

 Actual 

 value        I 

  (0)4…20 mA 

2-wire 

transmitter 

– 

+ 

Reference potentiometer, 

1…10 kΩ 
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Figure 7-1. 2-pump autochange system, principal control diagram 

 

Figure 7-2. 3-pump autochange system, principal control diagram 

22

23

DIN2

A O Mains A O Mains

25

26

230 VAC

S1

K1 K1.1

K1.1

K2

K2

K1

VACON OPT-B5

K1

K2

K2 K2.1

M1/Vacon M2/Vacon M2/mainsM1/mains

24 VDC

S2

K3
K3

K2.1

K1

K3

DIN3

K3

28

29

A O Mains

S3

K3 K3.1

K3.1

K2

K2

K3

M3/Vacon M3/mains

K1
K1

DIN4

NX12k106.dsf

10
12 9 14

VACON OPT-B5

VACON OPT-A1 VACON OPT-A1 VACON OPT-A1

22

23
12 9

Autom. O Mains

25

26

230 VAC

S1

K1 K1.1

K1.1

K2

K2

K1

VACON OPT-A2

K1

K2

K2 K2.1

M1/Vacon M2/Vacon M2/mainsM1/mains

24 VDC

S2

K2.1

K1

10
RO1 RO2

DIN2 DIN3

Autom. O Mains

NX12k105.dsf

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2433 of 3168



98 • vacon Pump and Fan Control Application 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 7 

7.3 Control signal logic in Pump and Fan Control Application 

Figure 7-3. Control signal logic of the Pump and Fan Control Application 
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Jogging speed (programmable, par. 2.2.6.12)

Place A/B selection (programmable, par. 2.2.6.3)

I/O reverse, par. 2.2.6.11
(programmable)

Start; Place A, progr. par. 2.2.6.1

Start; Place B, progr. par.2.2.6.2

Start/Stop

Start/Stop buttons

Internal
frequency ref.

2.1.19 Jogging speed ref.

Keypad

Fieldbus

Reset button

3.1 Control place

2.2.1.3 Fieldbus Ctrl reference
2.2.1.2 Keypad Crtl reference
2.2.1.1 I/O B reference
2.2.1.4 PID reference 2
2.1.11 PID reference 1

Reset from the fieldbus

Interlock 1 (programmable, par. 2.2.6.18)
Interlock 2 (programmable, par. 2.2.6.19)

Actual value 1
2.2.1.9
0 = Not used
1 = AI1
2 = AI2
3 = AI3
4 = AI4
5 = Fieldbus
Actual value 2
0 = Not used
1 = AI1
2 = AI2
3 = AI3
4 = AI4
5 = Fieldbus

Calculation of
freq.ref. and
control logic of
auxiliary drives

Autochange
logic

Autochange 1

Autochange 2

RO1

RO2
PID fieldbus ref.
(FBProcessDataIN1)

Motor
potentiometer

up
down

PID fieldbus ref. 2
(FBProcessDataIN3)

A reference

(programmable)

(programmable)

(programmable)

Stop button
active, P3.6=1

PID keypad ref. 1
R3.4

PID keypad ref. 2
R3.5

Keypad ref., R3.2

A reference

Enable PID keypad ref. 2
(par. 2.2.6.23)
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7.4 Short description of function and essential parameters 

7.4.1 Automatic changing between drives (Autochange, P2.9.24) 

The Autochange function allows the starting and stopping order of drives controlled by the pump 

and fan automatics to be changed at desired intervals. The drive controlled by frequency converter 

can also be included in the automatic changing and locking sequence (P2.9.25). The Autochange 

function makes it possible to equalize the run times of the motors and to prevent e.g. pump stalls 

due to too long running breaks. 

 

• Apply the Autochange function with parameter 2.9.24, Autochange. 

 

• The autochange takes place when the time set with parameter 2.9.26, Autochange interval, has 

expired and the capacity used is below the level defined with parameter 2.9.28, Autochange 
frequency limit. 
 

• The running drives are stopped and re-started according to the new order. 

 

• External contactors controlled through the relay outputs of the frequency converter connect the 

drives to the frequency converter or to the mains. If the motor controlled by the frequency con-

verter is included in the autochange sequence, it is always controlled through the relay output 

activated first. The other relays activated later control the auxiliary drives (see Figure 7-5 and 

Figure 7-6). 

 
Parameter 2.9.24, Autochange 

0 Autochange not used 

1 Autochange used 

The automatic change of starting and stopping order is activated and applied to either the auxiliary 

drives only or the auxiliary drives aand the drive controlled by the frequency converter. depending on 

the setting of parameter 2.9.25, Automatics selection. By default, the Autochange is activated for 2 

drives. See Figure 7-1 and Figure 7-5. 

 
Parameter 2.9.25, Autochange/Interlockings automatics selection 

0 Automatics (autochange/interlockings) applied to auxiliary drives only 

The drive controlled by the frequency converter remains the same. Therefore, mains contactor is 

needed for one auxiliary drive only. 

 

1 All drives included in the autochange/interlockings sequence 

The drive controlled by the frequency converter is included in the automatics and a contactor is 

needed for each drive to connect it to either the mains or the frequency converter. 

 
Parameter 2.9.26, Autochange interval 

After the expiry of the time defined with this parameter, the autochange function takes 

place if the capacity used lies below the level defined with parameters 2.9.28 

(Autochange frequency limit) and 2.9.27 (Maximum number of auxiliary drives). Should 

the capacity exceed the value of P2.9.28, the autochange will not take place before the 

capacity goes below this limit. 

• The time count is activated only if the Start/Stop request is active at control place A. 

• The time count is reset after the autochange has taken place or on removal of Start 

request at control place A 
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Parameters 2.9.27, Maximum number of auxiliary drives and  
 2.9.28, Autochange frequency limit 

These parameters define the level below which the capacity used must remain so that 

the autochange can take place. 

This level is defined as follows: 

• If the number of running auxiliary drives is smaller than the value of parameter 

2.9.27 the autochange function can take place. 

 

• If the number of running auxiliary drives is equal to the value of parameter 2.9.27 

and the frequency of the controlled drive is below the value of parameter 2.9.28 the 

autochange can take place. 

 

• If the value of parameter 2.9.28 is 0.0 Hz, the autochange can take place only in rest 

position (Stop and Sleep) regardless of the value of parameter 2.9.27. 
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7.4.2 Interlock selection (P2.9.23) 

This parameter is used to activate the interlock inputs. The interlocking signals come from the 

motor switches. The signals (functions) are connected to digital inputs which are programmed as 

interlock inputs using the corresponding parameters. The pump and fan control automatics only 

control the motors with active interlock data. 

 

• The interlock data can be used even when the Autochange function is not activated 

• If the interlock of an auxiliary drive is inactivated and another unused auxiliary drive 

available, the latter will be put to use without stopping the frequency converter. 

• If the interlock of the controlled drive is inactivated, all motors will be stopped and 

re-started with the new set-up. 

• If the interlock is re-activated in Run status, the automatics functions according to 

parameter 2.9.23, Interlock selection: 

0 Not used 

1 Update in stop 

Interlocks are used. The new drive will be placed last in the autochange line without 

stopping the system. However, if the autochange order now becomes, for example, 

[P1  P3  P4  P2], it will be updated in the next Stop (autochange, sleep, stop, 

etc.) 

Example: 

[P1  P3  P4]  [P2 LOCKED] [P1  P3  P4  P2]  [SLEEP]  [P1  P2  P3  P4] 

2 Stop & Update 

Interlockings are used. The automatics will stop all motors immediately and re-start 

with a new set-up 

Example: 

[P1  P2  P4]  [P3 LOCKED]  [STOP]  [P1  P2  P3  P4] 
 
See Chapter 7.4.3, Examples. 
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7.4.3 Examples 

Pump and fan automatics with interlocks and no autochange 

Situation: One controlled drive and three auxiliary drives. 

 Parameter settings: 2.9.1=3, 2.9.25=0 

 Interlock feedback signals used, autochange not used. 

 Parameter settings: 2.9.23=1, 2.9.24=0 

 The interlock feedback signals come from the digital inputs selected with parameters 

2.2.6.18 to 2.2.6.21. 

 The Auxiliary drive 1 control (P2.3.1.27) is enabled through Interlock 1 (P2.2.6.18), the 

Auxiliary drive 2 control (P2.3.1.28) through Interlock 2 (P2.2.6.19) etc. 

 

Phases: 11) The system and the motor controlled by the frequency converter are started. 

 22) The Auxiliary drive 1 starts when the main drive reaches the starting frequency set 

(P2.9.2). 

 33) The main drive decreases speed down to Auxiliary drive 1 Stop frequency (P2.9.3) 

and starts to rise toward the Start frequency of Auxiliary drive 2, if needed. 

 44) The Auxiliary drive 2 starts when the main drive has reached the starting frequency 

set (P2.9.4). 

 55) The Interlock feedback is removed from Aux. drive 2. Because the Aux. drive 3 is 

unused, it will be started to replace the removed Aux. drive 2. 

 66) The main drive increases speed to maximum because no more auxiliary drives are 

available. 

 77) The removed Aux.drive 2 is reconnected and placed last in the auxiliary drive start 

order which now is 1-3-2. The main drive decreases speed to the set Stop frequency. 

The auxiliary drive start order will be updated either immediately or in the next Stop 

(autochange, sleep, stop, etc.) according to P2.9.23. 

 88) If still more power is needed, the main drive speed rises up to the maximum 

frequency placing 100% of the output power in the system's disposal. 

 

When the need of power decreases, the auxiliary drives turn off in the opposite 

order (2-3-1; after the update 3-2-1). 

 
Pump and fan automatics with interlocks and autochange 

The above is also applicable if the autochange function is used. In addition to the changed and 

updated start order, also the change order of main drives depends on parameter 2.9.23. 
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Figure 7-4. Example of the function of the PFC application with three aux. drives. 
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Figure 7-5. Example of 2-pump autochange, main diagram  

 

Figure 7-6. Example of 3-pump autochange, main diagram 
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7.5 Pump and Fan Control Application – Parameter lists 

On the next pages you will find the lists of parameters within the respective parameter groups. Each 

parameter includes a link to the respective parameter description. The parameter descriptions are 

given on pages 121 to 214. 

 

Column explanations: 

Code = Location indication on the keypad; Shows the operator the present param. number 

Parameter = Name of parameter 

Min = Minimum value of parameter 

Max = Maximum value of parameter 

Unit = Unit of parameter value; Given if available 

Default = Value preset by factory 

Cust =  Customer’s own settings 

ID = ID number of the parameter 

            = On parameter code: Parameter value can only be changed after the FC has been 

stopped. 

           = Apply the Terminal to Function method (TTF) to these parameters (see chapter 6.4) 

7.5.1 Monitoring values (Control keypad: menu M1) 

The monitoring values are the actual values of parameters and signals as well as statuses and 

measurements. Monitoring values cannot be edited.  

See the product's user's manual for more information. Note that the monitoring values V1.18 to 

V1.23 are available in the PFC control application only. 

 
Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 Frequency reference Hz 25 Frequency reference to motor control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 Calculated shaft torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC link voltage V 7  

V1.9 Unit temperature °C 8 Heatsink temperature 

V1.10 Motor temperature % 9 Calculated motor temperature 

V1.11 Analogue input 1 V/mA 13 AI1 input value 

V1.12 Analogue input 2 V/mA 14 AI2 input value 

V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.15 Analogue Iout mA 26 AO1 

V1.16 Analogue input 3 V/mA 27 AI3 input value 

V1.17 Analogue input 4 V/mA 28 AI4 input value 

V1.18 PID Reference % 20 In % of the max. frequency 

V1.19 PID Actual value % 21 In % of the max actual value 

V1.20 PID Error value % 22 In % of the max error value 

V1.21 PID Output % 23 In % of the max output value 

V1.22 Running auxiliary drives  30 Number of running auxiliary drives 

V1.23 Special display for actual value  29 See parameters 2.9.29 to 2.9.31 

V1.24 PT-100 temperature Cº 42 
Highest temperature of used PT100 

inputs 

G1.25 Multimonitoring items   Displays 3 selectable monitor. values 

Table 7-2. Monitoring values 
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7.5.2 Basic parameters (Control keypad: Menu M2  G2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.1.1 Min frequency 0,00 P2.1.2 Hz 0,00  101  

P2.1.2 Max frequency P2.1.1 320,00 Hz 50,00  102 

NOTE: If fmax > than the 

motor synchronous speed, 

check suitability for motor 

and drive system 

P2.1.3 Acceleration time 1 0,1 3000,0 s 1,0  103  

P2.1.4 Deceleration time 1 0,1 3000,0 s 1,0  104  

P2.1.5 Current limit 0,1 x IH 2 x IH A IL  107  

P2.1.6 
Nominal voltage of 

the motor 
180 690 V 

NX2: 230V

NX5: 400V

NX6: 690V

 110 

 

P2.1.7 
Nominal frequency 

of the motor 
8,00 320,00 Hz 50,00  111 

Check the rating plate of 

the motor 

P2.1.8 
Nominal speed of 

the motor 
24 20 000 rpm 1440  112 

The default applies for a 4-

pole motor and a nominal 

size frequency converter. 

P2.1.9 
Nominal current of 

the motor 
0,1 x IH 2 x IH A IH 

 
113 

Check the rating plate of 

the motor. 

P2.1.10 Motor cosϕ 0,30 1,00  0,85  120 
Check the rating plate of 

the motor 

P2.1.11 

PID controller 

reference signal 

(Place A) 

0 6  4  332 

0=AI1 

1=AI2 

2=AI3 

3=AI4 

4=PID ref from Keypad 

control page, P3.4 

5=PID ref. from fieldbus 

(FBProcessDataIN1) 

6=Motor potentiometer 

P2.1.12 PID controller gain 0,0 1000,0 % 100,0  118  

P2.1.13 
PID controller I-

time 
0,00 320,00 s 1,00  119 

 

P2.1.14 
PID controller D-

time 
0,00 10,00 s 0,00  132  

P2.1.15 Sleep frequency 0 
P 

2.1.2 
Hz 10,00  1016 

 

P2.1.16 Sleep delay 0 3600 s 30  1017  

P2.1.17 Wake up level 0,00 100,00 % 25,00  1018  

P2.1.18 Wake up function 0 3  0  1019 

0=Wake-up at fall below 

wake up level (P2.1.17) 

1=Wake-up at exceeded 

wake up level (P2.1.17) 

2=Wake-up at fall below 

wake up level (P3.4/3.5)

3=Wake-up at exceeded 

wake up level (P3.4/3.5)

P2.1.19 
Jogging speed 

reference 
0,00 P2.1.2 Hz 10,00  124 

 

Table 7-3. Basic parameters G2.1 
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7.5.3 Input signals 

7.5.3.1 Basic Settings (Control keypad: Menu M2  G2.2.1) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.1.1 
I/O B frequency 

reference selection 
0 7  0  343 

0=AI1 

1=AI2 

2=AI3 

3=AI4 

4=Keypad reference 

5=Fieldbus reference  

 (FB SpeedReference) 

6=Motor potentiometer 

7=PID controller 

P2.2.1.2 
Keypad control 

reference selection 
0 7  4  121 As in P2.2.1.1 

P2.2.1.3 
Fieldbus control 

reference selection 
0 7  5  122 As in P2.2.1.1 

P2.2.1.4 PID Reference 2 0 7  7  371 

0=AI1 

1=AI2 

2=AI3 

3=AI4 

4=PID reference 1 from 

keypad 

5=Fieldbus reference  

 (FBProcessDataIN3) 

6=Motor potentiometer 

7=PID reference 2 from 

keypad 

P2.2.1.5 
PID error value 

inversion 
0 1  0  340 

0=No inversion 

1=Inversion 

P2.2.1.6 
PID reference  

rising time 
0,0 100,0 s 5,0  341 

Time for reference value 

to change from 0% to 

100% 

P2.2.1.7 
PID reference  

falling time 
0,0 100,0 s 5,0  342 

Time for reference value 

to change from 100% to 

0%  

P2.2.1.8 
PID actual value 

selection 
0 7  0  333 

0=Actual value 1 

1=Actual 1 + Actual 2 

2=Actual 1 – Actual 2 

3=Actual 1 * Actual 2 

4=Max(Actual 1, Actual 2) 

5=Min(Actual 1, Actual 2) 

6=Mean(Actual1, Actual2) 

7=Sqrt (Act1) + Sqrt (Act2) 

See P2.2.1.9 and P2.2.1.10 

P2.2.1.9 
Actual value 1 

selection 
0 5  2  334 

0=Not used 

1=AI1 (control board) 

2=AI2 (control board) 

3=AI3 

4=AI4 

5=Fieldbus 

(FBProcessDataIN2) 

P2.2.1.10 Actual value 2 input 0 5  0  335 

0=Not used 

1=AI1 (control board) 

2=AI2 (control board) 

3=AI3 

4=AI4 

5=Fieldbus 

(FBProcessDataIN3) 

P2.2.1.11 
Actual value 1 

minimum scale 
–1600,0 1600,0 % 0,0  336 00=No minimum scaling 
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P2.2.1.12 
Actual value 1 

maximum scale 
–1600,0 1600,0 % 100,0  337 1100=No maximum scaling 

P2.2.1.13 
Actual value 2 

minimum scale 
–1600,0 1600,0 % 0,0 

 
338 00=No minimum scaling 

P2.2.1.14 
Actual value 2 

maximum scale 
–1600,0 1600,0 % 100,0 

 
339 1100=No maximum scaling  

P2.2.1.15 
Motor potentiometer 

ramp time 
0,1 2000,0 Hz/s 10,0 

 
331   

P2.2.1.16 

Motor potentiometer 

frequency reference 

memory reset 

0 2  1 

 

367 

0=No reset 

1=Reset if stopped or 

powered down 

2=Reset if powered down  

P2.2.1.17 

Motor potentiometer 

PID reference 

memory reset 

0 2  0 

 

370 

0=No reset 

1=Reset if stopped or 

powered down 

2=Reset if powered down  

P2.2.1.18 
B reference scale, 

minimum 
0,00 320,00 Hz 0,00 

 
344 

0=Scaling off 

>0=Scaled min. value  

P2.2.1.19 
B reference scale, 

maximum 
0,00 320,00 Hz 0,00 

 
345 

0=Scaling off 

>0=Scaled max. value  

Table 7-4. Input signals, Basic settings 

7.5.3.2 Analogue input 1 (Control keypad: Menu M2  G2.2.2) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.2.1 
AI1 signal 

selection 
0.1 E.10  A.1 

 
377 

TTF programming 

See chapter 6.4  

P2.2.2.2 AI1 filter time 0,00 10,00 s 0,10  324 00=No filtering 

P2.2.2.3 AI1 signal range 0 2  0 

 

320 

0=0—10 V (0—20 mA)* 

1=2—10 V (4—20 mA)* 

2=Customised* 

P2.2.2.4 
AI1 custom 

minimum setting
-160,00 160,00 % 0,00 

 
321   

P2.2.2.5 
AI1 custom 

maximum setting
-160,00 160,00 % 100,00 

 
322   

P2.2.2.6 AI1 signal inversion 0 1  0 
 

323 
0=Not inverted 

1=Inverted 

Table 7-5. Input signals, Analogue input 1 

7.5.3.3 Analogue input 2 (Control keypad: Menu M2  G2.2.3) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.3.1 AI2 signal selection 0.1 E.10  A.2 
 

388 
TTF programming 

See chapter 6.4  

P2.2.3.2 AI2 filter time 0,00 10,00 s 0,10  329 00=No filtering 

P2.2.3.3 AI2 signal range 0 2  1 

 

325 

0=0—20 mA (0—10 V)* 

1=4—20 mA (2—10 V)* 

2=Customised* 

P2.2.3.4 
AI2 custom minimum 

setting 
-160,00 160,00 % 0,00 

 
326   

P2.2.3.5 
AI2 custom maximum 

setting 
-160,00 160,00 % 100,00 

 
327   

P2.2.3.6 AI2 inversion 0 1  0 
 

328 
0=Not inverted 

1=Inverted 

Table 7-6. Input signals, Analogue input 2 

*Remember to place jumpers of block X2 accordingly. 

See the product's User's Manual. 
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7.5.3.4 Analogue input 3 (Control keypad: Menu M2  G2.2.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.4.1 
AI3 signal 

selection 
0.1 E.10  0.1 

 
141 

TTF programming 

See chapter 6.4  

P2.2.4.2 AI3 filter time 0,00 10,00 s 0,10  142 00=No filtering 

P2.2.4.3 AI3 signal range 0 2  1 

 

143 

0=0—20 mA (0—10 V)* 

1=4—20 mA (2—10 V)* 

2=Customised* 

P2.2.4.4 
AI3 custom minimum 

setting 
-160,00 160,00 % 0,00 

 
144   

P2.2.4.5 
AI3 custom 

maximum setting 
-160,00 160,00 % 100,00 

 
145   

P2.2.4.6 AI3 inversion 0 1  0 
 

151 
0=Not inverted 

1=Inverted 

Table 7-7. Input signals, Analogue input 3 

7.5.3.5 Analogue input 4, (Control keypad: Menu M2  G2.2.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.2.5.1 AI4 signal selection 0.1 E.10  0.1 
 

152 
TTF programming 

See chapter 6.4  

P2.2.5.2 AI4 filter time 0,00 10,00 s 0,10  153 00=No filtering 

P2.2.5.3 AI4 signal range 0 2  1 

 

154 

0=0—20 mA (0—10 V)* 

1=4—20 mA (2—10 V)* 

2=Customised* 

P2.2.5.4 
AI4 custom minimum 

setting 
-160,00 160,00 % 0,00 

 
155   

P2.2.5.5 
AI4 custom maximum 

setting 
-160,00 160,00 % 100,00 

 
156   

P2.2.5.6 AI4 inversion 0 1  0 
 

162 
0=Not inverted 

1=Inverted 

Table 7-8. Input signals, Analogue input 4 

*Remember to place jumpers of block X2 accordingly. 

See the product's User's Manual 
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7.5.3.6 Digital inputs (Control keypad: Menu M2  G2.2.4) 

Use TTF programming method for all these parameters. See chapter 6.4. 

 

Code Parameter Min Default Cust ID Note 

P2.2.6.1 Start A signal 0.1 A.1  423  

P2.2.6.2 Start B signal 0.1 A.4  424  

P2.2.6.3 
Control place A/B 

selection 
0.1 A.6  425 

Control place A (oc) 

Control place B (cc) 

P2.2.6.4 External fault (cc) 0.1 0.1  405 Ext. fault F51 displayed (cc) 

P2.2.6.5 External fault (oc) 0.1 0.2  406 Ext. fault F51 displayed (oc) 

P2.2.6.6 Run enable 0.1 0.2  407 Motor start enabled (cc) 

P2.2.6.7 
Acc/Dec time 

selection 
0.1 0.1  408 

Acc/Dec time 1 (oc) 

Acc/Dec time 2 (cc) 

P2.2.6.8 
Control from I/O 

terminal 
0.1 0.1  409 

Force control place to I/O 

terminal (cc) 

P2.2.6.9 Control from keypad 0.1 0.1  410 
Force control place to 

keypad (cc) 

P2.2.6.10 Control from fieldbus 0.1 0.1  411 
Force control place to 

fieldbus (cc) 

P2.2.6.11 Reverse 0.1 0.1  412 
Direction forward (oc) 

Direction reverse (cc) 

P2.2.6.12 Jogging speed 0.1 A.5  413 
Jogging speed selected for 

frequency reference (cc) 

P2.2.6.13 Fault reset 0.1 0.1  414 All faults reset (cc) 

P2.2.6.14 Acc/Dec prohibit 0.1 0.1  415 Acc/Dec prohibited (cc) 

P2.2.6.15 DC braking 0.1 0.1  416 DC braking active (cc) 

P2.2.6.16 
Motor potentiometer 

reference DOWN 
0.1 0.1  417 

Mot.pot. reference 

decreases (cc) 

P2.2.6.17 
Motor potentiometer 

reference UP 
0.1 0.1  418 

Mot.pot. reference increases 

(cc) 

P2.2.6.18 
Autochange 1 

Interlock  
0.1 A.2  426 Activated if cc 

P2.2.6.19 
Autochange 2 

Interlock  
0.1 A.3  427 Activated if cc 

P2.2.6.20 
Autochange 3 

Interlock  
0.1 0.1  428 Activated if cc 

P2.2.6.21 
Autochange 4 

Interlock  
0.1 0.1  429 Activated if cc 

P2.2.6.22 
Autochange 5 

Interlock  
0.1 0.1  430 Activated if cc 

P2.2.6.23 PID reference 2 0.1 0.1  431 
Selected with P2.1.11 (oc) 

Selected with P2.2.1.4 (cc) 

Table 7-9. Input signals, Digital inputs 
cc = closing contact

oc = opening contact 
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7.5.4 Output signals  

7.5.4.1 Digital output signals (Control keypad: Menu M2  G2.3.1) 

Use TTF programming method for all these parameters. See chapter 6.4. 

 

Code Parameter Min Default Cust ID Note 

P2.3.1.1 Ready 0.1 0.1  432 Ready to run 

P2.3.1.2 Run 0.1 0.1  433 Running 

P2.3.1.3 Fault 0.1 A.1  434 Drive in Fault state 

P2.3.1.4 Inverted fault 0.1 0.1  435 Drive not in Fault state 

P2.3.1.5 Warning 0.1 0.1  436 Warning active 

P2.3.1.6 External fault 0.1 0.1  437 External fault active 

P2.3.1.7 
Reference fault/ 

warning 
0.1 0.1  438 4 mA fault active 

P2.3.1.8 
Overtemperature  

warning 
0.1 0.1  439 

Drive overtemperature 

active 

P2.3.1.9 Reverse 0.1 0.1  440 Output frequency < 0 Hz 

P2.3.1.10 Unrequested direction 0.1 0.1  441 Ref <> Output frequency 

P2.3.1.11 At speed 0.1 0.1  442 Ref = Output frequency 

P2.3.1.12 Jogging speed 0.1 0.1  443 
Jogging or preset speed 

command active 

P2.3.1.13 External control place 0.1 0.1  444 IO control active 

P2.3.1.14 External brake control 0.1 0.1  445 
See explanations on page 

163. 

P2.3.1.15 
External brake control, 

inverted 
0.1 0.1  446  

P2.3.1.16 
Output frequency limit 1 

supervision 
0.1 0.1  447 See ID315. 

P2.3.1.17 
Output frequency limit 2 

supervision 
0.1 0.1  448 See ID346. 

P2.3.1.18 Reference limit supervision 0.1 0.1  449 See ID350. 

P2.3.1.19 
Drive temperature limit 

supervision 
0.1 0.1  450 

Drive temperature 

supervision. See ID354 

P2.3.1.20 Torque limit supervision 0.1 0.1  451 See ID348. 

P2.3.1.21 Motor thermal protection 0.1 0.1  452 Thermistor fault or wrng 

P2.3.1.22 
Analogue input supervision 

limit 
0.1 0.1  463 See ID356 

P2.3.1.23 Motor regulator activation 0.1 0.1  454 A limit controller is active

P2.3.1.24 Fieldbus DIN 1 0.1 0.1  455  

P2.3.1.25 Fieldbus DIN 2 0.1 0.1  456  

P2.3.1.26 Fieldbus DIN 3 0.1 0.1  457  

P2.3.1.27 Autochange 1/Aux 1 control 0.1 B.1  458  

P2.3.1.28 Autochange 2/Aux 2 control 0.1 B.2  459  

P2.3.1.29 Autochange 3/Aux 3 control 0.1 0.1  460  

P2.3.1.30 Autochange 4/Aux 4 control 0.1 0.1  461  

P2.3.1.31 Autochange 5 0.1 0.1  462  

Table 7-10. Output signals, Digital outputs 

 

!
WARNING 

Be ABSOLUTELY sure not to connect two functions to one and 

same output in order to avoid function overruns and to ensure 

flawless operation. 
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7.5.4.2 Limit settings (Control keypad: Menu M2  G2.3.2) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.2.1 
Output frequency 

limit 1 supervision  
0 2  0  315 

0=No limit 

1=Low limit supervision 

2=High limit supervision 

P2.3.2.2 
Output freq. limit 1; 

Supervised value 
0,00 320,00 Hz 0,00  316  

P2.3.2.3 
Output frequency 

limit 2 supervision 
0 2  0  346 

0=No limit 

1=Low limit supervision 

2=High limit supervision 

P2.3.2.4 
Output freq. limit 2; 

Supervised value 
0,00 320,00 Hz 0,00  347   

P2.3.2.5 
Torque limit 

supervision 
0 2  0  348 

0=Not used 

1=Low limit supervision 

2=High limit supervision 

P2.3.2.6 
Torque limit 

supervision value 
-300,0 300,0 % 100,0  349   

P2.3.2.7 
Reference limit 

supervision 
0 2  0  350 

0=Not used 

1=Low limit 

2=High limit 

P2.3.2.8 
Reference limit 

supervision value 
0,0 100,0 % 0,0  351   

P2.3.2.9 
External  

brake-off delay 
0,0 100,0 s 0,5  352 From brake off limits  

P2.3.2.10 
External  

brake-on delay 
0,0 100,0 s 1,5  353 

From Run request. Use 

time longer than P2.1.4  

P2.3.2.11 
FC temperature 

supervision 
0 2  0  354 

0=Not used 

1=Low limit 

2=High limit 

P2.3.2.12 
FC temperature 

supervised value 
–10 100 °C 40  355   

P2.3.2.13 
Supervised 

analogue input 
0 3  0  372 

0=AI1 

1=AI2 

P2.3.2.14 
Analogue input limit 

supervision 
0 2  0  373 

0=No limit 

1=Low limit supervision 

2=High limit supervision 

P2.3.2.15 
Analogue input 

supervised value 
0,00 100,00 % 0,00  374   

Table 7-11. Output signals, Limit settings 
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7.5.4.3 Analogue output 1 (Control keypad: Menu M2  G2.3.3) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.3.1 
Analogue output 

signal selection 
0.1 E.10  A.1  464 

TTF programming 

See chapter 6.4 

P2.3.3.2 
Analogue output 

function 
0 14  1  307 

0=Not used (20 mA / 10 V) 

1=Output freq. (0—fmax) 

2=Freq. reference (0—fmax)

3=Motor speed (0—Motor 

nominal speed) 

4=Motor current (0—InMotor)

5=Motor torque (0—TnMotor) 

6=Motor power (0—PnMotor) 

7=Motor voltage (0–UnMotor) 

8=DC-link volt (0—1000V) 

9=PID controller ref. value 

10=PID contr. act.value 1 

11=PID contr. act.value 2 

12=PID contr. error value 

13=PID controller output 

14=PT100 temperature 

P2.3.3.3 
Analogue output 

filter time 
0,00 10,00 s 1,00  308 00=No filtering 

P2.3.3.4 
Analogue output 

inversion 
0 1  0  309 

0=Not inverted 

1=Inverted 

P2.3.3.5 
Analogue output 

minimum 
0 1  0  310 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.3.6 
Analogue output 

scale 
10 1000 % 100  311  

P2.3.3.7 
Analogue output 

offset 
–100,00 100,00 % 0,00  375  

Table 7-12. Output signals, Analogue output 1 

7.5.4.4 Analogue output 2 (Control keypad: Menu M2  G2.3.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.4.1 
Analogue output 2 

signal selection 
0.1 E.10  0.1  471 

TTF programming 

See chapter 6.4 

P2.3.4.2 
Analogue output 2 

function 
0 14  0  472 See P2.3.3.2 

P2.3.4.3 
Analogue output 2 

filter time 
0,00 10,00 s 1,00  473 00=No filtering 

P2.3.4.4 
Analogue output 2 

inversion 
0 1  0  474 

0=Not inverted 

1=Inverted 

P2.3.4.5 
Analogue output 2 

minimum 
0 1  0  475 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.4.6 
Analogue output 2 

scale 
10 1000 % 100  476   

P2.3.4.7 
Analogue output 2 

offset 
–100,00 100,00 % 0,00  477   

Table 7-13. Output signals, Analogue output 2 
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7.5.4.5 Analogue output 3 (Control keypad: Menu M2  G2.3.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.3.5.1 
Analogue output 3 

signal selection 
0.1 E.10  0.1  478 

TTF programming 

See chapter 6.4 

P2.3.5.2 
Analogue output 3 

function 
0 14  0  479 See P2.3.3.2 

P2.3.5.3 
Analogue output 3 

filter time 
0,00 10,00 s 1,00  480 00=No filtering 

P2.3.5.4 
Analogue output 3 

inversion 
0 1  0  481 

0=Not inverted 

1=Inverted 

P2.3.5.5 
Analogue output 3 

minimum 
0 1  0  482 

0=0 mA (0 V) 

1=4 mA (2 V) 

P2.3.5.6 
Analogue output 3 

scale 
10 1000 % 100  483   

P2.3.5.7 
Analogue output 3 

offset 
–100,00 100,00 % 0,00  484   

Table 7-14. Output signals, Analogue output 3 
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7.5.5 Drive control parameters (Control keypad: Menu M2  G2.4) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.4.1 Ramp 1 shape 0,0 10,0 s 0,1 
 

500 
0=Linear 

>0=S-curve ramp time 

P2.4.2 Ramp 2 shape 0,0 10,0 s 0,0 
 

501 
0=Linear 

>0=S-curve ramp time 

P2.4.3 Acceleration time 2 0,1 3000,0 s 10,0  502  

P2.4.4 Deceleration time 2 0,1 3000,0 s 10,0  503  

P2.4.5 Brake chopper 0 4  0 

 

504 

0=Disabled 

1=Used when running 

2=External brake chopper 

3=Used when 

stopped/running 

4=Used when running (no 

testing) 

P2.4.6 Start function 0 2  0 

 

505 

0=Ramp 

1=Flying start 

2=Conditional flying start 

P2.4.7 Stop function 0 3  0 

 

506 

0=Coasting 

1=Ramp 

2=Ramp+Run enable coast

3=Coast+Run enable ramp

P2.4.8 DC braking current 0,00 IL A 0,7 x IH  507  

P2.4.9 
DC braking time  

at stop  
0,00 600,00 s 0,00 

 
508 00=DC brake is off at stop 

P2.4.10 

Frequency to start 

DC braking during 

ramp stop 

0,10 10,00 Hz 1,50 

 

515  

P2.4.11 
DC braking time  

at start 
0,00 600,00 s 0,00 

 
516 00=DC brake is off at start 

P2.4.12 Flux brake 0 1  0 
 

520 
0=Off 

1=On 

P2.4.13 
Flux braking 

current 
0,00 IL A IH 

 
519  

Table 7-15. Drive control parameters, G2.4 

 

7.5.6 Prohibit frequency parameters (Control keypad: Menu M2  G2.5) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.5.1 
Prohibit frequency 

range 1 low limit
0,00 320,00 Hz 0,00 

 
509 00=Not used 

P2.5.2 
Prohibit frequency 

range 1 high limit
0,00 320,00 Hz 0,00 

 
510 00=Not used 

P2.5.3 
Prohibit frequency 

range 2 low limit
0,00 320,00 Hz 0,00 

 
511 00=Not used 

P2.5.4 
Prohibit frequency 

range 2 high limit
0,00 320,00 Hz 0,00 

 
512 00=Not used 

P2.5.5 
Prohibit frequency 

range 3 low limit
0,00 320,00 Hz 0,00 

 
513 00=Not used 

P2.5.6 
Prohibit frequency 

range 3 high limit
0,00 320,00 Hz 0,00 

 
514 00=Not used  

P2.5.7 
Prohibit acc./dec. 

ramp 
0,1 10,0 x 1,0 

 
518   

Table 7-16. Prohibit frequency parameters, G2.5 
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7.5.7 Motor control parameters (Control keypad: Menu M2  G2.6) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.6.1 Motor control mode 0 1  0 
 

600 
0=Frequency control 

1=Speed control 

P2.6.2 U/f optimisation 0 1  0 
 

109 
0=Not used 

1=Automatic torque boost 

P2.6.3 U/f ratio selection 0 3  0 

 

108 

0=Linear 

1=Squared 

2=Programmable 

3=Linear with flux optim. 

P2.6.4 
Field weakening 

point 
8,00 320,00 Hz 50,00 

 
602  

P2.6.5 
Voltage at field 

weakening point 
10,00 200,00 % 100,00 

 
603 n% x Unmot 

P2.6.6 
U/f curve midpoint 

frequency 
0,00 P2.6.4 Hz 50,00 

 
604  

P2.6.7 
U/f curve midpoint 

voltage 
0,00 100,00 % 100,00 

 

605 

n% x Unmot 

Parameter max. value = 

P2.6.5 

P2.6.8 
Output voltage at 

zero frequency 
0,00 40,00 % Varies 

 
606 n% x Unmot 

P2.6.9 Switching frequency 1,0 Varies kHz Varies 
 

601 
See Table 8-14 for exact 

values 

P2.6.10 
Overvoltage 

controller 
0 2  1 

 

607 

0=Not used 

1=Used (no ramping) 

2=Used (ramping) 

P2.6.11 
Undervoltage 

controller 
0 1  1 

 
608 

0=Not used 

1=Used 

P2.6.12 Identification 0 1  0  631 
0=No action 

1=Identification w/o run  

Table 7-17. Motor control parameters, G2.6 
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7.5.8 Protections (Control keypad: Menu M2  G2.7) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.7.1 
Response to 4mA 

reference fault 
0 5  4 

 

700 

0=No response 

1=Warning 

2=Warning+Previous Freq. 

3=Wrng+PresetFreq 2.7.2 

4=Fault,stop acc. to 2.4.7 

5=Fault,stop by coasting 

P2.7.2 
4mA reference fault 

frequency 
0,00 P2.1.2 Hz 0,00 

 
728  

P2.7.3 
Response to external

fault 
0 3  2 

 
701 

P2.7.4 
Input phase 

supervision 
0 3  0 

 
730 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.5 
Response to 

undervoltage fault
0 1  0 

 
727 

0=Fault stored in history 

1=Fault not stored 

P2.7.6 
Output phase 

supervision 
0 3  2 

 
702 

P2.7.7 
Earth fault 

protection 
0 3  2 

 
703 

P2.7.8 
Thermal protection 

of the motor 
0 3  2 

 
704 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.9 
Motor ambient 

temperature factor 
–100,0 100,0 % 0,0 

 
705  

P2.7.10 
Motor cooling factor 

at zero speed 
0,0 150,0 % 40,0 

 
706  

P2.7.11 
Motor thermal time 

constant 
1 200 min Varies 

 
707  

P2.7.12 Motor duty cycle 0 150 % 100  708  

P2.7.13 Stall protection 0 3  1 

 

709 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.14 Stall current 0,00 2 x IH A IH  710  

P2.7.15 Stall time limit 1,00 120,00 s 15,00  711  

P2.7.16 Stall frequency limit 1,0 P2.1.2 Hz 25,0  712  

P2.7.17 Underload protection 0 3  0 

 

713 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.18 
Field weakening 

area load 
10 150 % 50 

 
714  

P2.7.19 Zero frequency load 5,0 150,0 % 10,0  715  

P2.7.20 

Underload 

protection time 

limit  

2 600 s 20 

 

716  

P2.7.21 
Response to 

thermistor fault 
0 3  2 

 

732 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 

P2.7.22 
Response to 

fieldbus fault 
0 3  2 

 
733 See P2.7.21 

P2.7.23 
Response to slot 

fault 
0 3  2 

 
734 See P2.7.21 

P2.7.24 No. of PT100 inputs 0 3  0  739  

P2.7.25 
Response to PT100 

fault 
0 3  2 

 

740 

0=No response 

1=Warning 

2=Fault,stop acc. to 2.4.7 

3=Fault,stop by coasting 
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P2.7.26 PT100 warning limit –30,0 200,0 Cº 120,0  741   

P2.7.27 PT100 fault limit –30,0 200,0 Cº 130,0  742   

Table 7-18. Protections, G2.7 

 

7.5.9 Autorestart parameters (Control keypad: Menu M2  G2.8) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.8.1 Wait time 0,10 10,00 s 0,50  717  

P2.8.2 Trial time 0,00 60,00 s 30,00  718  

P2.8.3 Start function 0 2  0 

 

719 

0=Ramp 

1=Flying start 

2=According to P2.4.6 

P2.8.4 
Number of tries after 

undervoltage trip 
0 10  1 

 
720  

P2.8.5 
Number of tries after 

overvoltage trip 
0 10  1 

 
721  

P2.8.6 
Number of tries after 

overcurrent trip 
0 3  1 

 
722  

P2.8.7 
Number of tries after 

4mA reference trip 
0 10  1 

 
723  

P2.8.8 

Number of tries after 

motor temperature 

fault trip 

0 10  1 

 

726  

P2.8.9 
Number of tries after 

external fault trip 
0 10  0 

 
725  

P2.8.10 
Number of tries after 

underload fault trip 
0 10  1 

 
738  

Table 7-19. Autorestart parameters, G2.8 
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7.5.10 Pump and fan control parameters (Control keypad: Menu M2  G2.9) 

Code Parameter Min Max Unit Default Cust ID Note 

P2.9.1 
Number of auxiliary 

drives 
0 4  1 

 
1001  

P2.9.2 
Start frequency, 

auxiliary drive 1 
P2.9.3 320,00 Hz 51,00 

 
1002  

P2.9.3 
Stop frequency, 

auxiliary drive 1 
P2.1.1 P2.9.2 Hz 10,00 

 
1003  

P2.9.4 
Start frequency, 

auxiliary drive 2 
P2.9.5 320,00 Hz 51,00 

 
1004  

P2.9.5 
Stop frequency, 

auxiliary drive 2 
P2.1.1 P2.9.4 Hz 10,00 

 
1005  

P2.9.6 
Start frequency, 

auxiliary drive 3 
P2.9.7 320,00 Hz 51,00 

 
1006  

P2.9.7 
Stop frequency, 

auxiliary drive 3 
P2.1.1 P2.9.6 Hz 10,00 

 
1007  

P2.9.8 
Start frequency, 

auxiliary drive 4 
P2.9.9 320,00 Hz 51,00 

 
1008  

P2.9.9 
Stop frequency, 

auxiliary drive 4 
P2.1.1 P2.9.8 Hz 10,00 

 
1009  

P2.9.10 
Start delay,  

auxiliary drives 
0,0 300,0 s 4,0 

 
1010  

P2.9.11 
Stop delay, 

auxiliary drives 
0,0 300,0 s 2,0 

 
1011  

P2.9.12 
Reference step,  

auxiliary drive 1 
0,0 100,0 % 0,0 

 
1012  

P2.9.13 
Reference step, 

auxiliary drive 2 
0,0 100,0 % 0,0 

 
1013  

P2.9.14 
Reference step,  

auxiliary drive 3 
0,0 100,0 % 0,0 

 
1014  

P2.9.15 
Reference step, 

auxiliary drive 4 
0,0 100,0 % 0,0 

 
1015  

P2.9.16 
PID controller 

bypass 
0 1  0 

 
1020 11=PID contr. bypassed 

P2.9.17 

Analogue input 

selection for input 

pressure 

measurement 

0 5  0 

 

1021 

0=Not used 

1=AI1 

2=AI2 

3=AI3 

4=AI4 

5=Fieldbus signal 

(FBProcessDataIN3) 

P2.9.18 
Input pressure 

 high limit 
0,0 100,0 % 30,00 

 
1022   

P2.9.19 
Input pressure 

 low limit 
0,0 100,0 % 20,00 

 
1023   

P2.9.20 
Output pressure 

drop 
0,0 100,0 % 30,00 

 
1024   

P2.9.21 
Frequency drop 

delay 
0,0 300,0 s 0,0 

 

1025 

0=No delay 

300=No frequency drop 

nor increase 

P2.9.22 
Frequency increase 

delay 
0,0 300,0 s 0,0 

 

1026 

0=No delay 

300=No frequency drop 

nor increase  

P2.9.23 Interlock selection 0 2  1 

 

1032 

0=Interlocks not used 

1=Set new interlock last; 

update order after 

value of P2.9.26 or 

Stop state 

2=Stop and update order 

immediately 
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P2.9.24 Autochange 0 1  1 
 

1027 
0=Not used 

1=Autochange used 

P2.9.25 
Autoch. and interl. 

automatics selection 
0 1  1 

 
1028 

0=Auxiliary drives only 

1=All drives 

P2.9.26 Autochange interval 0,0 3000,0 h 48,0  1029 00,0=TEST=40 s 

P2.9.27 

Autochange; 

Maximum number of 

auxiliary drives 

0 4  1 

 

1030   

P2.9.28 
Autochange 

frequency limit 
0,00 P2.1.2 Hz 25,00 

 
1031   

P2.9.29 
Actual value special 

display minimum 
0 30000  0 

 
1033   

P2.9.30 
Actual value special 

display maximum 
0 30000  100 

 
1034   

P2.9.31 
Actual value special 

display decimals 
0 4  1 

 
1035   

P2.9.32 
Actual value special 

display unit 
0 28  4 

 
1036 See page 204. 

Table 7-20. Pump and fan control parameters 

 

7.5.11 Keypad control (Control keypad: Menu M3) 

The parameters for the selection of control place and direction on the keypad are listed below. See 

the Keypad control menu in the product's user's manual. 

 

Code Parameter Min Max Unit Default Cust ID Note 

P3.1 Control place 1 3  1  125 

1=I/O terminal 

2=Keypad 

3=Fieldbus 

R3.2 Keypad reference P2.1.1 P2.1.2 Hz     

P3.3 Direction (on keypad) 0 1  0  123 
0=Forward 

1=Reverse 

P3.4 PID reference 1 0,00 100,00 % 0,00  167   

P3.5 PID reference 2 0,00 100,00 % 0,00  168   

R3.6 Stop button 0 1  1  114 

0=Limited function of Stop 

button 

1=Stop button always 

enabled 

Table 7-21. Keypad control parameters, M3 

7.5.12 System menu (Control keypad: M6) 

For parameters and functions related to the general use of the frequency converter, such as 

application and language selection, customised parameter sets or information about the hardware 

and software, see the product's user's manual. 

 

7.5.13 Expander boards (Control keypad: Menu M7) 

The MM7 menu shows the expander and option boards attached to the control board and board-

related information. For more information, see the product's user's manual. 
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8. DESCRIPTION OF PARAMETERS 

On the following pages you will find the parameter descriptions arranged according to the individual 

ID number of the parameter. A shaded parameter ID number (e.g. 418 Motor potentiometer UP) 

indicates that the TTF programming method shall be applied to this parameter (see chapter 6.4). 

Some parameter names are followed by a number code indicating the "All in One" applications in 

which the parameter is included. If nno code is shown the parameter is available in aall applications. 

See below. The parameter numbers under which the parameter appears in different applications 

are also given. 

 

1 Basic Application 
2 Standard Application  
3 Local/Remote Control Application  
4 Multi-Step Speed Control Application  

5 PID Control Application  
6 Multi-Purpose Control Application  
7 Pump and Fan Control Application  

 
101 Minimum frequency   (2.1, 2.1.1) 
102 Maximum frequency  (2.2, 2.1.2) 

Defines the frequency limits of the frequency converter.  

The maximum value for these parameters is 320 Hz. 

Minimum and maximum frequencies set limits to other frequency related parameters 

(e.g. Preset Speed 1 (ID105), Preset Speed  2 (ID106) and 4 mA fault preset speed 

(ID728). 

 

103 Acceleration time 1  (2.3, 2.1.3) 
104  Deceleration time 1  (2.4, 2.1.4) 

These limits define the time required for the output frequency to increase from the zero 

frequency to the set maximum frequency (par. ID102). 

 

105  Preset speed 1  1246 (2.18, 2.1.14, 2.1.15) 
106  Preset speed 2  1246 (2.19, 2.1.15, 2.1.16) 

These parameters can be used to determine frequency references that are applied when 

appropriate digital inputs are activated. 

Parameter values are automatically limited to the maximum frequency (ID102). 

 

Note the use of TTF-programming method in the MMulti-purpose Control Application. 

Because all digital inputs are programmable you first have to assign two DINs for the 

Preset Speed functions (parameters ID419 and ID420). 

 

Speed 
Preset speed 1 

(DIN4/ID419) 

Preset speed 2 

(DIN5/ID420) 

Basic reference 0 0 

ID105 1 0 

ID106 0 1 

Table 8-1. Preset speed 

107 Current limit  (2.5, 2.1.5) 

This parameter determines the maximum motor current from the frequency converter. 

The parameter value range differs from size to size. When the current limit is changed 

the stall current limit (ID710) is internally calculated to 90% of current limit. 

When the current limit is active the drive output frequency is decreased.  

NOTE: This is not an overcurrent trip limit. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2457 of 3168



122 • vacon Description of parameters 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 8 

 

108 U/f ration selection 234567 (2.6.3) 

Linear: 

0 

The voltage of the motor changes linearly as a function of output frequency 

from zero frequency voltage (ID606)to the field weakening point (FWP) 

voltage (ID603) at FWP frequency (ID602) TThis default setting should be 

used if there is no special need for another setting. 

Squared: 

1 

The voltage of the motor changes from zero point voltage (ID606) following a 

squared curve form from zero to the field weakening point (ID602) The motor 

runs undermagnetised below the field weakening point and produces less 

torque. Squared U/f ratio can be used in applications where torque demand is 

proportional to the square of the speed, e.g. in centrifugal fans and pumps. 

 

Figure 8-1. Linear and squared change of motor voltage 

Programmable U/f curve: 

2 The U/f curve can be programmed with three different points: Zero frequency 

voltage (P1), Midpoint voltage/frequency (P2) and Fieldweakening point (P3). 

Programmable U/f curve can be used if more torque is needed at low 

frequencies. The optimal settings can automatically be achieved with Motor 

identification run (ID631). 

 

Figure 8-2. Programmable U/f curve 

 

Un
ID603

U[V]

f[Hz]

NX12K07

Default: Nominal
voltage of the motor

Linear

Squared

Field weakening
point

Default: Nominal
frequency of the
motor

Un
ID603

ID602

U[V]

f[Hz]

NX12K08

P1

P2

P3

ID604

ID605

ID606

Default: Nominal
voltage of the motor

Field weakening point

Default: Nominal
frequency of the motor
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Linear with flux optimisation: 

3 The frequency converter starts to search for the minimum motor current in 

order to save energy and to lower the motor noise. This function can be used 

in applications such as fans, pumps etc. 

 

109 U/f optimisation  (2.13, 2.6.2) 

Automatic 

torque boost

The voltage to the motor changes in proportion to required torque which 

makes the motor produce more torque at start and when running at low 

frequencies. Automatic torque boost can be used in applications where 

starting torque due to starting friction is high, e.g. in conveyors. 

 

EXAMPLE: 

 

What changes are required to start with high torque from 0 Hz? 
♦ First set the motor nominal values (Parameter group 2.1). 

 

Option 1: Automatic functions. 

Step 1: Make identification run (ID631, P2.6.16) 

 

Step 2: Activate this parameter by setting value 11. 

 

Option 2: Manual tuning 

Use programmable U/f curve by giving the parameter 2.6.3 (ID108) value 22. 

To get torque you need to set the zero point voltage (ID606) and midpoint 

voltage/frequency (ID604 and ID605) so that the motor takes one third of nominal current 

at low frequencies. Use higher current if more torque is needed. 

 

First set par. ID108 to Programmable U/f curve (value 22). Increase zero point voltage to 

get enough current at zero speed. Set then the midpoint voltage (ID605) to 1.4142*ID606 

and midpoint frequency (ID604) to value ID606/100%*ID111. 

 

NOTE! In high torque – low speed applications – it is likely that the motor will 
overheat. If the motor has to run a prolonged time under these condi-
tions, special attention must be paid to cooling the motor. Use external 
cooling for the motor if the temperature tends to rise too high. 

 

110 Nominal voltage of the motor (2.6, 2.1.6) 

Find this value Un on the rating plate of the motor. This parameter sets the voltage at the 

field weakening point (ID603) to 100% * UnMotor. Note also used connection Delta/Star. 

 

111 Nominal frequency of the motor (2.7, 2.1.7) 

Find this value fn on the rating plate of the motor. This parameter sets the field 

weakening point (ID602) to the same value. 

 

112 Nominal speed of the motor (2.8, 2.1.8) 

Find this value nn on the rating plate of the motor. 
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113 Nominal current of the motor (2.9, 2.1.9) 

Find this value In on the rating plate of the motor. If magnetization current is provided set 

also par. ID612 before making the Identification run (NXP only). 

 

114 Stop button activated  (3.4, 3.6) 

If you wish to make the Stop button a "hotspot" which always stops the drive regardless 

of the selected control place, give this parameter the value 11. 

See also parameter ID125. 

 

117 I/O frequency reference selection  12346 (2.14, 2.1.11) 

Defines which frequency reference source is selected when controlled from the I/O 

control place. 

 
Applic. 

Sel. 

1 to 4 6 

0 Analogue input 1 (AI1) Analogue input 1 (AI1). See ID377 

1 Anlogue input 2 (AI2). Anlogue input 2 (AI2). See ID388 

2 Keypad reference (Menu M3) AI1+AI2 

3 Fieldbus reference AI1–AI2 

4 
Potentiometer reference 

(Application 3 only) 

AI2–AI1 

5  AI1*AI2 

6  AI1 joystick 

7  AI2 joystick 

8  Keypad reference (Menu M3) 

9  Fieldbus reference 

10 
 Potentiometer reference; controlled with ID418 

(TRUE=increase) and ID417 (TRUE=decrease) 

11  AI1 or AI2, whichever is lower 

12  AI1 or AI2, whichever is greater 

13 
 Max. frequency 

(recommended in torque control only) 

14  AI1/AI2 selection, see ID422 

15  Encoder 1 (AI input C.1) 

16 
 Encoder 2 (With OPT-A7 Speed Synchronization, 

NXP only) (AI input C.3) 

Table 8-2. Selections for parameter ID117 

118 PID controller gain  57 (2.1.12) 

This parameter defines the gain of the PID controller. If the value of the parameter is set 

to 100% a change of 10% in the error value causes the controller output to change by 

10%. If the parameter value is set to 00 the PID controller operates as ID-controller. 

See examples on page 126. 

 

119 PID controller I-time  57 (2.1.13) 

The parameter ID119 defines the integration time of the PID controller. If this parameter 

is set to 1,00 second a change of 10% in the error value causes the controller output to 

change by 10.00%/s. If the parameter value is set to 0.00 s the PID controller will operate 

as PD controller.  

See examples on page 126.  
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120 Motor cos phi  (2.10, 2.1.10) 

Find this value “cos phi” on the rating plate of the motor. 

 

121 Keypad frequency reference selection  234567 (2.1.12, 2.1.13, 2.2.6, 2.2.1.2) 

Defines which frequency reference source is selected when controlled from the keypad. 

 
Applic. 

Sel. 

2–4 5 6 7 

0 
Analogue input 1 

(AI1) 

Analogue input 1 

(AI1) 

Analogue input 1 

(AI1) 

Analogue input 1 

(AI1) 

1 
Analogue Input 2 

(AI2) 

Analogue Input 2 

(AI2) 

Analogue Input 2 

(AI2) 

Analogue Input 2 

(AI2) 

2 
Keypad reference 

(Menu M3) 
AI3 AI1+AI2 AI3 

3 
Fieldbus 

reference* 
AI4 AI1–AI2 AI4 

4  
Keypad reference 

(Menu M3) 
AI2–AI1 

Keypad reference 

(Menu M3) 

5  
Fieldbus 

reference* 
AI1*AI2 

Fieldbus 

reference* 

6  Potentiometer ref. AI1 joystick Potentiometer ref. 

7  PID controller ref. AI2 joystick PID controller ref. 

8   
Keypad reference 

(Menu M3) 
 

9   
Fieldbus 

reference* 
 

Table 8-3. Selections for parameter ID121 

*FBSpeedReference. For more information, see the used fieldbus manual. 

 

122 Fieldbus frequency reference selection 234567 (2.1.13, 2.1.14, 2.2.7, 2.2.1.3) 

Defines which frequency reference source is selected when controlled from the fieldbus.  

For selections in different applications, see ID121. 

 

123 Keypad Direction  (3.3) 

0 Forward: The rotation of the motor is forward, when the keypad is the active 

control place. 

1 Reverse: The rotation of the motor is reversed, when the keypad is the active 

control place. 

 

For more information, see the product's user's manual. 

 

124  Jogging speed reference 34567  (2.1.14, 2.1.15, 2.1.19) 

Defines the jogging speed reference when activated by digital input. See parameter 

ID301 and ID413. 

 

The parameter value is automatically limited to Maximum frequency (ID102). 
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125 Control Place  (3.1) 

The active control place can be changed with this parameter. For more information, see 

the product's user's manual. 

Pushing the Start button for 3 seconds selects the control keypad as the active control 

place and copies the Run status information (Run/Stop, direction and reference). 

0 PC Control, (activated by NCDrive) 

1 I/O terminal 

2 Keypad 

3 Fieldbus 

 

126 Preset speed 3  46 (2.1.17) 
127 Preset speed 4  46 (2.1.18) 
128 Preset speed 5  46 (2.1.19) 
129 Preset speed 6  46 (2.1.20) 
130 Preset speed 7  46 (2.1.21) 

These parameters can be used to determine frequency references that are applied when 

appropriate combinations of digital inputs are activated. 

 

In MMulti-Step Speed Application (Application 4), digital inputs DIN4, DIN5 and DIN6 are 

assigned to Preset Speed functions. The combinations of these activated inputs select 

the preset speed reference. 

 

Note the use of TTF-programming method in the MMulti-purpose Control Application. 

Because all digital inputs are programmable you first have to assign three DINs for the 

Preset Speed functions (parameters ID419, ID420 and ID421). 

 

Speed DIN4/ID419 DIN5/ID420 DIN6/ID421 

Basic speed 0 0 0 

Preset speed 1 (ID105) 1 0 0 

Preset speed 2 (ID106) 0 1 0 

Preset speed 3 (ID126) 1 1 0 

Preset speed 4 (ID127) 0 0 1 

Preset speed 5 (ID128) 1 0 1 

Preset speed 6 (ID129) 0 1 1 

Preset speed 7 (ID130) 1 1 1 

Table 8-4. Preset speeds 1 to 7 

See also parameter ID’s 105 and 106. 

 

Parameter value is automatically limited to maximum frequency (ID102).  

 

131 I/O  frequency reference selection, place B 3 (2.1.12) 

See the values of the parameter ID117 above. 

 

132 PID controller D-time  57 (2.1.14) 

The parameter ID132 defines the derivation time of the PID controller. If this parameter 

is set to 1,00 second a change of 10% in the error value during 1.00 s causes the 

controller output to change by 10.00%. If the parameter value is set to 0.00 s the PID 

controller will operate as PI controller.  

See examples below. 
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Example 1: 

In order to reduce the error value to zero, with the given values, the frequency converter 

output behaves as follows: 

 

Given values: 

P2.1.12, P = 0%  

P2.1.13, I-time = 1.00 s  

P2.1.14, D-time = 0.00 s Min freq. = 0 Hz 

Error value (setpoint – process value) = 10.00% Max freq. = 50 Hz 

 

In this example, the PID controller operates practically as I-controller only. 

According to the given value of parameter 2.1.13 (I-time), the PID output increases by 5 

Hz (10% of the difference between the maximum and minimum frequency) every second 

until the error value is 0. 

Figure 8-3. PID controller function as I-controller. 

Example 2: 

Given values: 

 

P2.1.12, P = 100%  

P2.1.13, I-time = 1.00 s  

P2.1.14, D-time = 1.00 s Min freq. = 0 Hz 

Error value (setpoint – process value) = ±10% Max freq. = 50 Hz 

 

As the power is switched on, the system detects the difference between the setpoint and 

the actual process value and starts to either raise or decrease (in case the error value is 

negative) the PID output according to the I-time. Once the difference between the set-

point and the process value has been reduced to 0 the output is reduced by the amount 

corresponding to the value of parameter 2.1.13.  

In case the error value is negative, the frequency converter reacts reducing the output 

correspondingly. See Figure 8-4. 

Hz

t1s

Error=10%

10%

10%

10%

10% I-Part=5 Hz/s

I-Part=5 Hz/s

I-Part=5 Hz/s

I-Part=5 Hz/s

I-Part=5 Hz/s

PID output
Error value

NX12k70
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Figure 8-4. PID output curve with the values of Example 2. 

Example 3: 

Given values: 

 

P2.1.12, P = 100%  

P2.1.13, I-time = 0.00 s  

P2.1.14, D-time = 1.00 s Min freq. = 0 Hz 

Error value (setpoint – process value) = ±10%/s Max freq. = 50 Hz 

 

As the error value increases, also the PID output increases according to the set values 

(D-time = 1.00s) 

Figure 8-5. PID output with the values of Example 3.  

Hz

t

D-part

D-part

P-part=5 Hz Error=10%

D-part

P-part= -5 HzError= -10%

PID output

NX12k69

Error value

 

Hz

t

D-part=10%=5,00 Hz

D-part= -10%= -5,00 Hz

P-part=100% *PID error = 5,00Hz/s

1,00 s

10%

PID output

NX12k72

Error value
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133 Preset speed 8  4 (2.1.22) 
134 Preset speed 9  4 (2.1.23) 
135 Preset speed 10  4 (2.1.24) 
136 Preset speed 11  4 (2.1.25) 
137 Preset speed 12  4 (2.1.26) 
138 Preset speed 13  4 (2.1.27) 
139 Preset speed 14  4 (2.1.28) 
140 Preset speed 15  4 (2.1.29) 

To use these preset speeds in the Multi-Step Speed Application (ASFIFF04), parameter 

ID301 must be given the value 113. In MMulti-Step Speed Application (Application 4), 

digital inputs DIN4, DIN5 and DIN6 are assigned to Preset Speed functions. The 

combinations of these activated inputs select the preset speed reference. 

 

Speed 
Multi-step speed 

sel. 1 (DIN4) 

Multi-step speed 

sel. 2 (DIN5) 

Multi-step speed 

sel. 3 (DIN6) 

Multi-step speed 

sel. 4 (DIN3) 

P2.1.22 (8) 0 0 0 1 

P2.1.23 (9) 1 0 0 1 

P2.1.24 (10) 0 1 0 1 

P2.1.25 (11) 1 1 0 1 

P2.1.26 (12) 0 0 1 1 

P2.1.27 (13) 1 0 1 1 

P2.1.28 (14) 0 1 1 1 

P2.1.29 (15) 1 1 1 1 

Table 8-5. Multi-step speed selections with digital inputs DIN3, DIN4, DIN5 and DIN6 

141 AI3 signal selection  567 (2.2.38, 2.2.4.1) 

Connect the AI3 signal to the analogue input of your choice with this parameter. For 

more information, see Chapter 6.4 “Terminal To Function” (TTF) programming principle.  

NOTE: If you use an NXP drive and the Multi-Purpose Control Application (Application 6), 

you can control AI3 from fieldbus when this input is set the value 0.1. 

 

142 AI3 signal filter time  567 (2.2.41, 2.2.4.2) 

When this parameter is given a value greater than 0,0 the function that filters out 

disturbances from the incoming analogue signal is activated. 

Long filtering time makes the regulation response slower. See parameter ID324. 

 

143 AI3 signal range   567 (2.2.39, 2.2.4.3) 

With this parameter you can select the AI3 signal range. 

 
Applic. 

Sel. 

5 6 7 

0 0…100% 0…100% 0…100% 

1 4mA/20…100% 4mA/20…100% 4mA/20…100% 

2  –10…+10V Customised 

3  Customised  

Table 8-6. Selections for parameter ID143 

144 AI3 custom setting minimum  67 (2.2.4.4) 
145 AI3 custom setting maximum  67 (2.2.4.5) 

Set the custom minimum and maximum levels for the AI3 signal within -160…160%. 

Example: Min 40%, Max 80% = 8…16 mA. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2465 of 3168



130 • vacon Description of parameters 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 8 

 

151 AI3 signal inversion   567 (2.2.40, 2.2.4.6) 

0 = No inversion 

1 = Signal inverted 

 

152 AI4 signal selection   567 (2.2.42, 2.2.5.1) 

See ID141. 

 

153 AI4 filter time    567 (2.2.45, 2.2.5.2) 

See ID142. 

 

154 AI4 signal range    567 (2.2.43, 2.2.5.3) 

See ID143. 

 

155 AI4 custom setting minimum  67 (2.2.5.3, 2.2.5.4) 
156 AI4 custom setting maximum  67 (2.2.5.4, 2.2.5.5) 

See ID’s 144 and 145. 

 

162 AI4 signal inversion   567 (2.2.44, 2.2.5.5, 2.2.5.6) 

See ID151. 

 

164 Motor control mode 1/2  6 (2.2.7.22) 

Contact is open (oc) = Motor control mode 1 is selected 

Contact is closed  (cc) = Motor control mode 2 is selected 

See parameter ID's 600 and 521. 

Change from open loop to closed loop control modes and vice versa can only be made in 

stop state. 

 

165 AI1 joystick offset   6 (2.2.2.11) 

Define the frequency zero point as follows:  

With this parameter on display, place the potentiometer at the assumed zero point and 

press Enter on the keypad. NNote: This will not, however, change the reference scaling. 

Press Reset button to change the parameter value back to 0,00%. 

 

166 AI2 joystick offset   6 (2.2.3.11) 

See par. ID165. 

 

167 PID reference 1    57 (3.4) 

The PID controller keypad reference can be set between 0% and 100%. This reference 

value is the active PID reference if parameter ID332 = 2. 

 

168 PID reference 2    57 (3.5) 

The PID controller keypad reference 2 can be set between 0% and 100%. This reference 

is active if the DIN5 function=13 and the DIN5 contact is closed. 
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169 Fieldbus DIN 4 (FBFixedControlWord, bit 6) 6 (2.3.3.27) 
170 Fieldbus DIN 5 (FBFixedControlWord, bit 7) 6 (2.3.3.28) 

The data from the fieldbus can be led to the digital outputs of the frequency converter. 

See the used fieldbus manual for more details. 

 

179 Scaling of motoring power limit 6 (2.2.6.7) 

The motoring power limit is equal to ID1289 if value 00 'Not used' is selected. If any of the 

inputs is selected the motoring power limit is scaled between zero and parameter 

ID1289. This parameter is available for NXP closed loop control mode only. 

 

0 = Not used 

1 = AI1 

2 = AI2 

3 = AI3 

4 = AI4 

5 = FB Limit Scaling ID46 (monitoring value) 
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300 Start/Stop logic selection  2346 (2.2.1, 2.2.1.1) 

0 DIN1: closed contact = start forward 

 DIN2:  closed  contact = start reverse  

Figure 8-6. Start forward/Start reverse  

 The first selected direction has the highest priority. 

 When the DIN1 contact opens the direction of rotation starts the change. 

 If Start forward (DIN1) and Start reverse (DIN2) signals are active simultaneously 

the Start forward signal (DIN1) has priority. 

   

1 DIN1: closed contact = start open contact = stop 

 DIN2: closed contact = reverse open contact = forward 

 See  below. 

Figure 8-7. Start, Stop, Reverse 

2 DIN1: closed contact = start open contact = stop 

 DIN2: closed contact = start enabled open contact = start disabled and drive stopped 

if running 

 (DIN3 can be programmed for reverse command) 

 

1 2 3

t

NX12K09

Output
frequency

Stop function
(ID506)
= coasting

FWD

REV

DIN1

DIN2

t

NX12K10

Output
frequency

Stop function
(ID506)
= coasting

FWD

REV

DIN1

DIN2
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3 3-wire connection (pulse control): 

 DIN1: closed contact = start pulse 

 DIN2: open contact  = stop pulse 

 (DIN3 can be programmed for reverse command) 

 See Figure 8-8. 

 

Figure 8-8. Start pulse/ Stop pulse. 

The selections including the text ''Rising edge required to start' shall be used to 

exclude the possibility of an unintentional start when, for example, power is connected, 

re-connected after a power failure, after a fault reset, after the drive is stopped by Run 

Enable (Run Enable = False) or when the control place is changed from I/O control. The 

Start/Stop contact must be opened before the motor can be started. 

 

Applications 2 and 4: 

4 DIN1: closed contact = start forward ((Rising edge required to start) 

 DIN2: closed contact = start reverse ((Rising edge required to start) 

5 DIN1: closed contact = start ((Rising edge required to start) 

  open contact = stop 

 DIN2: closed contact = reverse 

  open contact = forward 

6 DIN1: closed contact = start ((Rising edge required to start) 

  open contact = stop 

 DIN2: closed contact = start enabled 

  open contact = start disabled and drive stopped if running 

 (DIN3 can be programmed for reverse command unless selected for DIN2) 

 

Applications 3 and 6: 

4 DIN1: closed contact = start forward  

DIN2: closed contact = reference increases (motor potentiometer reference; this 

parameter is automatically set to 4 if par. ID117 is set to 4 

[Application 4]). 

5 DIN1: closed contact = start forward ((Rising edge required to start) 

 DIN2: closed contact = start reverse ((Rising edge required to start) 

 

t

NX012K11

REV

Output
frequency

Stop function
(ID506)
= coasting

If Start and Stop pulses are
simultaneous the Stop pulse
overrides the Start pulse

Start

Stop

DIN1

DIN2
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6 DIN1: closed contact = start ((Rising edge required to start) 

  open contact = stop 

 DIN2: closed contact = reverse 

  open contact = forward 

 

7  DIN1: closed contact = start ((Rising edge required to start) 

  open contact = stop 

 DIN2: closed contact = start enabled 

  open contact = start disabled and drive stopped if running  

 

Application 3: 

 

8 DIN1: closed contact = start forward ((Rising edge required to start) 

DIN2: closed contact = reference increases (motor potentiometer reference  

 

301 DIN3 function 12345 (2.17, 2.2.2) 

0 Not used 

1 External fault, closing contact  = Fault is shown and responded to according to 

ID701. 

2 External fault, opening contact = Fault is shown and responded to according to 

ID701 when the input is not active. 

3 Run enable,  contact open = Motor start disabled and the motor is stopped 

    READY signal is set to FALSE 

  contact closed  = Motor start enabled 

 

Application 1: 

4 Run enable contact open  = Motor start enabled 

  contact closed  = Motor start disabled and the motor is stopped 

Applications 2 to 5: 

4 Acc./Dec contact open  = Acceleration/deceleration time 1 selected 

 time select. contact closed  = Acceleration/deceleration time 2 selected 

 

5 Closing contact: Force control place to I/O terminal 

6 Closing contact: Force control place to keypad 

7 Closing contact: Force control place to fieldbus 

When the control place is forced to change the values of Start/Stop, Direction and 

Reference valid in the respective control place are used (reference according to 

parameters ID117, ID121 and ID122). 

Note: The value of parameter ID125 Keypad Control Place does not change. 

When DIN3 opens the control place is selected according to parameter 3.1. 

 

Applications 2 to 5: 

8 Reverse contact open  = Forward  

  contact closed  =  Reverse  

 

Applications 3 to 5: 

9 Jogging sp. contact closed = Jogging speed selected for frequency reference 

10 Fault reset contact closed = Resets all faults 

11 Acc./dec. operation prohibited 

 contact closed =  Stops acceleration or deceleration until the 

contact is opened 

Can be used for reversing if par. 

ID300 value is set to either 2,3, or 6 
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12 DC-braking command 

 contact closed = In Stop mode, the DC-braking operates until the 

contact is opened, see Figure 8-9 as well as 

parameters ID507 and ID1080 

 

Applications 3 and 5: 

13 Motor potentiometer down 

 contact closed =  Reference decreases until the contact is opened 

 

Application 4: 

13 Preset speed 

 

Figure 8-9. DIN3 as DC-brake command input: a) Stop mode = Ramp, b) Stop mode = coasting 

302 Analogue input 2, reference offset  12 (2.15, 2.2.3) 

0 No offset: 0—20mA 

1 Offset 4 mA (“living zero”), provides supervision of zero level signal. In Standard 

Application, the response to reference fault can be programmed with parameter 

ID700. 

 

303  Reference scaling, minimum value 2346 (2.2.4, 2.2.16, 2.2.2.6) 
304 Reference scaling, maximum value 2346 (2.2.5, 2.2.17, 2.2.2.7) 

Additional reference scaling. If both parameter ID303 and parameter ID304 = 0 scaling is 

set off. The minimum and maximum frequencies are used for scaling. 

NOTE: This scaling does not affect the fieldbus reference (scaled between Minimum 
frequency (par. ID101) and Maximum frequency (par. ID102). 

t

NX12K83

DIN3

t

NX12K83

ID515

DIN3

b) DIN3 as DC-brake command input and stop-mode =
    Coasting

RUN
STOPRUN

STOP

Output
frequency

a) DIN3 as DC-brake command input and stop-mode =
    Ramp
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0

ID303

ID304

NX12K14

Max freq. ID102

Output
frequency

Analogue
input

max.

Min freq. ID101

%

100%

63%

ID306

t [s]

NX12K15

Filtered signal

Unfiltered signal

Figure 8-10. LLeft: Reference scaling;  RRight: No scaling used (par. ID303 = 0). 

305 Reference inversion  2 (2.2.6) 

Inverts reference signal: 

Max. input signal = Min. freq. reference 

Min. input signal = Max. freq. reference 

 

0 No inversion 

1 Reference inverted 

Figure 8-11. Reference invert. 

306 Reference filter time  2 (2.2.7) 

Filters out disturbances from the 

analogue input signals AI1 and AI2. 

Long filtering time makes regulation 

response slower. 

 

Figure 8-12. Reference filtering 

100

ID303

ID304

100

NX12K13

Output
frequency

Analogue
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Max freq. ID102

Min freq. ID101

Output
frequency

Analogue
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Max freq. ID102

Min freq. ID101
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%

100%

63%

t [s]

NX12K16

Filtered signal

Unfiltered signal

ID308

307 Analogue output function  (2.16, 2.3.2, 2.3.5.2, 2.3.3.2) 

This parameter selects the desired function for the analogue output signal. 

 
Applic. 

Sel. 

1 to 4 5 and 7 6 

0 Not used Not used Not used 

1 Output freq. (0—fmax) Output freq. (0—fmax) Output freq. (0—fmax) 

2 Freq. reference (0—fmax) Freq. reference (0—fmax) Freq. reference (0—fmax) 

3 
Motor speed (0—Motor 

nominal speed) 

Motor speed (0—Motor 

nominal speed) 

Motor speed (0—Motor 

nominal speed) 

4 Output current (0-InMotor) Output current (0-InMotor) Output current (0-InMotor) 

5 Motor torque (0—TnMotor) Motor torque (0—TnMotor) Motor torque (0—TnMotor) 

6 Motor power (0—PnMotor) Motor power (0—PnMotor) Motor power (0—PnMotor) 

7 Motor voltage (0-UnMotor) Motor voltage (0-UnMotor) Motor voltage (0-UnMotor) 

8 DC-link volt (0—1000V) DC-link volt (0—1000V) DC-link volt (0—1000V) 

9  PID controller ref. value AI1 

10  PID contr. act. value 1 AI2 

11  PID contr. act. value 2 Output freq. (fmin - fmax) 

12  PID contr. error value Motor torque (–2…+2xTNmot)

13  PID controller output Motor power (–2…+2xTNmot) 

14  PT100 temperature PT100 temperature 

15   
FB analogue output 

ProcessData4 (NXS) 

Table 8-7. Parameter ID307 selections 

 

308 Analogue output filter time  234567 (2.3.3, 2.3.5.3, 2.3.3.3) 

Defines the filtering time of the analogue 

output signal. 

Setting this parameter value 00 will 

deactivate filtering. 

 

Figure 8-13. Analogue output filtering 
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ID311 =
200%

ID311 =
100%

ID311=
50%

309 Analogue output inversion  234567 (2.3.4, 2.3.5.4, 2.3.3.4) 

Inverts the analogue output  signal: 

 
Maximum output signal = Minimum set value 

Minimum output signal = Maximum set value 

 

See parameter ID311 below. 

 

Figure 8-14. Analogue output invert 

310 Analogue output minimum  234567 (2.3.5, 2.3.5.5, 2.3.3.5) 

Defines the signal minimum to either 0 mA or 4 mA (living zero). Note the difference in 

analogue output scaling in parameter ID311 (Figure 8-15). 

 

0 Set minimum value to 0 mA/0 V 

1 Set minimum value to 4 mA/2 V 

 

311 Analogue output scale  234567 (2.3.6, 2.3.5.6, 2.3.3.6) 

Scaling factor for analogue output. Use the given formula to calculate the values. 

 

 
Signal Max. value of the signal 

Output frequency Max frequency (par.ID102) 

Freq. Reference Max frequency (par.ID102) 

Motor speed Motor nom. speed 1xnmMotor 

Output current Motor nom. current 1xInMotor

Motor torque Motor nom. torque 1xTnMotor 

Motor power Motor nom. power 1xPnMotor 

Motor voltage 100% x Unmotor 

DC-link voltage 

PI-ref. value 

PI act. value 1 

PI act. value 2 

PI error value 

PI output 

1000 V 

100% x ref. value max. 

100% x actual value max. 

100% x actual value max. 

100% x error value max. 

100% x output max. 

Table 8-8. Analogue output scaling  Figure 8-15. Analogue output scaling 

 

%100
%log* eOutputScalAnaSignalalOutputSign =  
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312 Digital output function 23456  (2.3.7, 2.3.1.2) 
313 Relay output 1 function 2345  (2.3.8, 2.3.1.3) 
314 Relay output 2 function 2345  (2.3.9) 

Setting value Signal content 

0 = Not used Out of operation 

 
Digital output DO1 sinks the current and program-

mable relay (RO1, RO2) is activated when: 

1 = Ready The frequency converter is ready to operate 

2 = Run The frequency converter operates (motor is running) 

3 = Fault A fault trip has occurred 

4 = Fault inverted A fault trip not occurred 

5 = Frequency converter overheat warning The heat-sink temperature exceeds +70°C 

6 = External fault or warning Fault or warning depending on par. ID701 

7 = Reference fault or warning 
Fault or warning depending on par. ID700 
- if analogue reference is 4—20 mA and signal is <4mA 

8 = Warning Always if a warning exists 

9 = Reversed The reverse command has been selected 

10 = Preset speed 1 (Applications 2) 

10 = Jogging speed (Applications 3456) 

The preset speed has been selected with digital input 

The jogging speed has been selected with digital input 

11 = At speed The output frequency has reached the set reference 

12 = Motor regulator activated 
One of the limit regulators (e.g. current limit, torque 

limit) is activated 

13 = Output frequency limit 1 supervision 

The output frequency goes outside the set super-

vision low limit/high limit (see parameter ID's 315 

and 316 below) 

14 = Control from I/O terminals (Appl. 2) 

14 = Output frequency limit 2 supervision 

(Applications 3456) 

I/O control mode selected (in menu M3) 

The output frequency goes outside the set super-

vision low limit/high limit (see parameter ID's 346 
and 347 below) 

15 = Thermistor fault or warning (Appl.2) 

 

 

15 = Torque limit supervision (Appl.3456) 

The thermistor input of option board indicates motor 

overtemperature. Fault or warning depending on par 

ID732. 

The motor torque goes beyond the set supervision 

low limit/high limit (par. ID348 and ID349). 

16 = Fieldbus DIN1 (Application 2) 

16 = Reference limit supervision 

Fieldbus digital input 1. See fieldbus manual. 

Active reference goes beyond the set supervision low 

limit/high limit (par. ID350 and ID351) 

17 = External brake control (Appl. 3456) 
External brake ON/OFF control with programmable 

delay (par. ID352 and ID353) 

18 = Control from I/O terminals (Appl. 

3456) 
External control mode (Menu MM3; ID125) 

19 = Frequency converter temperature 

limit supervision (Appl. 3456) 

Frequency converter heatsink temperature goes 

beyond the set supervision limits (par. ID354 and 

ID355). 

20 = Unrequested rotation direction (Appl. 

345) 

20 = Reference inverted (Appl. 6) 

Rotation direction is different from the requested 

one. 

 

21 = External brake control inverted (Appl. 

3456) 

External brake ON/OFF control (par. ID352 and 

ID353); Output active when brake control is OFF 

22 = Thermistor fault or warning 

(Appl.3456) 

The thermistor input of option board indicates motor 

overtemperature. Fault or warning depending on 

parameter ID732. 
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23 = Fieldbus DIN1 (Application 5) 

23 = Analogue input supervision 

(Application 6) 

Fieldbus digital input 1. See fieldbus manual.. 

Selects the analogue input to be monitored. See par. 

ID356, ID357, ID358 and ID463. 

24 = Fieldbus DIN1 (Application 6) Fieldbus digital input 1. See fieldbus manual. 

25 = Fieldbus DIN2 (Application 6) Fieldbus digital input 2. See fieldbus manual. 

26 = Fieldbus DIN3 (Application 6) Fieldbus digital input 3. See fieldbus manual. 

Table 8-9. Output signals via DO1 and output relays RO1 and RO2. 

315 Output frequency limit supervision function 234567 (2.3.10, 2.3.4.1,  2.3.2.1) 

0 No supervision 

1 Low limit supervision 

2 High limit supervision 

3 Brake-on control (Application 6 only, see chapter 9.1 on page 215) 

 

If the output frequency goes under/over the set limit (ID316) this function generates a 

message via digital output depending 

1) on the settings of parameters ID312 to ID314 (applications 3,4,5) or  

2) on to which output the supervision signal 1 (ID447) is connected (applications 6 and 7). 

Brake control uses different output functions. See ID445 & ID446. 

 

316 Output frequency limit supervision value 234567 (2.3.11, 2.3.4.2, 2.3.2.2) 

Selects the frequency value supervised by parameter ID315. See Figure 8-16. 

 

Figure 8-16. Output frequency supervision 

319 DIN2 function  5 (2.2.1) 

This parameter has 14 selections. If digital input DIN2 need not be used, set the 

parameter value to 00. 

 

1 External fault, normally open 

 Contact closed: Fault is displayed and motor stopped when the input is active 

2 External fault, normally closed 

 Contact open: Fault is displayed and motor stopped when the input is not active 

3 Run enable 

 Contact open: Start of motor disabled 

 Contact closed: Start of motor enabled 

f[Hz]

t

21  RO1
22  RO1
23  RO1

21  RO1
22  RO1
23  RO1

21  RO1
22  RO1
23  RO1

NX12K19

Example:

ID316

ID315 = 2
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4 Acceleration or deceleration time selection 

 Contact open: Acceleration/Deceleration time 1 selected 

  Contact closed: Acceleration/Deceleration time 2 selected 

5 Closing contact: Force control place to I/O terminal 

6 Closing contact: Force control place to keypad 

7 Closing contact: Force control place to fieldbus 

When the control place is forced to change the values of Start/Stop, Direction and 

Reference valid in the respective control place are used (reference according to 

parameters ID343, ID121 and ID122). 

Note: The value of ID125 (Keypad Control Place) does not change. 

When DIN2 opens the control place is selected according to keypad control place 

selection. 

 

8 Reverse  

Contact open: Forward  

Contact closed: Reverse 

9 Jogging speed (see par. ID124) 

 Contact closed: Jogging speed selected for frequency reference 

10 Fault reset 

 Contact closed: All faults reset 

 

11 Acceleration/Deceleration prohibited 

 Contact closed: No acceleration or deceleration possible until the contact is opened 

12 DC braking command 

 Contact closed: In Stop mode, the DC braking operates until the contact is opened. 

See Figure 8-17. 

13 Motor potentiometer UP 

 Contact closed: Reference increases until the contact is opened. 

Figure 8-17. DC braking command (selection 12) selected for DIN2. 
Left: Stop mode = Ramp; Right: Stop mode = Coasting 

If several inputs are programmed to reverse, one 

active contact is enough to set the direction to 

t

DIN2

t

NX12K32

DIN2

RUN
STOP

Output
frequency

RUN
STOP

Output
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ID515
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320 AI1 signal range  34567 (2.2.4, 2.2.16, 2.2.2.3) 

Applic. 

Sel. 

3,4,5 6 7 

0 0…100% 0…100% 0…100% 

1 4mA/20…100% 4mA/20…100% 4mA/20…100% 

2 Customised –10…+10V Customised 

3  Customised  

Table 8-10. Selections for parameter ID320 

For selection 'Customised', see parameters ID321 and ID322. 

 

321 AI1 custom setting minimum  34567 (2.2.5, 2.2.17, 2.2.2.4) 
322  AI1 custom setting maximum  34567 (2.2.6, 2.2.18, 2.2.2.5)  

These parameters set the analogue input 1 signal for any input signal span within -160—

160%. 

Example: If signal input scaling is set to 40%...80% the reference changes between 

minimum frequency (ID101) and maximum frequency (ID102) following a signal intensity 

of 8...16mA. 

 

323 AI1 signal inversion  3457 (2.2.7, 2.2.19, 2.2.2.6) 

If this parameter = 00,  no inversion  

of analogue input signal takes place. 

Note: In application 3, AI1 is place B 

frequency reference if parameter ID131= 0 

(default). 

 

Figure 8-18. AI1 no signal inversion 

 

If this parameter = 11 inversion of analogue 

input signal takes place. 
Max. AI1 signal = minimum frequency ref. 

Min. AI1 signal = maximum frequency ref. 

 

Figure 8-19. AI1 signal inversion 
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324 AI1 signal filter time  34567 (2.2.8, 2.2.20, 2.2.2.2) 

When this parameter is given a value 

greater than 0 the function that filters out 

disturbances from the incoming analogue 

signal is activated. 

 

Long filtering time makes the regulation 

response slower. See Figure 8-20. 

 

 

 

 

 

 

Figure 8-20. AI1 signal filtering 

325 Analogue input AI2 signal range 34567 (2.2.10, 2.2.22, 2.2.3.3) 

Applic. 

Sel. 

3, 4 5 6 7 

0 0…20mA 0…20mA 0…100% 0…100% 

1 4…20mA 4mA/20…100% 4mA/20…100% 4mA/20…100% 

2 Customised Customised –10…+10V Customised 

3   Customised  

Table 8-11. Selections for parameter ID325 

326 Analogue input AI2 custom setting min. 34567 (2.2.11, 2.2.23, 2.2.3.4) 
327 Analogue input AI2 custom setting max. 34567 (2.2.12, 2.2.24, 2.2.3.5) 

These parameters set AI2 for any input signal span within -160…160%. See ID321. 

 

Figure 8-21. Analogue input AI2 scaling. 

 

328 Analogue input 2 inversion   3457 (2.2.13, 2.2.25, 2.2.3.6) 

See ID323. 

Note: In application 3, AI2 is the place A frequency reference, if parameter ID117 = 1 

(default) 

 

ID325 = 0
AI2 = 0—100%

20 mA0

ID303

ID304

ID326 ID327

ID325 = 1
AI2 = 20-100%

4 mA
NX12K75
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(term. 3,4)

ID325 = Custom
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329 Analogue input 2 filter time  34567 (2.2.14, 2.2.26, 2.2.3.2) 

See ID324. 

 

330 DIN5 function   5 (2.2.3) 

The digital input DIN5 has 14 possible functions. If it need not be used, set the value of 

this parameter to 00. 

The selections are the same as in parameter ID319 except: 

 

13 Enable PID reference 2 

 Contact open: PID controller reference selected with parameter ID332. 

 Contact closed: PID controller keypad reference 2 selected with parameter R3.5. 

 

331  Motor potentiometer ramp time  3567 (2.2.22, 2.2.27, 2.2.1.2, 2.2.1.15) 

Defines the speed of change of the motor potentiometer reference value (Hz/s). Motor 

control ramp times are still active. 

 

332 PID controller reference signal (Place A)  57 (2.1.11) 

Defines which frequency reference place is selected for the PID controller. 

 
Applic. 

Sel. 

5 7 

0 Analogue input 1 Analogue input 1 

1 Analogue input 2 Analogue input 2 

2 PID ref. from menu M3, par. P3.4 AI3 

3 
Fieldbus ref. (FBProcessDataIN1) 

See chapter 9.6 
AI4 

4 Motor potentiometer reference PID ref. from menu M3, par. P3.4 

5 
 Fieldbus ref. (FBProcessDataIN1) 

See chapter 9.6 

6  Motor potentiometer reference 

Table 8-12. Selections for parameter ID332 

333 PID controller actual value selection 57 (2.2.8, 2.2.1.8) 

This parameter selects the PID controller actual value. 

0 Actual value 1 

1 Actual value 1 + Actual value 2 

2 Actual value 1 – Actual value 2 

3 Actual value 1 * Actual value 2 

4 Smaller one of Actual value 1 and Actual value 2 

5 Greater one of Actual value 1 and Actual value 2 

6 Mean value of Actual value 1 and Actual value 2 

7 Square root of Actual value 1 + Square root of Actual value 2 
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334 Actual value 1 selection  57 (2.2.9, 2.2.1.9) 
335 Actual value 2 selection  57 (2.2.10, 2.2.1.10) 

0 Not used 

1 AI1 

2 AI2 

3 AI3 

4 AI4 

5 Fieldbus (Actual value 1: FBProcessDataIN2; Actual value 2: FBProcessDataIN3). 

 See chapter 9.6. 

Application 5 

6 Motor torque 

7 Motor speed 

8 Motor current 

9 Motor power 

10 Encoder frequency (for Actual value 1 only) 

 

336 Actual value 1 minimum scale 57 (2.2.11, 2.2.1.11) 

Sets the minimum scaling point for Actual value 1. See Figure 8-22. 

 

337 Actual value 1 maximum scale 57 (2.2.12, 2.2.1.12) 

Sets the maximum scaling point for Actual value 1. See Figure 8-22. 

 

338 Actual value 2 minimum scale 57 (2.2.13, 2.2.1.13) 

Sets the minimum scaling point for Actual value 2. See Figure 8-22. 

 

339 Actual value 2 maximum scale 57 (2.2.14, 2.2.1.14) 

Sets the maximum scaling point for Actual value 2. See Figure 8-22. 

Figure 8-22. Examples of actual value signal scaling 

340 PID error value inversion  57 (2.2.32, 2.2.1.5) 

This parameter allows you to invert the error value of the PID controller (and thus the 

operation of the PID controller). 

0 No inversion 

1 Inverted 

 

341 PID reference rise time  57 (2.2.33, 2.2.1.6) 

Defines the time during which the PID controller reference rises from 0% to 100%. 

 

0

100

NX12k34

100 140-30

0
0
4

100

0
1008030

10,0 V

20,0 mA

76,5
(15,3 mA)

17,7
(3,5 mA)

0
0
4

10,0 V8,03,0
20,0 mA16,06,0

16,88,8 20,0 mA
20,0 mA

Scaled
input signal [%]

Analogue
input [%]

Scaled
input signal [%]

Analogue
input [%]

ID338 =  -30%
ID339 = 140%

ID336 = 30%
ID337 = 80%
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342 PID reference fall time  57 (2.2.34, 2.2.1.7) 

Defines the time during which the PID controller reference falls from 100% to 0%. 

 

343 I/O B reference selection  57 (2.2.5, 2.2.1.1) 

Defines the selected frequency reference place when the drive is controlled from the I/O 

terminal and reference place B is active (DIN6=closed). 

0 AI1 reference (terminals 2 and 3, e.g. potentiometer) 

1 AI2 reference (terminals 5 and 6, e.g. transducer) 

2 AI3 reference 

3 AI4 reference 

4 Keypad reference (parameter R32) 

5 Reference from Fieldbus (FBSpeedReference) 

6 Motor potentiometer reference 

7 PID controller reference 

 - select actual value (par. ID333 to ID339) and the PID control reference (par. ID332) 

If value 66 is selected for this parameter in AApplication 5, the values of parameters ID319 

and ID301 are automatically set to 13. 

In AApplication 7, the functions Motorpotentiometer DOWN and Motorpotentiometer UP 
must be connected to digital inputs (parameters ID417 and ID418), if value 66 is selected 

for this parameter. 

 

344 Reference scaling minimum value, place B 57 (2.2.35, 2.2.1.18) 
345 Reference scaling maximum value, place B 57 (2.2.36, 2.2.1.19) 

You can choose a scaling range for the frequency reference from control place B 

between the Minimum and Maximum frequency. 

If no scaling is desired set the parameter value to 00. 

In figures below, input AI1 with signal range 0…100% is selected for Place B reference. 

 

NOTE: This scaling does not affect the fieldbus reference (scaled between Minimum 

frequency (par. ID101) and Maximum frequency (par. ID102). 

Figure 8-23. Left: Par. ID344=0 (No reference scaling) Right: Reference scaling 

0

NX12K35

0

Output
frequency

Max freq. ID102

Min freq. ID101

Output
frequency

Max freq. ID102

Min freq. ID101
Analogue
input [V]

Analogue
input [V]

ID345

ID344

1010

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2482 of 3168



Description of parameters vacon • 147 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 8

346 Output freq. limit 2 supervision function 34567 (2.3.12, 2.3.4.3, 2.3.2.3) 

0 No supervision 

1 Low limit supervision 

2 High limit supervision 

3 Brake-on control (Application 6 only, see chapter 9.1 on page 215) 

4 Brake-on/off control (Application 6 only, see chapter 9.1 on page 215) 

If the output frequency goes under/over the set limit (ID347) this function generates a 

warning message through a digital output depending on 

1) the settings of parameters ID312 to ID314 (applications 3,4,5) or  

2) to which output the supervision signal 2 (ID448) is connected (applications 6 and 7). 

Brake control uses different output functions. See parameters ID445 & ID446. 

 

347 Output frequency limit 2 supervision value 34567 (2.3.13, 2.3.4.4, 2.3.2.4) 

Selects the frequency value supervised by parameter ID346. See Figure 8-16. 

 

348 Torque limit, supervision function  34567 (2.3.14, 2.3.4.5, 2.3.2.5) 

0 = No supervision 

1 = Low limit supervision 

2 = High limit supervision 

3 = Brake-off control (Application 6 only, see chapter 9.1 on page 215) 

If the calculated torque value falls below or exceeds the set limit (ID349) this function 

generates a message through a digital output depending on 

1) the settings of parameters ID312 to ID314 (applications 3,4,5) or  

2) to which output the torque limit supervision signal (par. ID451) is connected 

(applications 6 and 7). 

 

349  Torque limit, supervision value  34567 (2.3.15, 2.3.4.6, 2.3.2.6) 

Set here the torque value to be supervised by parameter ID348. 

 

Applications 3 and 4: 

Torque supervision value can be reduced below the setpoint with external free analogue 

input signal selection and selected function, see parameters ID361 and ID362. 

 

350  Reference limit, supervision function 34567 (2.3.16, 2.3.4.7, 2.3.2.7) 

0 = No supervision 

1 = Low limit supervision 

2 = High limit supervision  

If the reference value falls below or exceeds the set limit (ID351), this function generates 

a warning through a digital output depending on 

1) the settings of parameters ID312 to ID314 (applications 3,4,5) or  

2) to which output the reference limit supervision signal (par. ID449) is connected 

(applications 6 and 7). 

 

The supervised reference is the current active reference. It can be place A or B 

reference depending on DIN6 input, I/O reference, panel reference or fieldbus reference. 
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351 Reference limit, supervision value  34567 (2.3.17, 2.3.4.8, 2.3.2.8) 

The frequency value to be supervised with the parameter ID350. Give the value in 

percent of the scale between the minimum and maximum frequencies. 

 

352 External brake-off delay   34567 (2.3.18, 2.3.4.9, 2.3.2.9) 
353 External brake-on delay   34567 (2.3.19, 2.3.4.10, 2.3.2.10) 

The function of the external brake can be timed to the start and stop control signals with 

these parameters. See Figure 8-24 and chapter 9.1 on page 215. 

The brake control signal can be programmed via the digital output DO1 or via one of the 

relay outputs RO1 and RO2, see parameters ID312 to ID314 (applications 3,4,5) or ID445 

(applications 6 and 7). The brake-on delay is ignored when the unit is reaching a stop 

state after a rampdown or if stopped by coasting. 

Figure 8-24. External brake control: 
a) Start/Stop logic selection, ID300 = 0, 1 or 2 
b) Start/Stop logic selection, ID300= 3 

354 Frequency converter temperature limit supervision 34567 (2.3.20,  2.3.4.11, 2.3.2.11) 

0 = No supervision 

1 = Low limit supervision 

2 = High limit supervision 

 

If the temperature of the frequency converter unit falls below or exceeds the set limit 

(ID355), this function generates a message through a digital output depending on 

1) the settings of parameters ID312 to ID314 (applications 3,4,5) or  

2) to which output the temperature limit supervision signal (par. ID450) is connected 

(applications 6 and 7). 

 

355 Frequency converter temperature limit value 34567 (2.3.21, 2.3.4.12, 
 2.3.2.12) 

This temperature value is supervised by parameter ID354. 

 

356 Analogue supervision signal   6 (2.3.4.13) 

With this parameter you can select the analogue input to be monitored. 

 

0 = Not used 

1 = AI1 

2 = AI2 

3 = AI3 

4 = AI4  

 

t

a)

t

b)

NX12K45

DO1/RO1/
RO2

tOFF = ID352 tON = ID353 tOFF = ID352 tON = Par. ID353

DO1/RO1/
RO2

DIN1: RUN FWD
          STOP

External
BRAKE: OFF
              ON

DO1/RO1/
RO2

DIN2: RUN REV
          STOP

DIN1: START
          PULSE

External
BRAKE: OFF
              ON

DIN2: STOP
          PULSE
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357 Analogue supervision low limit   6 (2.3.4.14) 
358 Analogue supervision high limit  6 (2.3.4.15) 

These parameters set the low and high limits of the signal selected with par. ID356. See 

Figure 8-25. 

Figure 8-25. An example of On/Off-control 

359 PID controller minimum limit  5 (2.2.30) 
360 PID controller maximum limit  5 (2.2.31) 

With these parameters you can set the minimum and maximum limits for the PID 

controller output.  

Limit setting: –1600.0% (of fmax) < par. ID359 < par. ID360 < 1600.0% (of fmax). 

These limits are of importance for example when you define the gain, I-time and D-time 

for the PID controller. 

 

361   Free analogue input, signal selection  34 (2.2.20, 2.2.17) 

Selection of input signal of a free analogue input (an input not used for reference signal): 

 

0 = Not in use 

1 = Analogue input 1 (AI1) 

2 = Analogue input 2 (AI2) 

 

0

1
RO1

ID357

ID358

NX12k116

Time

Analogue input (selected with par. ID356)

In this example the programming of par. ID463 = B.1
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0

100%
Par. ID507

0,4 x IH

NX12K58

DC-braking
current

Free analogue
input

Signal range

10

1

NX12K59

2

Factor R

Free
analogue
input

Signal range

100%
Par. ID107

NX12K61

Torque limit

Analogue
input

Signal range0 V
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4 mA
Custom

10 V
20 mA
20 mA
Custom

362 Free analogue input, function  34 (2.2.21, 2.2.18) 

This parameter is used for selecting a 

function for a free analogue input signal: 

 

0 = Function is not in use 

 

1 = Reduces motor current limit (ID107) 

 

This signal will adjust the maximum 

motor current between 0 and max. limit 

set with ID107. See Figure 8-26. 

 

Figure 8-26. Scaling of max. motor current 

2 = Reduces DC braking current. 

 

DC braking current can be reduced 

with the free analogue input signal 

between zero current and the current 

set with the parameter ID507. See 

Figure 8-27. 

Figure 8-27. Reduction of DC braking current 

3 = Reduces acceleration and deceleration times. 

 

Acceleration and deceleration times 

can be reduced with the free analogue 

input signal according to the following 

formulas: 

 

Reduced time = set acc./deceler.  

time (par.ID103, ID104; ID502, ID503) 

divided by the factor R in Figure 8-28.  

 

 

 

Figure 8-28. Reduction of acceleration and 
deceleration times 
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0 NX12K60

Torque
limit

Free
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input
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Torque
limit

Free
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range

100%

Par. ID349

4 = Reduces torque supervision limit 

 

Set supervision limit can be reduced 

with the free analogue input signal 

between 0 and set torque limit 

supervision value (ID349), see Figure 

8-29. 

 
 

Figure 8-29. Reduction of torque supervision 
limit 

363 Start/Stop logic selection, place B  3 (2.2.15) 

0 DIN4: closed contact = start forward 

 DIN5:  closed  contact = start reverse  

Figure 8-30. Start forward/Start reverse 

 The first selected direction has the highest priority. 

 When the DIN4 contact opens the direction of rotation starts the change. 

 If Start forward (DIN4) and Start reverse (DIN5) signals are active simultaneously 

the Start forward signal (DIN4) has priority. 

   

1 DIN4: closed contact = start open contact = stop 

 DIN5: closed contact = reverse open contact = forward 

 See Figure 8-31. 

1 2 3

t

NX12K09

Output
frequency

Stop function
(ID506)
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FWD

REV

DIN4
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Figure 8-31. Start, Stop, Reverse  

2 DIN4: closed contact = start    open contact = stop 

 DIN5: closed contact = start enabled open contact = start disabled and drive stopped 

if running 

 

3 3-wire connection (pulse control): 

 DIN4: closed contact = start pulse 

 DIN5: open contact  = stop pulse 

 (DIN3 can be programmed for reverse command) 

 See Figure 8-32. 

Figure 8-32. Start pulse/ Stop pulse. 

The selections 44 to 66 shall be used to exclude the possibility of an unintentional start 

when, for example, power is connected, re-connected after a power failure, after a fault 

reset, after the drive is stopped by Run Enable (Run Enable = False) or when the control 

place is changed. The Start/Stop contact must be opened before the motor can be 

started. 

 

4 DIN4: closed contact = start forward ((Rising edge required to start) 

 DIN5: closed contact = start reverse ((Rising edge required to start) 

 

t

NX012K11

REV

Output
frequency

Stop function
(ID506)
= coasting

If Start and Stop pulses are
simultaneous the Stop pulse
overrides the Start pulse

Start

Stop

DIN4

DIN5

t

NX12K10

Output
frequency

Stop function
(ID506)
= coasting

FWD

REV

DIN4

DIN5

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2488 of 3168



Description of parameters vacon • 153 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 8

5 DIN4: closed contact = start ((Rising edge required to start) 

  open contact = stop 

 DIN5: closed contact = reverse 

  open contact = forward 

 

6 DIN4: closed contact = start ((Rising edge required to start) 

  open contact = stop 

 DIN5: closed contact = start enabled 

  open contact = start disabled and drive stopped if running 

 

364 Reference scaling, minimum value, place B  3 (2.2.18) 
365 Reference scaling, maximum value, place B  3 (2.2.19) 

See parameters ID303 and ID304 above. 

 

366 Easy changeover  5 (2.2.37) 

0 Keep reference 

1 Copy reference 

If Copy reference has been selected it is possible to switch from direct control to PID 

control and back without scaling the reference and actual value. 

For example: The process is driven with direct frequency reference (Control place I/O B, 

fieldbus or keypad) to some point and then the control place is switched to one where 

the PID controller is selected. The PID control starts to maintain that point.  

It is also possible to change the control source back to direct frequency control. In this 

case, the output frequency is copied as the frequency reference. If the destination place 

is Keypad the run status (Run/Stop, Direction and Reference) will be copied. 

The changeover is smooth when the reference of the destination source comes from the 

Keypad or an internal motor potentiometer (par. ID332 [PID Ref.] = 2 or 4, ID343 [I/O B 

Ref] = 2 or 4, par. ID121 [Keypad Ref] = 2 or 4 and ID122 [Fieldbus Ref]= 2 or 4. 

 

367 Motor potentiometer memory reset (Frequency reference)  3567 (2.2.23, 
 2.2.28, 2.2.1.3, 2.2.1.16) 

0 No reset 

1 Memory reset in stop and powerdown 

2 Memory reset in powerdown 

 

370 Motor potentiometer memory reset (PID reference)  57 (2.2.29, 2.2.1.17) 

0 No reset 

1 Memory reset in stop and powerdown 

2 Memory reset in powerdown 
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371 PID reference 2 (Place A additional reference)  7 (2.2.1.4) 

If the PID reference 2 enable input function (ID330)= TRUE, this parameter defines which 

reference place is selected as PID controller reference. 

0 = AI1 reference (terminals 2 and 3, e.g. potentiometer) 

1 = AI2 reference (terminals 5 and 6, e.g. transducer) 

2 = AI3 reference 

3 = AI4 reference 

4 = PID reference 1 from keypad 

5 = Reference from Fieldbus (FBProcessDataIN3); see chapter 9.6 

6 = Motor potentiometer 

7 = PID reference 2 from keypad 

If value 66 is selected for this parameter, the functions Motor potentiometer DOWN and 

Motor potentiometer UP must be connected to digital inputs (parameters ID417 and 

ID418). 

 

372 Supervised analogue input   7 (2.3.2.13) 

0 = Analogue input 1 (AI1) 

1 = Analogue input 2 (AI2) 

 

373 Analogue input limit supervision  7 (2.3.2.14) 

If the value of the selected analogue input goes under/over the set supervision value 

(par. ID374) this function generates a message through the digital output or the relay 

outputs depending on to which output the analogue input supervision function (par. 

ID463) is connected. 

0 No supervision 

1 Low limit supervision 

2 High limit supervision 

 

374 Analogue input supervised value  7 (2.3.2.15) 

The value of the selected analogue input to be supervised by parameter ID373. 

 

375 Analogue output offset   67 (2.3.5.7, 2.3.3.7) 

Add –100.0 to 100.0% to the analogue output signal. 

 

376 PID sum point reference (Place A direct reference) 5 (2.2.4) 

Defines which reference source is added to PID controller output if PID controller is 

used. 

0 No additional reference (Direct PID output value) 

1 PID output + AI1 reference from terminals 2 and 3 (e.g. potentiometer) 

2 PID output + AI2 reference from terminals 4 and 5 (e.g. transducer) 

3 PID output + PID keypad reference 

4 PID output + Fieldbus reference (FBSpeedReference) 

5 PID output + Motor potentiometer reference 

6 PID output + Fieldbus + PID output (ProcessDataIN3); see chapter 9.6 

7 PID output + Motor potentiometer 

If value 77 is selected for this parameter, the values of parameters ID319 and ID301 are 

automatically set to 13. See Figure 8-33. 
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Figure 8-33. PID sum point reference 

Note: The maximum and minimum limits illustrated in the picture limit only the PID 

output, no other outputs. 

 

377 AI1 signal selection  234567 (2.2.8, 2.2.3, 2.2.15, 2.2.2.1) 

Connect the AI1 signal to the analogue input of your choice with this parameter. For 

more information about the TTF programming method, see chapter 6.4. 

 

384 AI1 joystick hysteresis 6 (2.2.2.8) 

This parameter defines the joystick hysteresis between 0 and 20 %. 

When the joystick or potentiometer control is turned from reverse to forward, the output 

frequency falls linearly to the selected minimum frequency (joystick/potentiometer in 

middle position) and stays there until the joystick/potentiometer is turned towards the 

forward command. It depends on the amount of joystick hysteresis defined with this 

parameter, how much the joystick/potentiometer must be turned to start the increase of 

the frequency towards the selected maximum frequency. 

If the value of this parameter is 0, the frequency starts to increase linearly immediately 

when the joystick/potentiometer is turned towards the forward command from the 

middle position. When the control is changed from forward to reverse, the frequency 

follows the same pattern the other way round. See Figure 8-34. 

 

Hz

t

30,00

20,00
PID Min limit

PID Max limit
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Figure 8-34. An example of joystick hysteresis. In this example, the value of par. ID385 (Sleep 
limit) = 0 

385 AI1 sleep limit   6 (2.2.2.9) 

The frequency converter is stopped if the AI signal level falls below the Sleep limit 
defined with this parameter. See also par. ID386 and Figure 8-35. 

 

Figure 8-35. Example of sleep limit function 
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Figure 8-36. Joystick hysteresis with minimum frequency at 35Hz 

386 AI1 sleep delay  6 (2.2.2.10) 

This parameter defines the time the analogue input signal has to stay under the sleep 

limit determined with parameter ID385 in order to stop the frequency converter. 

 

388 AI2 signal selection  234567 (2.2.9, 2.2.21, 2.2.3.1) 

Connect the AI2 signal to the analogue input of your choice with this parameter. For 

more information about the TTF programming method, see chapter 6.4. 

 

393 AI2 reference scaling, minimum value  6 (2.2.3.6) 
394 AI2 reference scaling, maximum value  6 (2.2.3.7) 

Additional reference scaling. If the values of both ID393 and ID394 are zero scaling is set 

off. The minimum and maximum frequencies are used for scaling. See par. ID’s 303 and 

304. 

 

395 AI2 joystick hysteresis    6 (2.2.3.8) 

This parameter defines the joystick dead zone between 0 and 20%. 

See ID384. 

 

396 AI2 sleep limit     6 (2.2.3.9) 

The frequency converter is stopped if the AI signal level falls below the Sleep limit 
defined with this parameter. See also par. ID397 and Figure 8-35. 

See ID385. 

 

397 AI2 sleep delay     6 (2.2.3.10) 

This parameter defines the time the analogue input signal has to stay under the sleep 

limit determined with parameter AI2 sleep limit (ID396) in order to stop the frequency 

converter. 

 

NX12k95

A B

ID321
= 20 %

ID322
= 90 %

50% 50%
Reference
scaling max
ID304 = 70Hz

Max freq. ID102
= 50Hz

Min freq. ID101 =
Ref. scaling min
ID303 = 0Hz

From forward to reverse

Analogue
input (V/mA)
(0-10V/20mA)

Joystick hysteresis,
ID384 = 20 %

Frequency reference
Hz REVERSE FORWARD

From reverse to forward
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399 Scaling of current limit  6 (2.2.6.1) 

0 = Not used 

1 = AI1 

2 = AI2 

3 = AI3 

4 = AI4 

5 = Fieldbus (FBProcessDataIN2); see chapter 9.6. 

 

This signal will adjust the maximum motor current between 0 and Motor current limit 

(ID107). 
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0

100%
Par. ID507

NX12K58

DC-braking
current

Free analogue
input

Signal range

10

1

NX12K59

2

Factor R

Free
analogue
input

Signal range

400 Scaling of DC-braking current  6 (2.2.6.2) 

See par. ID399 for the selections. 

 

DC-braking current can be reduced 

with the free analogue input signal 

between zero current and the current 

set with parameter ID507. See Figure 

8-37. 

Figure 8-37. Scaling of DC-braking current 

401 Scaling of acceleration and deceleration times 6 (2.2.6.3) 

See par. ID399. 

 

Acceleration and deceleration times 

can be reduced with the free analogue 

input signal according to the following 

formulas: 

 

Reduced time = set acc./deceler.  

time (par. ID103, ID104; ID502, ID503) 

divided by the factor R from Figure 

8-38. 

 

Analogue input level zero corre-

sponds to ramp times set by para-

meters. Maximum level means a 

tenth of value set by parameter. 
Figure 8-38. Reducing of acceleration and 
deceleration times 
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0 NX12K60

Torque
limit

Free
analogueinput

Signal
range

Torque
limit

Free
analogueinput

Signal
range

100%

Par. ID349

402 Scaling of torque supervision limit  6 (2.2.6.4) 

See ID399. 

 

The set torque supervision limit can 

be reduced with the free analogue 

input signal between 0 and the set 

supervision limit, ID349. See Figure 

8-39. 

Figure 8-39. Reducing torque supervision limit 

403 Start signal 1   6 (2.2.7.1) 

Signal selection 1 for the start/stop logic. 

Default programming A.1. 

 

404 Start signal 2   6 (2.2.7.2) 

Signal selection 2 for the start/stop logic. 

Default programming A.2. 

 

405 External fault (close)  67 (2.2.7.11, 2.2.6.4) 

Contact closed: Fault (F51) is displayed and motor stopped. 

 

406 External fault (open)  67 (2.2.7.12, 2.2.6.5) 

Contact open: Fault (F51) is displayed and motor stopped. 

 

407  Run enable   67 (2.2.7.3, 2.2.6.6) 

Contact open: Start of motor disabled 

Contact closed: Start of motor enabled 

The frequency converter is stopped according to the selected function at par. ID506. The 

follower drive will always coast to stop. 

 

408 Acceleration/Deceleration time selection  67 (2.2.7.13, 2.2.6.7) 

Contact open: Acceleration/Deceleration time 1 selected 

Contact closed: Acceleration/Deceleration time 2 selected 

 

Set Acceleration/Deceleration times with parameters ID103 and ID104 and the 

alternative ramp times with ID502 and ID503. 

 

409 Control from I/O terminal  67 (2.2.7.18, 2.2.6.8) 

Contact closed: Force control place to I/O terminal 

This input has priority over parameters ID410 and ID411. 
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410 Control from keypad   67 (2.2.7.19, 2.2.6.9) 

Contact closed: Force control place to keypad 

This input has priority over parameter ID411 but preceded in priority by ID409. 

 

411 Control from fieldbus   67 (2.2.7.20, 2.2.6.10) 

Contact closed: Force control place to fieldbus 

This input is preceded in priority by parameters ID409 and ID410. 

 

NOTE: When the control place is forced to change the values of Start/Stop, Direction and 

Reference valid in the respective control place are used.  

The value of parameter ID125 (Keypad Control Place) does not change. 

When the input opens the control place is selected according to keypad control 

parameter ID125. 

 

412 Reverse     67 (2.2.7.4, 2.2.6.11) 

Contact open: Direction forward 

Contact closed: Direction reverse 

This command is active when Start signal 2 (ID404) is used for other purposes. 

 

413 Jogging speed    67 (2.2.7.16, 2.2.6.12) 

Contact closed: Jogging speed selected for frequency reference 

See parameter ID124. 

Default programming: A.4. 

 

414 Fault reset    67 (2.2.7.10, 2.2.6.13) 

Contact closed: All faults are reset. 

 

415 Acceleration/Deceleration prohibited  67 (2.2.7.14, 2.2.6.14) 

Contact closed: No acceleration or deceleration possible until the contact is opened. 

 

416  DC-braking    67 (2.2.7.15, 2.2.6.15) 

Contact closed: In STOP mode, the DC braking operates until the contact is opened. 

See ID1080. 

 

417 Motor potentiometer DOWN  67 (2.2.7.8, 2.2.6.16) 

Contact closed:  Motor potentiometer reference DECREASES until the contact is 

opened. 

 

418 Motor potentiometer UP  67 (2.2.7.9, 2.2.6.17) 

Contact closed: Motor potentiometer reference INCREASES until the contact is 

opened. 

 

419 Preset speed 1    6 (2.2.7.5) 
420 Preset speed 2    6 (2.2.7.6) 
421 Preset speed 3    6 (2.2.7.7) 

Digital input selections for activating the preset speeds. 
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422 AI1/AI2 selection    6 (2.2.7.17) 

With value 14 selected for parameter ID117, this parameter allows you to select either 

AI1 or AI2 signal for the frequency reference. 

 

423 Start A signal    7 (2.2.6.1) 

Start command from control place A. 

Default programming: A.1 

 

424 Start B signal    7 (2.2.6.2) 

Start command from control place B. 

Default programming: A.4 

 

425 Control place A/B selection  7 (2.2.6.3) 

Contact open: Control place A 

Contact closed: Control place B 

Default programming: A.6 

 

426 Autochange 1 interlock   7 (2.2.6.18) 

Contact closed: Interlock of autochange drive 1 or auxiliary drive 1 activated. 

Default programming: A.2. 

 

427 Autochange 2 interlock   7 (2.2.6.19) 

Contact closed: Interlock of autochange drive 2 or auxiliary drive 2 activated. 

Default programming: A.3. 

 

428 Autochange 3 interlock   7 (2.2.6.20) 

Contact closed: Interlock of autochange drive 3 or auxiliary drive 3 activated. 

 

429 Autochange 4 interlock   7 (2.2.6.21) 

Contact closed: Interlock of autochange drive 4 or auxiliary drive 4 activated. 

 

430 Autochange 5 interlock   7 (2.2.6.22) 

Contact closed: Interlock of autochange drive 5 activated. 

 

431 PID reference 2  7 (2.2.6.23) 

Contact open: PID controller reference selected with parameter ID332. 

Contact closed: PID controller keypad reference 2 selected with par. ID371. 

 

432 Ready   67 (2.3.3.1, 2.3.1.1) 

The frequency converter is ready to operate. 

 

433 Run   67 (2.3.3.2, 2.3.1.2) 

The frequency converter operates. 

 

434 Fault   67 (2.3.3.3, 2.3.1.3) 

A fault trip has occurred. 
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435 Inverted fault  67 (2.3.3.4, 2.3.1.4) 

No fault trip has occurred. 

 

436 Warning   67 (2.3.3.5, 2.3.1.5) 

General warning signal. 

 

437 External fault or warning  67 (2.3.3.6, 2.3.1.6) 

Fault or warning depending on par. ID701. 

 

438 Reference fault or warning  67 (2.3.3.7, 2.3.1.7) 

Fault or warning depending on parameter ID700. 

 

439 Drive overtemperature warning  67 (2.3.3.8, 2.3.1.8) 

The heatsink temperature exceeds the warning limit. 

 

440 Reverse     67 (2.3.3.9, 2.3.1.9) 

The Reverse command has been selected. 

 

441 Unrequested direction   67 (2.3.3.10, 2.3.1.10) 

Motor rotation direction is different from the requested one. 

 

442 At speed     67 (2.3.3.11, 2.3.1.11) 

The output frequency has reached the set reference. 

Hysteresis is equal to motor nominal slip with induction motors and to 1,00 Hz with PMS 

motors. 

 

443 Jogging speed    67 (2.3.3.12, 2.3.1.12) 

Jogging speed selected. 

 

444 I/O control place active  67 (2.3.3.13, 2.3.1.13) 

I/O terminal is the active contol place. 

 

445 External brake control   67 (2.3.3.14, 2.3.1.14) 

External brake ON/OFF control. See chapter 9.1 for details. 

 

Example: RO1 on OPT-A2 board: 

Brake function ON: Terminals 22-23 are closed (relay is energized). 

Brake function OFF: Terminals 22-23 are open (relay not energized).  

 

Note: When power from control board is removed terminals 22-23 open. 

 

When using the Master Follower function, the follower drive will open the brake at the 

same time as the Master does even if the Follower's conditions for brake opening have 

not been met. 
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446 External brake control, inverted  67 (2.3.3.15, 2.3.1.15) 

External brake ON/OFF control. See chapter 9.1 for details. 

 

Example: RO1 on OPT-A2 board: 

Brake function ON: Terminals 22-23 are open. (Relay not energized) 

Brake function OFF: Terminals 22-23 are closed. (Relay is energized). 

 

When using the Master Follower function, the follower drive will open the brake at the 

same time as the Master does even if the Follower's conditions for brake opening have 

not been met. 

 

447 Output frequency limit 1 supervision  67 (2.3.3.16, 2.3.1.16) 

The output frequency goes outside the set supervision low limit/high limit (see 

parameters ID315 and ID316). 

 

448 Output frequency limit 2 supervision  67 (2.3.3.17, 2.3.1.17) 

The output frequency goes outside the set supervision low limit/high limit (see 

parameters ID346 and ID347) 

 

449 Reference limit supervision   67 (2.3.3.18, 2.3.1.18) 

Active reference goes beyond the set supervision low limit/high limit (see parameters 

ID350 and ID351). 

 

450 Temperature limit supervision   67 (2.3.3.19, 2.3.1.19) 

Frequency converter heatsink temperature goes beyond the set supervision limits (see 

parameters ID354 and ID355). 

 

451 Torque limit supervision   67 (2.3.3.20, 2.3.1.20) 

The motor torque goes beyond the set supervision limits (see parameters ID348 and 

ID349). 

 

452 Thermistor fault or warning   67 (2.3.3.21, 2.3.1.21) 

Motor thermistor initiates a overtemperature signal which can be led to a digital output. 

 

NOTE: This function requires a converter equipped with a thermistor input. 

 

454 Motor regulator activation   67 (2.3.3.23, 2.3.1.23) 

One of the limit regulators (current limit, torque limit) has been activated. 

 

455 Fieldbus Digital input 1    67 (2.3.3.24, 2.3.1.24) 
456 Fieldbus Digital input 2    67 (2.3.3.25, 2.3.1.25) 
457 Fieldbus Digital input 3    67 (2.3.3.26, 2.3.1.26) 

The data from the fieldbus (Fieldbus Control Word) can be led to frequency converter 

digital outputs. See the fieldbus manual for details. See also ID169 and ID170. 
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458 Autochange 1/Auxiliary drive 1 control  7 (2.3.1.27) 

Control signal for autochange/auxiliary drive 1. 

Default programming: B.1 

 

459 Autochange 2/Auxiliary drive 2 control  7 (2.3.1.28) 

Control signal for autochange/auxiliary drive 2. 

Default programming: B.2 

 

460 Autochange 3/Auxiliary drive 3 control  7 (2.3.1.29) 

Control signal for autochange/auxiliary drive 3. If three (or more) auxiliary drives are 

used, we recommend to connect nr 3, too, to a relay output. Since the OPT-A2 board only 

has two relay outputs it is advisable to purchase an I/O expander board with extra relay 

outputs (e.g. Vacon OPT-B5). 

 

461 Autochange 4/Auxiliary drive 4 control  7 (2.3.1.30) 

Control signal for autochange/auxiliary drive 4. If three (or more) auxiliary drives are 

used, we recommend to connect nr 3 and 4, too, to a relay output. Since the OPT-A2 

board only has two relay outputs it is advisable to purchase an I/O expander board with 

extra relay outputs (e.g. Vacon OPT-B5). 

 

462 Autochange 5 control    7 (2.3.1.31) 

Control signal for autochange drive 5. 

 

463 Analogue input supervision limit  67 (2.3.3.22, 2.3.1.22) 

The selected analogue input signal goes beyond the set supervision limits (see 

parameters ID372, ID373 and ID374). 

 

464 Analogue output 1 signal selection 234567 (2.3.1, 2.3.5.1, 2.3.3.1) 

Connect the AO1 signal to the analogue output of your choice with this parameter. For 

more information about the TTF programming method, see chapter 6.4. 

 

471 Analogue output 2 signal selection 234567 (2.3.12, 2.3.22, 2.3.6.1, 2.3.4.1) 

Connect the AO2 signal to the analogue output of your choice with this parameter. For 

more information about the TTF programming method, see chapter 6.4. 

 

472 Analogue output 2 function  234567 (2.3.13, 2.3.23, 2.3.6.2, 2.3.4.2) 
473 Analogue output 2 filter time  234567 (2.3.14, 2.3.24, 2.3.6.3, 2.3.4.3) 
474 Analogue output 2 inversion  234567 (2.3.15, 2.3.25, 2.3.6.4, 2.3.4.4) 
475 Analogue output 2 minimum  234567 (2.3.16, 2.3.26, 2.3.6.5, 2.3.4.5) 
476 Analogue output 2 scaling  234567 (2.3.17, 2.3.27, 2.3.6.6, 2.3.4.6) 

For more information on these five parameters, see the corresponding parameters for 

the analogue output 1 on pages 137 to  138. 

 

477 Analogue output 2 offset  67 (2.3.6.7, 2.3.4.7) 

Add –100.0 to 100.0% to the analogue output. 
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100%

Par. ID349

478 Analogue output 3, signal selection 67 (2.3.7.1, 2.3.5.1) 

See ID464. 

 

479 Analogue output 3, function  67 (2.3.7.2, 2.3.5.2) 

This parameter selects the desired function for the analogue output signal. See ID307. 

 

480 Analogue output 3, filter time  67 (2.3.7.3, 2.3.5.3) 

Defines the filtering time of the analogue output signal. Setting this parameter value 00 

will deactivate filtering. See ID308. 

 

481 Analogue output 3 inversion  67 (2.3.7.4, 2.3.5.4) 

Inverts the analogue output  signal. See ID309. 

 

482 Analogue output 3 minimum  67 (2.3.7.5, 2.3.5.5) 

Defines the signal minimum to either 0 mA or 4 mA (living zero). See ID310. 

 

483 Analogue output 3 scaling  67 (2.3.7.6, 2.3.5.6) 

Scaling factor for analogue output. Value 200% will double the output. See ID311. 

 

484 Analogue output 3 offset  67 (2.3.7.7, 2.3.5.7) 

Add –100.0 to 100.0% to the analogue output signal. See ID375. 

 

485 Scaling of motoring torque limit  6 (2.2.6.5) 

0 = Not used 

1 = AI1 

2 = AI2 

3 = AI3 

4 = AI4 

5 = Fieldbus 

(FBProcessDataIN2); see 

chapter 9.6. 

 

 

 

 

 

 

 

 

 
Figure 8-40.Scaling of motoring torque limit 

 

486 Digital output 1 signal selection  6 (2.3.1.1) 

Connect the delayed DO1 signal to the digital output of your choice with this parameter. 

For more information about the TTF programming method, see chapter 6.4. Digital 

output function can be inverted by Control options, par. ID1084. 
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ID494 = 10%

Adjust 0 %

487 Digital output 1 on-delay  6 (2.3.1.3) 
488 Digital output 1 off-delay  6 (2.3.1.4) 

With these parameters you can set on- and off-delays to digital outputs. 

Figure 8-41. Digital outputs 1 and 2, on- and off-delays 

489 Digital output 2 signal selection  6 (2.3.2.1) 

See ID486. 

 

490 Digital output 2 function   6 (2.3.2.2) 

See ID312. 

 

491 Digital output 2 on-delay   6 (2.3.2.3) 

492 Digital output 2 off-delay   6 (2.3.2.4) 

With these parameters you can set on and off delays for the digital outputs. 

See parameters ID487 and ID488. 

 

493 Adjust input    6 (2.2.1.4) 

With this parameter you can 

select the signal, according to 

which the frequency reference 

to the motor is fine adjusted. 

 

0 Not used 

1 Analogue input 1 

2 Analogue input 2  

3 Analogue input 3 

4 Analogue input 4 

5 Signal from fieldbus 

(FBProcessDataIN); see 

chapter 9.6 and parameter 

group G2.9. 

 

Figure 8-42. An example of adjust input  

NX12k102

ON-delay OFF-delay

Signal programmed to
digital output

DO1 or DO2 output
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494 Adjust minimum   6 (2.2.1.5) 
495 Adjust maximum   6 (2.2.1.6) 

These parameters define the minimum and maximum of adjusted signals. See Figure 

8-42. NOTE: The adjustment is made to the basic reference signal. 

 

 

496 Parameter Set 1/Set 2 selection  6 (2.2.7.21) 

With this parameter you can select between Parameter Set 1 and Set 2. The input for 

this function can be selected from any slot. The procedure of selecting between the sets 

is explained in the product's user's manual. 

Digital input = FALSE:  

- Set 1 is loaded as the active set 

Digital input = TRUE: 

- Set 2 is loaded as the active set  

Note:  The parameter values are stored only when selecting P6.3.1 Parameter sets 
Store Set 1 or Store Set 2 in System menu or from NCDrive: Drive > Parameter Sets. 

 

498 Start pulse memory  3 (2.2.24) 

Giving a value for this parameter determines if the present RUN status is copied when 

the control place is changed from A to B or vice versa. 

 

0 = The RUN status is not copied 

1 = The RUN status is copied 

 

In order for this parameter to have effect, parameters ID300 and ID363 must have been 

set the value 33. 
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500 Acceleration/Deceleration ramp 1 shape 234567 (2.4.1) 
501 Acceleration/Deceleration ramp 2 shape 234567 (2.4.2) 

The start and end of acceleration and deceleration ramps can be smoothed with these 

parameters. Setting value 00 gives a linear ramp shape which causes acceleration and 

deceleration to act immediately to the changes in the reference signal. 

Setting value 0.1…10 seconds for this parameter produces an S-shaped 

acceleration/deceleration. The acceleration time is determined with parameters 

ID103/ID104 (ID502/ID503). 

These parameters are used to reduce mechanical erosion and current spikes when the 

reference is changed. 

 

Figure 8-43. Acceleration/Deceleration (S-shaped) 

502 Acceleration time 2  234567 (2.4.3) 
503 Deceleration time 2  234567 (2.4.4) 

These values correspond to the time required for the output frequency to accelerate 

from the zero frequency to the set maximum frequency (par. ID102). These parameters 

give the possibility to set two different acceleration/deceleration time sets for one 

application. The active set can be selected with the programmable signal DIN3 (par. 

ID301). 

 

504 Brake chopper  234567 (2.4.5) 

0 = No brake chopper used 

1 = Brake chopper in use and tested when running. Can be tested also in READY state 

2 = External brake chopper (no testing) 

3 = Used and tested in READY state and when running 

4  = Used when running (no testing) 

 

When the frequency converter is decelerating the motor, the inertia of the motor and the 

load are fed into an external brake resistor. This enables the frequency converter to 

decelerate the load with a torque equal to that of acceleration (provided that the correct 

brake resistor has been selected).  

The brake chopper test mode generates a pulse to the resistor every second. If the pulse 

feedback is wrong (resistor or chopper is missing) fault F12 is generated. 

See separate Brake resistor installation manual. 

 

 

ID103, ID104
(ID502, ID503)

[Hz]

[t]

ID500 (ID501)

ID500 (ID501)

NX12K20
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505 Start function  (2.4.6) 

Ramp:  

0 The frequency converter starts from 0 Hz and accelerates to the set reference 

frequency within the set acceleration time. (Load inertia or starting friction 

may cause prolonged acceleration times). 

 

Flying start: 

1 The frequency converter is able to start into a running motor by applying small 

current pulses to motor and searching for the frequency corresponding to the 

speed the motor is running at. Searching starts from the maximum frequency 

towards the actual frequency until the correct value is detected. Thereafter, 

the output frequency will be increased/decreased to the set reference value 

according to the set acceleration/deceleration parameters. 

 

Use this mode if the motor is coasting when the start command is given. With 

the flying start it is possible to start the motor from actual speed without 

forcing the speed to zero before ramping to reference. 

 

Conditional flying start: 

2 With this mode it is possible to disconnect and connect the motor from the 

frequency converter even when the Start command is active. On re-connecting 

the motor, the drive will operate as described in selection 1. 

 

506 Stop function  (2.4.7) 

Coasting: 

 00 The motor coasts to a halt without any control from the frequency converter, 

after the Stop command. 

 

Ramp: 

1 After the Stop command, the speed of the motor is decelerated according to 

the set deceleration parameters to zero speed.  

If the regenerated energy is high it may be necessary to use an external 

 braking resistor to stop within the set deceleration time. 

 

Normal stop: Ramp/ Run Enable stop: coasting 

2 After the Stop command, the speed of the motor is decelerated according to 

the set deceleration parameters. However, when Run Enable is selected, the 

motor coasts to a halt without any control from the frequency converter. 

 

Normal stop: Coasting/ Run Enable stop: ramping 

3 The motor coasts to a halt without any control from the frequency converter. 

However, when Run Enable signal is selected, the speed of the motor is 

decelerated according to the set deceleration parameters. If the regenerated 

energy is high it may be necessary to use an external braking resistor for 

faster deceleration. 

 

507 DC-braking current  234567 (2.4.8) 

Defines the current injected into the motor during DC-braking. DC-brake in stop state 

will only use a tenth of this parameter value.  

This parameter is used together with par. ID516 to decrease the time before the motor is 

able to produce maximum torque at start-up. 
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t = Par. ID508

t

par. ID515

NX12K23

Motor speed

Output frequency

DC-braking

RUN
STOP

fout

 

508 DC-braking time at stop  234567 (2.4.9) 

Determines if braking is ON or OFF and the braking time of the DC-brake when the 

motor is stopping. The function of the DC-brake depends on the stop function, 

parameter ID506. 

0 DC-brake is not used 

>0  DC-brake is in use and its function depends on the Stop function,  

(param. ID506). The DC-braking time is determined with this parameter. 

 

Par. ID506 = 0; Stop function = Coasting: 

After the stop command, the motor coasts to a stop without control of the frequency 

converter. 

With DC-injection, the motor can be electrically stopped in the shortest possible time, 

without using an optional external braking resistor. 

The braking time is scaled according to the frequency when the DC-braking starts. If the 

frequency is ≥ the nominal frequency of the motor, the set value of parameter ID508 

determines the braking time. When the frequency is ≤10% of the nominal, the braking 

time is 10% of the set value of parameter ID508. 

Figure 8-44. DC-braking time when Stop mode = Coasting. 

Par. ID506 = 1; Stop function = Ramp: 

 

After the Stop command, the speed of 

the motor is reduced according to the 

set deceleration parameters, as fast as 

possible, to the speed defined with 

parameter ID515, where the DC-

braking starts. 

The braking time is defined with 

parameter ID508. If high inertia exists, 

it is recommended to use an external 

braking resistor for faster 

deceleration. See Figure 8-45. 

 
Figure 8-45. DC-braking time when Stop mode = 
Ramp 

fn fn

t t

t = 1 x Par. ID508 t = 0,1 x Par. ID508

NX12K21

0,1 x fn

RUN
STOP

RUN
STOP

Output frequency

Motor speed

Output frequency

Motor speed

DC-braking ON

DC-braking ON

fout fout
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ID509 ID510
ID511 ID512
ID513 ID514

NX12K33

Reference [Hz]

Output
frequency [Hz]

509  Prohibit frequency area 1; Low limit  23457  (2.5.1) 
510 Prohibit frequency area 1; High limit  23457  (2.5.2) 
511 Prohibit frequency area 2; Low limit  3457  (2.5.3) 
512 Prohibit frequency area 2; High limit  3457  (2.5.4) 
513 Prohibit frequency area 3; Low limit  3457  (2.5.5) 
514 Prohibit frequency area 3; High limit  3457  (2.5.6) 

In some systems it may be necessary to avoid certain frequencies because of 

mechanical resonance problems. With 

these parameters it is possible to set 

limits for the "skip frequency" region. 

See Figure 8-46. 

 

Figure 8-46. Example of prohibit frequency area 
setting. 

515 DC-braking frequency at stop 234567 (2.4.10) 

The output frequency at which the DC-braking is applied. See Figure 8-46. 

 

516 DC-braking time at start  234567 (2.4.11) 

DC-brake is activated when the start command is given. This parameter defines the time 

for how long DC current is fed to motor before acceleration starts. 

DC brake current is used at start in order to premagnetize the motor before running. 

This will improve the torque performance at start. Varying between 100 ms to 3 s, the 

time needed depends on motor size. A bigger motor requires a longer time. See par. 

ID507. 

NOTE: When Flying Start (see par. ID505) is used as start function DC braking at start is 

disabled. 
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Par. ID510
(ID512; ID514)

Par. ID509
(ID511; ID513)

Par. ID518 = 0,2

Par. ID518 = 1,2

NX12k81

fout [Hz]

Time [s]

518 Acceleration/deceleration ramp speed scaling ratio  
 between prohibit frequency limits   23457 (2.5.3, 2.5.7) 

Defines the acceleration/deceleration time when the output frequency is between the 

selected prohibit frequency range limits (parameters ID509 to ID514). The ramping 

speed (selected acceleration/ deceleration time 1 or 2) is multiplied with this factor. E.g. 

value 0.1 makes the acceleration time 10 times shorter than outside the prohibit 

frequency range limits.  

Figure 8-47. Ramp speed scaling between prohibit frequencies 

519 Flux braking current   234567 (2.4.13) 

Defines the flux braking current value. The value setting range depends on the used 

application. 

 

520 Flux brake   234567 (2.4.12) 

Instead of DC braking, flux braking is a useful way to raise the braking capacity in cases 

where additional brake resistors are not needed. 

When braking is needed, the frequency is reduced and the flux in the motor is increased, 

which in turn increases the motor's capability to brake. Unlike DC braking, the motor 

speed remains controlled during braking. 

 

The flux braking can be set ON or OFF. 

 

0 = Flux braking OFF 

1 = Flux braking ON 

 

Note: Flux braking converts the energy into heat at the motor, and should be used 

intermittently to avoid motor damage. 

 

521 Motor control mode 2  6 (2.6.12) 

With this parameter you can set another motor control mode. Which mode is used is 

determined with parameter ID164. 

For the selections, see parameter ID600. 

NOTE: Motor control mode can not be changed from Open Loop to Closed Loop and vice 

versa while the drive is in RUN state. 
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530 Inching reference 1  6 (2.2.7.27) 
531 Inching reference 2  6 (2.2.7.28) 

These inputs activate the inching reference if inching is enabled.  

NOTE: The inputs also start the drive if activated and if there is no Run Request 

command from anywhere else. 

Negative reference is used for reverse direction (see parameters ID1239 and ID1240). 

 

The parameter is available for NXP drives only. 

 

532 Enable inching   6 (2.2.7.26) 

Inching is a combination of a start command and preset speeds (ID1239 and ID1240) with 

a ramp time (ID533). 

 

If you use the inching function the input value must be TRUE set by a digital signal or by 

setting the value of the parameter to 00.2. The parameter is available for NXP drives only. 
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600 Motor control mode  234567 (2.6.1) 

 
Applic 

Sel 

2 3 4 5 6 7 

0 NXS/P NXS/P NXS/P NXS/P NXS/P NXS 

1 NXS/P NXS/P NXS/P NXS/P NXS/P NXS 

2 Not used Not used Not used Not used NXS/P NA 

3 NXP NXP NXP NXP NXP NA 

4 NA NA NA NA NXP NA 

Table 8-13. Selections for motor control mode in different applications  

Selections: 

 

0 Frequency control:  Drive frequency reference is set to output frequency 

without slip compensation. Motor actual speed is finally 

defined by motor load. 

1 Speed control: Drive frequency reference is set to motor speed reference. 

The motor speed is remains the same regardless of motor 

load. Slip is compensated. 

2 Torque control Speed reference is used as maximum speed limit and the 

motor produces torque within speed limit to achieve torque 

reference. 

3 Speed crtl (closed loop) Drive frequency reference is set to motor speed reference. 

The motor speed remains the same regardless of motor 

load. In Closed Loop control mode, speed feedback signal 

is used to achieve optimum speed accuracy. 

4 Torque crtl (closed loop) Speed reference is used as the maximum speed limit that 

depends on the torque speed limit CL (ID1278) and motor 

produces torque within speed limit to achieve torque 

reference. In Closed Loop control mode, speed feedback 

signal is used to achieve optimum torque accuracy. 

 

601 Switching frequency   234567 (2.6.9) 

Motor noise can be minimised using a high switching frequency. Increasing the 

switching frequency reduces the capacity of the frequency converter unit. It is 

recommended to use a lower frequency when the motor cable is long in order to 

minimize capacitive currents in the cable. 

The range of this parameter depends on the size of the frequency converter: 

 

Type Min. [kHz] Max. [kHz] Default [kHz] 

0003—0061 NX_5 

0003—0061 NX_2 
1.0 16,0 10.0 

0072—0520 NX_5 1.0 10.0 3.6 

0041—0062 NX_6 

0144—0208 NX_6 
1.0 6.0 1.5 

Table 8-14. Size-dependent switching frequencies 
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Note! The actual switching frequency might be reduced down to 1,5kHz by thermal  

management functions. This has to be considered when using sine wave filters or  

other output filters with a low resonance frequency. See parameters ID1084 and ID655. 

 

602 Field weakening point    234567 (2.6.4) 

The field weakening point is the output frequency at which the output voltage reaches 

the field weakening point voltage (ID603). 

 

603 Voltage at field weakening point  234567 (2.6.5) 

Above the frequency at the field weakening point, the output voltage remains at the set 

maximum value. Below the frequency at the field weakening point, the output voltage 

depends on the setting of the U/f curve parameters. See parameters ID109, ID108, ID604 

and ID605. 

When the parameters ID110 and ID111 (nominal voltage and nominal frequency of the 

motor) are set, the parameters ID602 and ID603 are automatically given the 

corresponding values. If you need different values for the field weakening point and the 

maximum output voltage, change these parameters aafter setting the parameters ID110 

and ID111. 

 

604 U/f curve, middle point frequency  234567 (2.6.6) 

If the programmable U/f curve has been selected with parameter ID108 this parameter 

defines the middle point frequency of the curve. See Figure 8-2 and parameter ID605. 

 

605 U/f curve, middle point voltage   234567 (2.6.7) 

If the programmable U/f curve has been selected with parameter ID108 this parameter 

defines the middle point voltage of the curve. See Figure 8-2. 

 

606 Output voltage at zero frequency  234567 (2.6.8) 

This parameter defines the zero frequency voltage of the U/f curve. The default value 

varies according to unit size. NOTE: If the value of parameter ID108 is changed this 

parameter is set to zero. See Figure 8-2. 

 

607 Overvoltage controller    234567 (2.6.10) 

These parameters allow the under-/overvoltage controllers to be switched out of 

operation. This may be useful, for example, if the mains supply voltage varies more than 

–15% to +10% and the application will not tolerate this over-/undervoltage. In this case, 

the regulator controls the output frequency taking the supply fluctuations into account. 

0 Controller switched off 

1 Controller switched on (no ramping) = Minor adjustments of OP frequency are made 

2 Controller switched on (with ramping) = Controller adjusts OP freq. up to max.freq. 

When a value other than 00 is selected also the Closed Loop overvoltage controller 

becomes active (in Multi-Purpose Control application). 
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608 Undervoltage controller  234567 (2.6.11) 

See par. ID607. 

Note: Over-/undervoltage trips may occur when controllers are switched out of 

operation. 

0 Controller switched off 

1 Controller switched on (no ramping) = Minor adjustments of output frequency are 

made 

2 Controller switched on (with ramping) = Controller adjusts output frequency up to 

zero speed (NXP only) 

When a value other than 00 is selected also the Closed Loop undervoltage control 

becomes active in the Multi-Purpose Control application. 

 

609 Torque limit  6 (2.10.1) 

With this parameter you can set the torque limit control between 0.0 – 300.0 %. 

In the Multi-Purpose Control application, the torque limit is selected between the 

minimum of this parameter and the motoring and generating torque limits ID1287 and 

ID1288. 

 

610 Torque limit control P-gain  6 (2.10.1) 

This parameter defines the gain of the torque limit controller. It is used in Open Loop 

control mode only. 

 

611 Torque limit control I-gain  6 (2.10.2) 

This parameter determines the I-gain of the torque limit controller. It is used in Open 

Loop control mode only. 

 

612 CL: Magnetizing current  6 (2.6.23.1) 

Set here the motor magnetizing current (no-load current). In NXP, the values of the U/f 

parameters are identified according to the magnetizing current if given before 

identification. See chapter 9.2. 

 

613 CL: Speed control P gain  6 (2.6.23.2) 

Gain for the speed controller in closed loop motor control mode given in % per Hz. Gain 

value 100% means that nominal torque reference is produced at the speed controller 

output for a frequency error of 1Hz. See chapter 9.2. 

 

614 CL: Speed control I time  6 (2.6.23.3) 

Sets the integral time constant for the speed controller. See chapter 9.2. 

 

SpeedControl Output(k) = SPC OUT(k-1) + SPC Kp*[Speed Error(k) – Speed 

Error(k-1)] + Ki*Speed error(k) 

 

where Ki = SPC Kp*Ts/SPC Ti. 
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615 CL: Zero speed time at start  6 (2.6.23.9) 

After giving the start command the drive will remain at zero speed for the time defined 

by this parameter. The speed will be released to follow the set frequency/speed 

reference after this time has elapsed from the instant where the command is given. See 

chapter 9.2. 

 

616 CL: Zero speed time at stop  6 (2.6.23.10) 

The drive will remain at zero speed with controllers active for the time defined by this 

parameter after reaching the zero speed when a stop command is given. This parameter 

has no effect if the selected stop function (ID506) is Coasting. The zero speed time starts 

when the ramp time is expected to reach zero speed. See chapter 9.2. 

 

617 CL: Current control P gain  6 (2.6.23.17) 

Sets the gain for the current controller. This controller is active only in closed loop 

control mode. The controller generates the voltage vector reference to the modulator. 

See chapter 9.2. 

 

618 CL: Encoder filter time   6 (2.6.23.15) 

Sets the filter time constant for speed measurement. 

The parameter can be used to eliminate encoder signal noise. Too high a filter time 

reduces speed control stability. See chapter 9.2. 

 

619 CL: Slip adjust    6 (2.6.23.6) 

The motor name plate speed is used to calculate the nominal slip. This value is used to 

adjust the voltage of motor when loaded. The name plate speed is sometimes a little 

inaccurate and this parameter can therefore be used to trim the slip. Reducing the slip 

adjust value increases the motor voltage when the motor is loaded. Value 100% 

corresponds to nominal slip at nominal load. See chapter 9.2. 

 

620 Load drooping   23456 (2.6.12, 2.6.15) 

The drooping function enables speed drop as a function of load. This parameter sets that 

amount corresponding to the nominal torque of the motor. 

 

E.g. if load drooping is set to 10% using motor with a nominal frequency of 50 Hz and the 

motor is loaded with nominal load (100 % of torque) the output frequency is allowed to 

decrease 5 Hz from the frequency reference. This feature is used e.g. when load is 

needed to balance motors that are mechanically connected. 

 

621 CL: Startup torque  6 (2.6.23.11) 

Choose here the startup torque. 

Torque Memory is used in crane applications. Startup Torque FWD/REV can be used in 

other applications to help the speed controller. See chapter 9.2. 

0 = Not Used 

1 = TorqMemory; Motor will be started at the same torque as it was stopped at 

2 = Torque Ref; Torque reference is used at start for the startup torque 

3 = Torque forward/Torque reverse; See ID633 and 634 
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626 CL: Acceleration compensation 6 (2.6.23.5) 

Sets the inertia compensation to improve speed response during acceleration and 

deceleration. The time is defined as acceleration time to nominal speed with nominal 

torque. This feature is used when the inertia of the system is known to achieve the best 

speed accuracy at alternating references. 

 

( )
nom

2
nom

nom

nom 22
P

fJ
T

fJnsationTCAccelCompe ⋅
⋅=

⋅
⋅=

ππ

, 

 

J = System inertia (kg*m2) 

fnom = Motor nominal frequency (Hz) 

Tnom = Motor nominal torque  

Pnom = Motor nominal power (kW). 

 

627 CL: Magnetizing current at start 6 (2.6.23.7) 

Defines the current that is applied to motor when the start command is given (in Closed 

Loop control mode). At start this parameter is used together with par. ID628 to decrease 

the time before the motor is able to produce maximum torque. 

 

628 CL: Magnetizing time at start  6 (2.6.23.8) 

Defines the time for how long the magnetization current (ID627) is applied to the motor 

at start. The magnetizing current at start is used in order to premagnetize the motor 

before running. This will improve the torque performance at start. The time needed 

depends on the size of the motor. The parameter value varies from 100 ms to 3 seconds. 

The bigger the motor the more time is needed. 

 

631 Identification   23456  (2.6.13, 2.6.16) 

Identification Run is a part of tuning the motor and the drive specific parameters. It is a 

tool for commissioning and service of the drive with the aim to find as good parameter 

values as possible for most drives. The automatic motor identification calculates or 

measures the motor parameters that are needed for optimum motor and speed control. 

0 = No action 

No identification requested. 

 

1 = Identification without motor run 

The drive is run without speed to identify the motor parameters. The motor is supplied  

with current and voltage but with zero frequency. U/f ratio is identified. 

 

2 = Identification with motor run (NXP only) 

The drive is run with speed to identify the motor parameters. U/f ratio and magnetization 

current are identified. 

Note: This identification run must be performed with no load on the motor shaft for 

accurate results. 

3 = Encoder identification run 

Identifies the shaft zero position when using PMS motor with absolute encoder. 

4 = (Reserved) 
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5 = Identification failed 

This value is stored if identification fails. 

The basic motor name plate data has to be set correctly before performing the identifi-

cation run: 

ID110 Nominal voltage of the motor (P2.1.6) 
ID111 Nominal frequency of the motor (P2.1.7) 
ID112 Nominal speed of the motor (P2.1.8) 
ID113 Nominal current of the motor (P2.1.9) 
ID120 Motor cos phi (P2.1.10) 
 

When in closed loop and with an encoder installed, also the parameter for pulses / 

revolutions (in Menu M7) has to be set. 

The automatic identification is activated by setting this parameter to the appropriate 

value followed by a start command in the requested direction.  The start command to the 

drive has to be given within 20 s. If no start command is given within 20 s the identifi-

cation run is cancelled and the parameter will be reset to its default setting.  

The identification run can be stopped any time with normal stop command and the para-

meter is reset to its default setting. In case identification run detects fault or other prob-

lems, the identification run is completed if possible. After the identification is finished, 

the application checks the status of the identification and generates fault/ warning if any. 

During Identification Run, the brake control is disabled (see chapter 9.1). 

 

NOTE: Rising edge required to start after identification. 

 

633 CL: Start-up torque, forward  23456 (2.6.23.12) 

Sets the start-up torque for forward direction if selected with par. ID621. 

 

634 CL: Start-up torque, reverse  23456 (2.6.23.13) 

Sets the start-up torque for reverse direction if selected with par. ID621. 

 

636 Minimum frequency for Open Loop torque control  6 (2.10.7) 

Defines the frequency limit below which the frequency converter operates in frequency 
control mode. 

Because of the nominal slip of the motor, the internal torque calculation is inaccurate at 

low speeds where is it recommended to use the frequency control mode. 

 

637 Speed controller P gain, Open Loop  6 (2.6.13) 

Defines the P gain for the speed controlled in Open Loop control mode. 

 

638 Speed controller I gain, Open Loop  6 (2.6.14) 

Defines the I gain for the speed controlled in Open Loop control mode. 

 

639 Torque controller P gain   6 (2.10.8) 

Defines the P gain of the torque controller in Open Loop control mode.. 
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640 Torque controller I gain    6 (2.10.9)  

Defines the I gain of the torque controller in Open Loop control mode. 

 

641 Torque reference selection   6 (2.10.3) 

Defines the source for torque reference. See chapter 9.6. 

 

0 Not used 

1 Analogue input 1 

2 Analogue input 2 

3 Analogue input 3 

4 Analogue input 4 

5 Analogue input 1 (joystick) 

6 Analogue input 2 (joystick) 

7 From keypad, parameter R3.5 

8 Fieldbus torque reference; see chapter 9.6. 

 

642 Torque reference scaling, maximum value 6 (2.10.4) 
643 Torque reference scaling, minimum value 6 (2.10.5) 

Scale the custom minimum and maximum levels for analogue inputs within 

-300,0…300,0%. 

 

644 Torque speed limit, open loop   6 (2.10.6) 

With this parameter the maximum frequency for the torque control can be selected. 

0 Maximum frequency 

1 Selected frequency reference 

2 Preset speed 7 

NXP drives have more selections for this parameter in Closed Loop control mode. See 

page 209. 

 

645 Negative torque limit  6 (2.6.23.21) 
646 Positive torque limit  6 (2.6.23.22) 

Defines the torque limit for positive and negative directions. 

 

649 PMS motor zero shaft position 6 (2.6.24.4) 

Identified zero shaft position. Updated during encoder identification run with an absolute 

encoder. 

 

650 Motor type   6 (2.6.24.1) 

Select used motor type with this parameter. 

0 Induction motor 

1 Permanent magnet synchronous motor 

 

654 Enable Rs identification  6 (2.6.24.5) 

With this parameter its possible to disable Rs identification during DC brake start. The 

parameter default value is 11 (Yes). 
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655 Modulation limit   6 (2.6.23.34) 

This parameter can be used to control how the drive modulates the output voltage. 

Reducing this value limits the maximum output voltage. If a sinusoidal filter is used set 

this parameter to 96%. 

 

656 Load drooping time  6 (2.6.18) 

This function is used in order to achieve a dynamic speed drooping because of changing 

load. The parameter defines the time during which the speed is restored to the level it 

was before the load increase. 

 

662 Measured voltage drop   6 (2.6.25.16) 

The measured voltage drop at stator resistance between two phases with the nominal 

current of the motor. This parameter is identified during the ID run. Set this value to gain 

the optimum torque calculation for Open Loop low frequencies. 

 

664 Ir: Add zero point voltage 6 (2.6.25.17) 

Defines how much voltage is applied to motor at zero speed when torque boost is used. 

 

665 Ir: Add generator scale  6 (2.6.25.19) 

Scaling factor for generator side IR-compensation when torque boost is used. 

 

667 Ir: Add motoring scale  6 (2.6.25.20) 

Scaling factor for motoring side IR-compensation when torque boost is used. 

 

668 IU offset   6 (2.6.25.21) 

669 IV offset   6 (2.6.25.22) 

670 IW offset   6 (2.6.25.23) 

Offset values for phase current measurement. Identified during ID run. 
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700 Response to the 4mA reference fault   234567 (2.7.1) 

0 = No response  

1 = Warning 

2 = Warning, the frequency from 10 seconds back is set as reference 

3 = Warning, the 4mA fault frequency (par. ID728) is set as reference 

4 = Fault, stop mode after fault according to ID506 

5 = Fault, stop mode after fault always by coasting 

A warning or a fault action and message is generated if the 4…20 mA reference signal 

is used and the signal falls below 3.0 mA for 5 seconds or below 0.5 mA for 0.5 seconds. 

The information can also be programmed into digital output DO1 and relay outputs RO1 

and RO2. 

 

701 Response to external fault   234567 (2.7.3) 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting  

A warning or a fault action and message is generated from the external fault signal 

in the programmable digital inputs DIN3 or with parameters ID405 and ID406. The 

information can also be programmed into digital output DO1 and relay outputs RO1 and 

RO2. 

 

702 Output phase supervision    234567 (2.7.6) 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting  

Output phase supervision of the motor ensures that the motor phases have an 

approximately equal current. 

 

703 Earth fault protection    234567 (2.7.7) 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting  

Earth fault protection ensures that the sum of the motor phase currents is zero. The 

overcurrent protection is always working and protects the frequency converter from 

earth faults with high currents. 

 

704 Motor thermal protection  234567 (2.7.8) 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting  

 

Deactivating the protection, i.e. setting parameter to 00, will reset the thermal stage of  

the motor to 0%. See chapter 9.3. 
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ffn

Par.
ID706=40%

0

NX12k62

IT
100%

Overload area

P
cooling

Corner freq

705 Motor thermal protection: Motor ambient temp. factor 234567 (2.7.9) 

The factor can be set between -100.0%—100.0% where 

 

-100.0 % = 0°C 

0.0 % = 40°C 

100.0 % = 80°C  

 

See chapter 9.3. 

 

706 Motor thermal protection: Motor cooling factor at zero speed 234567
 (2.7.10) 

Defines the cooling factor at zero speed in relation to the point where the motor is 

running at nominal speed without external cooling. See Figure 8-48.  

 

The default value is set assuming that there is no external fan cooling the motor. If an 

external fan is used this parameter 

can be set to 90% (or even higher). 

 

If you change the parameter Nominal 

current of motor, this parameter is 

automatically restored to the default 

value. 

Setting this parameter does not affect 

the maximum output current of the 

drive which is determined by para-

meter ID107 alone. See chapter 9.3. 

 

The corner frequency for the thermal 

protection is 70% of the motor 

nominal frequency (ID111). 

Figure 8-48. Motor thermal current IT curve 

707 Motor thermal protection: Time constant  234567 (2.7.11) 

This time can be set between 1 and 200 minutes. 

 

This is the thermal time constant of the motor. The bigger the motor, the bigger the time 

constant. The time constant is the time within which the calculated thermal stage has 

reached 63% of its final value. 

 

The motor thermal time is specific to the motor design and it varies between different 

motor manufacturers. The default value varies from size to size. 

 

If the motor's t6–time (t6 is the time in seconds the motor can safely operate at six times 

the rated current) is known (given by the motor manufacturer) the time constant 

parameter can be set basing on it. As a rule of thumb, the motor thermal time constant 

in minutes equals to 2xt6. If the drive is in stop stage the time constant is internally 

increased to three times the set parameter value. The cooling in the stop stage is based 

on convection and the time constant is increased. See also Figure 8-49. 
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f

I

Par. ID710

Par. ID712 NX12k63

Stall area

708 Motor thermal protection: Motor duty cycle 234567 (2.7.12) 

The value can be set to 0%…150%. See chapter 9.3. 

Setting value to 130% means that the nominal temperature will be reached with 130% of 

motor nominal current. 

Figure 8-49. Motor temperature calculation 

 

709 Stall protection  234567 (2.7.13) 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting  

 

Setting the parameter to 00 will deactivate the protection and reset the stall time counter. 

See chapter 9.4. 

 

 

710 Stall current limit  234567 (2.7.14) 

The current can be set to  0.0…2*IH. For a 

stall stage to occur, the current must have 

exceeded this limit. See Figure 8-50. If 

parameter ID107 Nominal current limit of 

motor is changed, this parameter is 

automatically calculated to 90% of the 

current limit. See chapter 9.4. 

NOTE: In order to guarantee desired 

operation, this limit must be set below the 

current limit. 

 

 

Figure 8-50. Stall characteristics settings 

105%

par. ID704

Θ = (I/IT)2 x (1-e-t/T)

I/IT

NX12k82

Trip area

Motor temperature

TimeMotor temperature

Time constant T*)

*) Changes by motor size and
    adjusted with parameter ID707

Fault/warningMotor
current
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No stall

Trip/warning
par. ID709

Par. ID714

NX12k65

Par. ID715

f
5 Hz

Underload  area

Torque

Fieldweakening
point par. ID602

711 Stall time  234567 (2.7.15) 

This time can be set between 1.0 and 

120.0s. 

This is the maximum time allowed for a 

stall stage. The stall time is counted by an 

internal up/down counter. 

If the stall time counter value goes above 

this limit the protection will cause a trip 

(see ID709). See chapter 9.4. 

 

Figure 8-51. Stall time count 

712 Stall frequency limit  234567 (2.7.16) 

The frequency can be set between 1-f
max (ID102). 

For a stall state to occur, the output frequency must have remained below this limit for a 

certain time. See chapter 9.4. 

 

713 Underload protection  234567 (2.7.17) 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting  

 

See chapter 9.5. 

 

714 Underload protection, field weakening area load 234567 (2.7.18) 

The torque limit can be set between 

10.0—150.0 % x TnMotor.  

This parameter gives the value for 

the minimum torque allowed when 

the output frequency is above the 

field weakening point. See Figure 

8-52. 

 

If you change parameter ID113 

(Motor nominal current) this para-

meter is automatically restored to 

the default value. See chapter 9.5. 

Figure 8-52. Setting of minimum load 
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715 Underload protection, zero frequency load  234567 (2.7.19) 

The torque limit can be set between 5.0—150.0 % x TnMotor. 

This parameter gives value for the minimum torque allowed with zero frequency. See 

Figure 8-52. 

 

If you change the value of parameter ID113 (Motor nominal current) this parameter is 

automatically restored to the default value. See chapter 9.5. 

 

716 Underload time  234567 (2.7.20) 

This time can be set between 2.0 and 600.0 s. 

This is the maximum time allowed for an underload state to exist. An internal up/down 

counter counts the accumulated underload time. If the underload counter value goes 

above this limit the protection will cause a trip according to parameter ID713). If the 

drive is stopped the underload counter is reset to zero. See Figure 8-53 and chapter 9.5. 

Figure 8-53. Underload time counter function 

717 Automatic restart: Wait time  234567 (2.8.1) 

Defines the time before the frequency converter tries to automatically reset the fault. 

 

718 Automatic restart: Trial time  234567 (2.8.2) 

The Automatic restart function keeps trying to reset the faults appearing during the time 

set with this parameter. If the number of faults during the trial time exceed the value of 

the respective parameter set with ID720 to ID725 a permanent fault is generated. 

 

Par. ID716

NX12k66

Trip area

Time

Underload time counter

Underload
No underl.

Trip/warning
par. ID713

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2523 of 3168



188 • vacon Description of parameters 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 8 

NX12k67

Fault trigger

Autoreset

Trial time

Wait time
Par.ID717

Restart 1 Restart 2

Trial time
Par. ID718

Fault active

Warning

Autoreset function: (Trials = 2)

Wait time
Par.ID717

Wait time
Par.ID717

 
Figure 8-54. Example of Automatic restarts with two restarts 

Parameters ID720 to ID725 determine the maximum number of automatic restarts 

during the trial time set by parameter ID718. The time count starts from the first 

autoreset. If the number of faults occurring during the trial time exceeds the values of 

parameters ID720 to ID725 the fault state becomes active. Otherwise the fault is cleared 

after the trial time has elapsed and the next fault start the trial time count again. 

 

If a single fault remains during the trial time, a fault state is true. 

 

719 Automatic restart: Start function  234567 (2.8.3) 

The Start function for Automatic restart is selected with this parameter. The parameter 

defines the start mode: 

 

  00 = Start with ramp 

  11 = Flying start 

  22 = Start according to ID505 

 

720 Automatic restart: Number of tries after undervoltage fault trip 234567 
 (2.8.4) 

This parameter determines how many automatic restarts can be made during the trial 

time set by parameter ID718 after and undervoltage trip. 

 

0 = No automatic restart 

>0 = Number of automatic restarts after undervoltage fault. The fault is 

reset and the drive is started automatically after the DC-link voltage 

has returned to the normal level. 
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721 Automatic restart: Number of tries after overvoltage trip 234567 (2.8.5) 

This parameter determines how many automatic restarts can be made during the trial 

time set by parameter ID718 after an overvoltage trip. 

 

0 = No automatic restart after overvoltage fault trip 

>0 = Number of automatic restarts after overvoltage fault trip. The fault 

is reset and the drive is started automatically after the DC-link 

voltage has returned to the normal level. 

 

722 Automatic restart: Number of tries after overcurrent trip 234567 (2.8.6) 

(NOTE! IGBT temp fault also included) 

This parameter determines how many automatics restarts can be made during the trial 

time set by ID718. 

 

0 = No automatic restart after overcurrent fault trip 

>0 = Number of automatic restarts after overcurrent trip and IGBT 

temperature faults. 

 

723 Automatic restart: Number of tries after 4mA reference trip 234567 (2.8.7) 

This parameter determines how many automatics restarts can be made during the trial 

time set by ID718. 

 

0 = No automatic restart after reference fault trip 

>0 = Number of automatic restarts after the analogue current signal 

(4…20mA) has returned to the normal level (>4mA) 

 

725 Automatic restart: Number of tries after external fault trip  234567 (2.8.9) 

This parameter determines how many automatics restarts can be made during the trial 

time set by ID718. 

 

0 = No automatic restart after External fault trip 

>0 = Number of automatic restarts after External fault trip 

 

726 Automatic restart: Number of tries 
 after motor temperature fault trip  234567 (2.8.8) 

This parameter determines how many automatics restarts can be made during the trial 

time set by ID718. 

 

0 = No automatic restart after Motor temperature fault trip 

>0 = Number of automatic restarts after the motor temperature has 

returned to its normal level 

 

727 Response to undervoltage fault  234567 (2.7.5) 

0 = Fault stored in fault history  

1 = Fault not stored in fault history 

 

For the undervoltage limits, see the product's user's manual. 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2525 of 3168



190 • vacon Description of parameters 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 8 

728 4mA fault frequency reference  234567 (2.7.2) 

If the value of parameter ID700 is set to 3 and the 4mA fault occurs then the frequency 

reference to the motor is the value of this parameter. 

 

730 Input phase supervision   234567 (2.7.4) 

0 = No response 

1 = Warning 

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting 

 

The input phase supervision ensures that the input phases of the frequency converter 

have an approximately equal current. 

 

731 Automatic restart  1 (2.20) 

The Automatic restart is taken into use with this parameter. 

 

  00 = Disabled 

  11 = Enabled 

 

The function resets the following faults (max. three times) (see the product's user's 

manual: 

 

• Overcurrent (F1) 

• Overvoltage (F2) 

• Undervoltage (F9) 

• Frequency converter overtemperature (F14) 

• Motor overtemperature (F16) 

• Reference fault (F50) 

 

732 Response to thermistor fault 234567 (2.7.21) 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting  

 

Setting the parameter to 00 will deactivate the protection. 

 

733 Response to fieldbus fault  234567 (2.7.22) 

Set here the response mode for the fieldbus fault if fieldbus is the active control place. 

For more information, see the respective Fieldbus Board Manual. 

 

See parameter ID732. 

 

734 Response to slot fault  234567 (2.7.23) 

Set here the response mode for a board slot fault due to missing or broken board. 

 

See parameter ID732. 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2526 of 3168



Description of parameters vacon • 191 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 8

738 Automatic restart: Number of tries after underload fault trip (2.8.10) 

This parameter determines how many automatic restarts can be made during the trial 

time set by parameter ID718. 

 

0 = No automatic restart after Underload fault trip 

>0 = Number of automatic restarts after Underload fault trip 

 

739 Number of PT100 inputs in use  567  (2.7.24) 

If you have a PT100 input board installed in your frequency converter you can choose 

here the number of PT100 inputs in use. See also the Vacon I/O boards manual. 

 

0 = Not used  

1 = PT100 input 1 

2 = PT100 inputs 1 and 2 

3 = PT100 inputs 1, 2 and 3 

4 = PT100 inputs 2 and 3 

5 = PT100 input 3 

 

Note: If the selected value is greater than the actual number of used PT100 inputs, the 

display will read 200ºC. If the input is short-circuited the displayed value is –30ºC. 

 

740 Response to PT100 fault 567 (2.7.25) 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting 

 

741 PT100 warning limit  567 (2.7.26) 

Set here the limit at which the PT100 warning will be activated. 

 

742 PT100 fault limit   567 (2.7.27) 

Set here the limit at which the PT100 fault (F56) will be activated. 

 

750 Cooling monitor   6 (2.2.7.23) 

When using a liquid-cooled drive, connect this input to the Cooling OK signal from the 

heat exchange unit or any input that shows the state of the used cooling unit. A fault is 

generated if the input is low when the drive is in RUN state. If the drive is in STOP state 

only warning is generated. See the user's manual.for Vacon liquid-cooled drives. 

 

751 Cooling fault delay  6 (2.7.32) 

This parameter defines the delay after which the drive goes to FAULT state when the 

'Cooling OK' signal is missing. 
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752 Speed error fault function 6 (2.7.33) 

Defines the fault response when the speed reference and the encoder speed exceed set 

limits. 

 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault always by coasting 

 

753 Speed error maximum difference 6 (2.7.34) 

The speed error refers to the difference between the speed reference and the encoder 

speed. This parameter defines the limit when a fault is generated. 

 

 

754 Speed error delay 6 (2.7.35) 

Defines time before the speed error is considered as fault. 

 

755 Safe disable mode 6 (2.7.36) 

 

IMPORTANT:  See Vacon manual ud01066 for detailed information on the 

Safe Disable function. This function is available only if the drive is equipped 

with Vacon option board OPT-AF. 

 

With this parameter it is possible to select whether the activated safe disable function is 

responded as fault or warning. The safe disable input will stop the drive modulation 

regardless of this parameter value.  

 

756 Safe disable active 6 (2.3.3.30) 

Select the digital output to show the status of the Safe Disable. 
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850 Fieldbus reference minimum scaling  6 (2.9.1) 
851 Fieldbus reference maximum scaling  6 (2.9.2) 

Use these two parameters to scale the fieldbus reference signal.  

If ID850 = ID851 custom scaling is not used and the minimum and maximum frequencies 

are used for scaling. 

The scaling takes place as presented in Figure 8-10. See also chapter 9.6. 

 

Note: Using this custom scaling function also affects the scaling of the actual value. 

 

852 to 
859 Fieldbus data out selections 1 to 8  6 (2.9.3 to 2.9.10) 

Using these parameters, you can monitor any monitoring or parameter value from the 

fieldbus. Enter the ID number of the item you wish to monitor for the value of these 

parameters. See chapter 9.6. 

 

Some typical values: 

1 Output frequency 15 Digital inputs 1,2,3 statuses 

2 Motor speed 16 Digital inputs 4,5,6 statuses 

3 Motor current 17 Digital and relay output statuses 

4 Motor torque 25 Frequency reference 

5 Motor power 26 Analogue output current 

6 Motor voltage 27 AI3 

7 DC link voltage 28 AI4 

8 Unit temperature 31 AO1 (expander board) 

9 Motor temperature 32 AO2 (expander board) 

13 AI1 37 Active fault 1 

14 
AI2 45 

Motor current (drive independent) 

given with one decimal point 
Table 8-15. 

See also chapter 6.6.1 for more monitoring values. 

 

876 to 
883 Fieldbus data IN selections 1 to 8 

Using these parameters, you can control any parameter or some monitoring values from 

the fieldbus. Enter the ID number of the item you wish to control for the value of these 

parameters. See Table 6-3. 
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1001 Number of auxiliary drives   7 (2.9.1) 

With this parameter the number of auxiliary drives in use will be defined. The functions 

controlling the auxiliary drives (parameters ID458 to ID462) can be programmed to relay 

outputs or digital output. By default, one auxiliary drive is in use and it is programmed to 

relay output RO1 at B.1. 

 

1002 Start frequency, auxiliary drive 1  7 (2.9.2) 

The frequency of the drive controlled by the frequency converter must exceed the limit 

defined with these parameters with 1 Hz before the auxiliary drive is started. The 1 Hz 

overdraft makes a hysteresis to avoid unnecessary starts and stops. See Figure 8-55. 

See also parameters ID101 and ID102, page 121. 

 

1003 Stop frequency, auxiliary drive 1  7 (2.9.3) 

The frequency of the drive controlled by the frequency converter must fall with 1Hz 

below the limit defined with these parameters before the auxiliary drive is stopped. The 

stop frequency limit also defines the frequency to which the frequency of the drive 

controlled by the frequency converter is dropped after starting the auxiliary drive. See 

Figure 8-55. 

 

1004 Start frequency, auxiliary drive 2  7 (2.9.4) 
1005 Stop frequency, auxiliary drive 2  7 (2.9.5) 
1006 Start frequency, auxiliary drive 3  7 (2.9.6) 
1007 Stop frequency, auxiliary drive 3  7 (2.9.7) 
1008 Start frequency, auxiliary drive 4  7 (2.9.8) 
1009 Stop frequency, auxiliary drive 4  7 (2.9.9) 

See ID’s 1002 and 1003. 

 

1010 Start delay of auxiliary drives  7 (2.9.10) 

The frequency of the drive controlled by the frequency converter must remain above the 

start frequency of the auxiliary drive for the time defined with this parameter before the 

auxiliary drive is started. The delay defined applies to all auxiliary drives. This prevents 

unnecessary starts caused by momentary start limit exceedings. See Figure 8-55. 

 

1011 Stop delay of auxiliary drives  7 (2.9.11) 

The frequency of the drive controlled by the frequency converter must remain below the 

stop limit of the auxiliary drive for the time defined with this parameter before the drive 

is stopped. The delay defined applies to all auxiliary drives. This prevents unnecessary 

stops caused by momentary falls below the stop limit. See Figure 8-55. 
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Figure 8-55. Example of parameter setting; Variable speed drive and one auxiliary drive 

 

1012 Reference step after start of auxiliary drive 1  7 (2.9.12) 
1013 Reference step after start of auxiliary drive 2  7 (2.9.13) 
1014 Reference step after start of auxiliary drive 3  7 (2.9.14) 
1015 Reference step after start of auxiliary drive 4  7 (2.9.15) 

The reference step will be automatically added to the reference value always when the 

corresponding auxiliary drive is started. With the reference steps e.g. the pressure loss 

in the piping caused by the increased flow can be compensated. See Figure 8-56. 

Figure 8-56. Reference steps after starting auxiliary drives 
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1016 Sleep frequency  57 (2.1.15) 

The frequency converter is stopped automatically if the frequency of the drive falls below 

the Sleep level defined with this parameter for a time greater than that determined by 

parameter ID1017. During the Stop state, the PID controller is operating switching the 

frequency converter to Run state when the actual value signal either falls below or 

exceeds (see par. ID1019) the Wake-up level determined by parameter ID1018. See 

Figure 8-57. 

 

1017 Sleep delay   57 (2.1.16) 

The minimum amount of time the frequency has to remain below the Sleep level before 

the frequency converter is stopped. See Figure 8-57. 

 

1018 Wake-up level   57 (2.1.17) 

The wake-up level defines the level below which the actual value must fall or which has 

to be exceeded before the Run state of the frequency converter is restored. See Figure 

8-57. 

 

Figure 8-57. Frequency converter sleep function 

1019 Wake-up function   57 (2.1.18) 

This parameter defines whether the restoration of the Run state occurs when the actual 

value signal falls below or exceeds the Wake-up level (par. ID1018). See Figure 8-57 and 

Figure 8-58 on page 197. 

 

The application 5 has selections 00-1 and application 7 selections 00-3 available. 
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Figure 8-58. Selectable wake-up functions 
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1020 PID controller bypass  7 (2.9.16) 

With this parameter, the PID controller can be programmed to be bypassed. Then the 

frequency of the controlled drive and the starting points of the auxiliary drives are 

defined according to the actual value signal. See Figure 8-59. 

 

Figure 8-59. Example of variable speed drive and two auxiliary drives with bypassed PID 
controller 

1021 Analogue input selection for input pressure measurement 7 (2.9.17) 
1022 Input pressure high limit 7 (2.9.18) 
1023 Input pressure low limit 7 (2.9.19) 
1024 Output pressure drop value 7 (2.9.20) 

In pressure increase stations there may be need for decreasing the output pressure if 

the input pressure decreases below a certain limit. The input pressure measurement 

which is needed is connected to the analogue input selected with parameter ID1021. See 

Figure 8-60. 
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Figure 8-60. Input and output pressure measuring 

With parameters ID1022 and ID1023 the limits for the area of the input pressure, where 

the output pressure is decreased, can be selected. The values are in percent of the input 

pressure measurement maximum value. With parameter ID1024 the value for the output 

pressure decrease within this area can be set. The value is in percent of the reference 

value maximum. See Figure 8-61. 

 

Figure 8-61. Output pressure behaviour depending on input pressure and parameter settings 
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1025 Frequency drop delay after starting auxiliary drive  7 (2.9.21) 
1026 Frequency increase delay after stopping auxiliary drive 7 (2.9.22) 

If the speed of auxiliary drive increases slowly (e.g. in soft starter control) then a delay 

between the start of auxiliary drive and the frequency drop of the variable speed drive 

will make the control smoother. This delay can be adjusted with parameter ID1025. 

In the same way, if the speed of the auxiliary drives decreases slowly a delay between 

the auxiliary drive stop and the frequency increase of the variable speed drive can be 

programmed with parameter ID1026. See Figure 8-62. 

If either of the values of parameters ID1025 and ID1026 is set to maximum (300,0 s) no 

frequency drop nor increase takes place. 

 

Figure 8-62. Frequency drop and increase delays 

1027 Autochange   7 (2.9.24) 

0 Autochange not used 

1 Autochange used 
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MM

Vacon

M
Motor aux.1 Motor aux.2

1028 Autochange/interlocks automatics selection  7 (2.9.25) 

0 Automatics (autochange/interlockings) applied to auxiliary drives only 

 

The drive controlled by the frequency converter remains the same. Only the mains 

contactor is needed for each drive. See Figure 8-63. 

Figure 8-63. Autochange applied to auxiliary drives only. 

1 All drives included in the autochange/interlockings sequence 

 

The drive controlled by the frequency converter is included in the automatics and two 

contactors are needed for each drive to connect it to the mains or the frequency 

converter. See Figure 8-64. 

 

Figure 8-64. Autochange with all drives 
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1029 Autochange interval   7 (2.9.26) 

After the expiry of the time defined with this parameter, the autochange function takes 

place if the capacity used lies below the level defined with parameters ID1031 (Auto-
change frequency limit) and ID1030 (Maximum number of auxiliary drives). Should the 

capacity exceed the value of ID1031, the autochange will not take place before the ca-

pacity goes below this limit. 

 

• The time count is activated only if the Start/Stop request is active. 

• The time count is reset after the autochange has taken place. 

 

See Figure 8-65. 

 

1030 Maximum number of auxiliary drives  7 (2.9.27) 
1031 Autochange frequency limit   7 (2.9.28) 

These parameters define the level below which the capacity used must remain so that 

the autochange can take place. 

 

This level is defined as follows: 

 

• If the number of running auxiliary drives is smaller than the value of parameter 

ID1030 the autochange function can take place. 

 

• If the number of running auxiliary drives is equal to the value of parameter ID1030 

and the frequency of the controlled drive is below the value of parameter ID1031 the 

autochange can take place. 

 

• If the value of parameter ID1031 is 0.0 Hz, the autochange can take place only in rest 

position (Stop and Sleep) regardless of the value of parameter ID1030. 

 

Figure 8-65. Autochange interval and limits 
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1032 Interlock selection   7 (2.9.23) 

With this parameter you can activate or deactivate the feedback signal from the drives. 

The interlock feedback signals come from the switches that connect the motors to the 

automatic control (frequency converter), directly to the mains or place them to off-state. 

The interlock feedback functions are connected to the digital inputs of the frequency 

converter. Program parameters ID426 to ID430 to connect the feedback functions to the 

digital inputs. Each drive must be connected to its own interlock input. The Pump and 

fan control controls only those motors whose interlock input is active. 

 

0 Interlock feedback not used 

 

The frequency converter receives no interlock feedback from the drives 

 

1 Update of autochange order in Stop 

 

The frequency converter receives interlock feedback from the drives. In case one of the 

drives is, for some reason, disconnected from the system and eventually re-connected, it 

will be placed last in the autochange line without stopping the system. However, if the 

autochange order now becomes, for example, [P1  P3  P4  P2], it will be updated 

in the next Stop (autochange, sleep, stop, etc.) 

 

Example: 
[P1  P3  P4]  [P2 LOCKED]  [P1  P3  P4  P2]  [SLEEP]  [P1  P2  P3  P4] 

 

2 Update of order immediately 

 

The frequency converter receives interlock feedback from the drives. At re-connection of 

a drive to the autochange line, the automatics will stop all motors immediately and re-

start with a new set-up. 

Example: 

[P1  P2  P4]  [P3 LOCKED]  [STOP]  [P1  P2  P3  P4] 
 

1033 Actual value special display minimum  57 (2.2.46, 2.9.29) 
1034 Actual value special display maximum 57 (2.2.47, 2.9.30) 
1035 Actual value special display decimals  57 (2.2.48, 2.9.31) 

1036 Actual value special display unit  57 (2.2.49, 2.9.32) 

The Actual value special display parameters are used to convert and display the actual 

value signal in a form more informative to the user. 

The Actual value special display parameters are available in PID Control Application and 

Pump and Fan Control Application: 

Example: 

The actual value signal sent from a sensor (in mA) tells you the amount of waste water 

pumped from a tank per second. The signal range is 0(4)…20mA. Instead of receiving the 

level of the actual value signal (in mA) on the display, you wish to receive the amount of 

water pumped in m3/s. You then set a value for par. ID1033 to correspond to the mini-

mum signal level (0/4 mA) and another value for par. ID1034 to correspond to the maxi-

mum signal level (20 mA). The number of decimals needed can be set with par. ID1035 

and the unit (m3/s) with par. ID1036. The level of the actual value signal is then scaled 

between the set min and max values and displayed in the selected unit. 
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The following units can be selected (par. ID1036): 

 

Value Unit On keypad Value Unit On keypad 

0 Not Used  115 m3 /h m3/h 

1 % % 16 °F °F 

2 °C °C 17 ft ft 

3 m m 118 gal / s GPS 

4 bar bar 119 gal / min GPM 

5 mbar mbar 220 gal / h GPH 

6 Pa Pa 221 ft3 / s CFS 

7 kPa kPa 222 ft3 / min CFM 

8 PSI PSI 223 ft3 / h CFH 

9 m / s m/s 224 A A 

10 l / s l/s 225 V V 

11 l / min l/m 226 W W 

12 l / h l/h 227 kW kW 

13 m3 /s m3/s 228 Hp Hp 

14 m3 /min m3/m      

Table 8-16. Selectable values for Actual Value Special Display 

NOTE: The maximum number of characters that can be shown on keypad is 4. This 

means that in some cases the display of the unit on the keypad does not comply with the 

standards. 

  

 

 

 

 

 

 

 

 

1080 DC-Brake current at stop  6 (2.4.15) 

In the Multi-Purpose Control application, this parameter defines the current injected to 

the motor in stop state when parameter ID416 is active. In all other applications this 

value is fixed to a tenth of the DC brake current. 

The parameter is available for NXP drives only.  

 

0.00

RUN READY

Local

Actual value min (max)

Number of decimals

Specl Displ Min
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1081 Follower reference selection  6 (2.11.3) 

Select the speed reference for the follower drive. 

 

Sel Function Sel Function 

0 Analogue input 1 (AI1). See ID377 110 

Potentiometer reference; controlled with 

ID418 (TRUE=increase) and ID417 

(TRUE=decrease) 

1 Anlogue input 2 (AI2). See ID388 111 AI1 or AI2, whichever is lower 

2 AI1+AI2 112 AI1 or AI2, whichever is greater 

3 AI1–AI2 113 
Max. frequency ID102 

(recommended in torque control only) 

4 AI2–AI1 114 AI1/AI2 selection, see ID422 

5 AI1*AI2 115 Encoder 1 (AI input C.1) 

6 AI1 joystick 116 
Encoder 2 (With OPT-A7 Speed 

Synchronization, NXP only AI input C.3) 

7 AI2 joystick 117 Master Reference 

8 Keypad reference (R3.2) 118 Master Ramp Out (default) 

9 Fieldbus reference   

Table 8-17. Selections for parameter ID1081 

 

1082 SystemBus communication fault response  6 (2.7.30) 

Defines the action when SystemBus heartbeat is missing. 

0 = No response  

1 = Warning  

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting 

 

1083 Follower torque reference selection  6 (2.11.4) 

Select the torque reference for the follower drive. 

 

1084 Control options  6 (2.4.22) 

The parameter is available for NXP drives only. 

b0=Disables encoder fault 

b1=Update Ramp Generator when MotorControlMode changes from TC (4) to SC (3) 

b2=RampUp; use acceleration ramp (for Closed Loop torque control) 

b3=RampDown; use deceleration ramp (for Closed Loop torque control) 

b4=FollowActual; follow actual speed value within WindowPos/NegWidth (for closed loop 

torque control) 

b5=TC ForceRampStop; Under stop request the speed limit forces the motor to stop 

b6=Reserved 

b7=Disables switching frequency decrease 

b8=Disable parameter Run state parameter lock 

b9= Reserved 

b10=Invert delayed digital output 1 

b11=Invert delayed digital output 2 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2541 of 3168



206 • vacon Description of parameters 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 8 

1085 Brake On/Off current limit  6 (2.3.4.16) 

If motor current falls below this value the brake is closed immediately.  

This parameter is available for NXP drives only. 

 

1087 Scaling of generating torque limit 6 (2.2.6.6) 

0 = Parameter 

1 = AI1 

2 = AI2 

3 = AI3 

4 = AI4 

5 = FB limit scaling 

This signal will adjust the maximum motor generating torque between 0 and max. limit 

set with parameter ID1288. Analogue input level zero means zero generator torque limit. 

This parameter is available for NXP drives only. 

 

1088 Scaling of generating power limit 6 (2.2.6.8) 

0 Parameter 

1 AI1 

2 AI2 

3 AI3 

4 AI4 

5 FB limit scaling 

 

This signal will adjust the maximum motor generating power between 0 and max. limit 

set with parameter ID1290. This parameter is available for Closed Loop control mode 

only. Analogue input level zero means zero generator power limit. 

 

1089 Follower stop function  6 (2.11.2) 

Defines how the follower drive stops (when selected follower reference is not Master's 

ramp, par. ID1081, selection 18). 

0 Coasting, follower remains in control even if master has stopped at fault 

1 Ramping, follower remains in control even if master has stopped at fault  

2 As master; follower behaves as master 

 

1090 Reset encoder counter  6 (2.2.7.29) 

Resets the monitoring values Shaft Angle and Shaft Rounds to zero. See page 71 

The parameter is available for NXP drives only. 

 

1092 Master Follower mode 2 6 (2.2.7.31) 

Select the digital input to activate the second Master Follower mode selected by 

parameter ID1093. The parameter is available for NXP drives only. 
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1093 Master Follower mode 2 selection  6 (2.11.7) 

Select Master Follower mode 2 that is used when the DI is activated. When Follower is 

selected the Run Request command is monitored from Master and all other references 

are selectable by parameters. 

 

0 = Single Drive  

1 = Master  

2 = Follower 
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1209 Input switch acknowledgement  6 (2.2.7.32) 

Select the digital input to acknowledge the status of the input switch. The input switch 

is normally a switch fuse unit or main contactor with which the power is fed to the 

drive. If the input switch acknowledgement is missing, the drive trips at Input switch 
open fault (F64). The parameter is available for NXP drives only.

 

1210 External brake acknowledgement  6 (2.2.7.24) 

Connect this input signal to the auxiliary contact of the mechanical brake. If the contact 

is not closed within given time the drive will generate a brake fault (F58). The parameter 

is available for NXP drives only. 

 

1213 Emergency stop  6 (2.2.7.30) 

Indication to the drive that the machine has been stopped by the external emergency 

stop circuit. Select the digital input to activate the emergency stop input to the drive. 

When the digital input is low the drive stops as per the parameter definition of ID1276 

Emergency stop mode and indicates the warning code A63.  

The parameter is available for NXP drives only.

 

1218 DC ready pulse  6 (2.3.3.29) 

Charge DC. Used to charge the inverter drive through an input switch. When the DC link 

voltage is above the charging level a 2-second pulse train is generated to close the input 

switch. The pulse train is OFF when the input switch acknowledgement goes high. The 

parameter is available for NXP drives only. 

 

1239 Inching reference 1  6 (2.4.16) 
1240 Inching reference 2  6 (2.4.17) 

These parameters define the frequency reference when inching is activated. 

The parameter is available for NXP drives only. 

 

1241 Speed share  6 (2.11.5) 

Defines the percentage for final speed reference from received speed reference. 

 

1244 Torque reference filtering time 6 (2.10.10) 

Defines the filtering time for the torque reference. 

 

1248 Load share  6 (2.11.6) 

Defines the percentage for final torque reference from received torque reference. 

 

1250 Flux reference  6 (2.6.23.32) 

Defines how much magnetization current will be used. 

 

1252 Speed step  6 (2.6.25.24) 

NCDrive parameter to help adjusting the speed controller. See closer NCDrive Tools:  
Step response. With this tool you can give a step value to speed reference after ramp 

control. 
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1253 Torque step  6 (2.6.25.25) 

NCDrive parameter to help adjusting the torque controller. See closer NCDrive Tools: 
Step response. With this tool you can give step to torque reference. 

 

1257 Inching ramp   6 (2.4.18) 

This parameter defines the acceleration and deceleration times when inching is active. 

The parameter is available for NXP drives only. 

 

1276 Emergency stop mode  6 (2.4.21) 

Defines the action after the IO emergency input goes low. The parameter is available for 

NXP drives only. 

 

0 Coasting stop  

1 Ramping stop 

 

1278 Torque speed limit, Closed Loop  6 (2.10.6) 

With this parameter the maximum frequency for the torque control can be selected. 

0 Closed Loop speed control 

1 Positive and negative frequency limit 

2 Ramp generator output (-/+) 

3 Negative frequency limit – Ramp generator output 

4 Ramp generator output – Positive frequency limit 

5 Ramp generator output with window 

6 0 – Ramp generator output 

7 Ramp generator output with window and On/Off limits 

 

For the selection of this parameter in NXS drives, see page 181. 

 

1285 Positive frequency limit  6 (2.6.20) 

Maximum frequency limit for the drive. The parameter is available for NXP drives only. 

 

1286 Negative frequency limit 6 (2.6.19) 

Minimum frequency limit for the drive. The parameter is available for NXP drives only. 

 

1287 Motoring torque limit  6 (2.6.22) 

Defines the maximum motoring side torque limit. The parameter is available for NXP 

drives only. 

 

1288 Generator torque limit  6 (2.6.21) 

Defines the maximum generating side torque limit. The parameter is available for NXP 

drives only. 

 

1289 Motoring power limit  6 (2.6.23.20) 

Defines the maximum motoring side power limit. For Closed Loop control mode only. 

 

1290 Generator power limit  6 (2.6.23.19) 

Defines the maximum generating side power limit. For Closed Loop control mode only. 
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1316 Brake fault response  6 (2.7.28) 

Defines the action when a brake fault is detected. 

 

0 = No response 

1 = Warning 

2 = Fault, stop mode after fault according to ID506 

3 = Fault, stop mode after fault always by coasting 

 

1317 Brake fault delays  6 (2.7.29) 

The delay before the brake fault (F58) is activated. Used when there is a mechanical 

delay in the brake. See par. ID1210. 

 

1324 Master/Follower selection 6 (2.11.1) 

Select Master/Follower mode. When the value Follower is selected the Run Request 

command is monitored from Master. All other references are selectable by parameters. 

 

0 = Single Drive  

1 = Master  

2 = Follower 

 

1352 SystemBus fault delay  6 (2.7.31) 

Defines the delays for the fault generation when heartbeat is missing. 

 

1355 to 
1369 Flux 10…150%  6 (2.6.25.1 – 2.6.25.15) 

Motor voltage corresponding to 10%….150% of flux as a percentage of nominal flux 

voltage. 
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1401 Stop state flux  6 (2.6.23.24) 

The amount of flux as a percentage of the motor nominal flux maintained in the motor 

after the drive is stopped. The flux is maintained for the time set by parameter ID1402. 

This parameter can be used in closed loop motor control mode only. 

 

1402 Flux off delay  6 (2.6.23.23) 

The flux defined by parameter ID1401 is maintained in the motor for the set time after 

the drive is stopped. This function is used to shorten the time before the full motor 

torque is available. 

 0 No flux after the motor is stopped.  

 >>0 The flux off delay in seconds. 

 <<0 The flux is maintained in the motor after stop until the next Run request is given to 

  the drive. 

 

1412 Torque stabilator gain  6 (2.6.24.6) 

Additional gain for the torque stabilator at zero frequency. 

 

1413 Torque stabilator damping 6 (2.6.24.7) 

This parameter defines the time constant for the torque stabilator. The greater the 

parameter value, the shorter the time constant. 

If a PMS motor is used in Open Loop control mode it is recommended to use value 980 in 

this parameter instead of 1000. 

 

1414 Torque stabilator gain in fieldweakening point 6 (2.6.24.8) 

The general gain for the torque stabilator. 

 

1420 Prevention of startup  6 (2.2.7.25) 

This parameter is enabled when the “Prevention of start” circuit is used to inhibit the 

gate pulses. The parameter is available for NXP drives only. 

 

1424 Restart delay  6  (2.6.17) 

The delay time within which the drive can not be restarted after a coast stop. The time 

can be set up to 60.000 seconds. The Closed Loop control mode uses a different delay. 

NOTE: This function is not available when flying start is selected for start function 

(ID505). 

The parameter is available for NXP drives only. 
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8.1 Speed control parameters (application 6 only) 

Figure 8-66 Speed Controller adaptive gain 

1295 Speed controller torque minimum gain 6 (2.6.23.30) 

The relative gain as a percentage of ID613 of the speed controller when the torque refer-

ence or the speed control output is less than the value of par. ID1296. This parameter is 

normally used to stabilise the speed controller for a drive system with gear backlash. 

 

1296 Speed controller torque minimum  6 (2.6.23.29) 

The level of torque reference below which the speed controller gain is changed from 

ID613 to ID1295 . This is in percentage of motor nominal torque. The change is filtered 

according to par. ID1297.  

 

1297 Speed controller torque minimum filtering time 6 (2.6.23.31) 

Filtering time for torque when the speed controller gain is changed between ID613 and 

ID1295 depending on ID1296. 

 

1298 Speed controller gain in field weakening area 6 (2.6.23.28) 

The relative gain of the speed controller in the field weakening area as a percentage of 

par. ID613. 

 

1299 Speed controller gain f0  6 (2.6.23.27) 

The relative gain of the speed controller as a percentage of par. ID613 when the speed is 

below the level defined by ID1300. 

 

W SpeedControl_f0

W SpeedControl_f1

W FieldWeakeningPoint

W SpeedControl_Kp_f0

W SpeedControl_Kp_FW

Gain -%

f

100 %

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2548 of 3168



Description of parameters vacon • 213 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 8

1300 Speed controller f0 point  6 (2.6.23.26) 

The speed level in Hz below which the speed controller gain is equal to par. ID1299. 

 

1301 Speed controller f1 point  6 (2.6.23.25) 

The speed level in Hz above which the speed controller gain is equal to par. ID613. From 

the speed defined by par. ID1300 to speed defined by par. ID1301, the speed controller 

gain changes linearly from par. ID1299 to ID613 and vice versa. 

 

1304 Window positive  6 (2.10.12) 

Defines the size of window to positive direction from the final speed reference. 

 

1305 Window negative  6 (2.10.11) 

Defines the size of window to negative direction from the final speed reference. 

 

1306 Window positive Off limit 6 (2.10.14) 

Defines speed controller positive off limit when the speed controller brings speed back 

to window. 

 

1307 Window negative Off limit 6 (2.10.13) 

Defines speed controller negative off limit when the speed controller brings speed back 

to window. 

 

1311 Speed error filter TC  6 (2.6.23.33) 

Filter time constant for speed reference and actual speed error. Can be used to remove 

small disturbances in the encoder signal. 

 

1382 Speed control output limit 6 (2.10.15) 

The maximum torque limit for the speed controller output as a percentage of the motor 

nominal torque. 
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8.2 Keypad control parameters 

Unlike the parameters listed above, these parameters are located in the MM3 menu of the control 

keypad. The frequency and torque reference parameters do not have an ID number. 

 

114 Stop button activated  (3.4, 3.6) 

If you wish to make the Stop button a "hotspot" which always stops the drive regardless 

of the selected control place, give this parameter the value 11. 

See also parameter ID125. 

 

125 Control Place  (3.1) 

The active control place can be changed with this parameter. For more information, see 

the product's user's manual. 

Pushing the Start button for 3 seconds selects the control keypad as the active control 

place and copies the Run status information (Run/Stop, direction and reference). 

 

0 = PC Control, Activeted by NCDrive 

1 = I/O terminal 

2 = Keypad 

3 = Fieldbus 

 

123 Keypad Direction (3.3) 

0 Forward: The rotation of the motor is forward, when the keypad is the active 

control place. 

1 Reverse: The rotation of the motor is reversed, when the keypad is the active 

control place. 

 

For more information, see the product's user's manual. 

 

R3.2 Keypad Reference (3.2) 

The frequency reference can be adjusted from the keypad with this parameter.  

The output frequency can be copied as the keypad reference by pushing the Stop button 

for 3 seconds when you are on any of the pages of menu M3.  For more information, see 

the product's user's manual. 

 

167 PID reference 1 57 (3.4) 

The PID controller keypad reference can be set between 0% and 100%. This reference 

value is the active PID reference if parameter ID332 = 2. 

 

168 PID reference 2 57 (3.5) 

The PID controller keypad reference 2 can be set between 0% and 100%. This reference 

is active if the DIN5 function=13 and the DIN5 contact is closed. 

 

R3.5 Torque reference 6 (3.5) 

Define here the torque reference within -300.0…300.0%. 
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9. APPENDICES 

In this chapter you will find additional information on special parameter groups. Such groups are: 

 

Parameters of External brake control with additional limits (Chapter 9.1) 
Closed Loop parameters (Chapter 9.2) 
Parameters of Motor thermal protection (Chapter 9.3) 
Parameters of Stall protection (Chapter 9.4) 
Parameters of Underload protection (Chapter 9.5) 
Fieldbus control parameters (Chapter 9.6) 

 

9.1 External brake control with additional limits (ID’s 315, 316, 346 to 349, 352, 353) 

The external brake used for additional braking can be controlled through parameters ID315, ID316, 

ID346 to ID349 and ID352/ID353. Selecting On/Off Control for the brake, defining the frequency or 

torque limit(s) the brake should react to and defining the Brake-On/-Off delays will allow an 

effective brake control. See Figure 9-1. 

Note: During Identification Run (see par. ID631), brake control is disabled. 

Figure 9-1. Brake control with additional limits 

In Figure 9-1 above, the brake control is set to react to both the torque supervision limit (par. ID349) 

and frequency supervision limit (ID347). Additionally, the same frequency limit is used for both 

brake-off and brake-on control by giving parameter ID346 the value 44. Use of two different 

frequency limits is also possible. Then parameters ID315 and ID346 must be given the value 33. 

Brake-off: In order for the brake to release, three conditions must be fulfilled: 1) the drive must be 

in Run state, 2) the torque must be over the set limit (if used) and 3) the output frequency must be 

over the set limit (if used). 

Brake-on: Stop command activates the brake delay count and the brake is closed when the output 

frequency falls below the set limit (ID315 or ID346). As a precaution, the brake closes when the 

brake-on delay expires, at the latest. 

NX12k115.fh8

Torque limit
ID349

Frequency limit
ID347

START
STOP

Brake off
Brake on

Brake-off
delay;
ID352

Brake-on delay;
ID353
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Note: A fault or Stop state will close the brake immediately without a delay. 

See Figure 9-2. 

 

It is strongly advisable that the brake-on delay be set longer than the ramp time in order to 

avoid damaging of the brake. 

Figure 9-2. Brake control logic  

When using the Master Follower function, the follower drive will open the brake at the same time 

with the Master even if the Follower's conditions for brake opening have not been met. 

 

ID346

ID348

ID315

ID346

0-2

3
4

0-2

3-4

0-2

3

0-2

3

0-2

3

0-3

4

ID316

ID347

0-3

4

≤

NX12k114.fh8

3

4

Brake-off ctrl, 2 limits
Brake-on/off crtl, 1 limit

No brake-off control

AND

Run state

No Run request

OFF-
DELAY
COUNT

ON-
DELAY
COUNT

AND
OR

Brake off
Brake on

TRUE

Output frequency ≥ ID347

No brake-off control

Brake-off ctrl,
torque limit

TRUE

Motor torque ≥ ID349

Brake-on ctrl, 2 limits

No brake-on control

Brake-on/off crtl, 1 limit

No brake-on control
OR

Output frequency

Fault

NOT

Reversing
No run request OR
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9.2 Closed loop parameters (ID’s 612 to 621) 

Select the Closed loop control mode by setting value 33 or 44 for parameter ID600. 

Closed loop control mode (see page 175) is used when enhanced performance near zero speed and 

better static speed accuracy with higher speeds are needed. Closed loop control mode is based on 

"rotor flux oriented current vector control". With this controlling principle, the phase currents are 

divided into a torque producing current portion and a magnetizing current portion. Thus, the squirrel 

cage induction machine can be controlled in a fashion of a separately excited DC motor. 

 

Note: These parameters can be used with Vacon NXP drive only. 

 

EXAMPLE: 

Motor Control Mode = 3 (Closed loop speed control) 

 

This is the usual operation mode when fast response times, high accuracy or controlled 

run at zero frequencies are needed. Encoder board should be connected to slot C of the 

control unit. Set the encoder P/R-parameter (P7.3.1.1). Run in open loop and check the 

encoder speed and direction (V7.3.2.2). Switch the encoder wiring or the phases of motor 

cables if necessary. Do not run if encoder speed is wrong. Program the no-load current to 

parameter ID612 or perform the ID run without load on motor shaft and set parameter 

ID619 (Slip Adjust) to get the voltage slightly above the linear U/f-curve with the motor 

frequency at about 66% of the nominal motor frequency. The Motor Nominal Speed 

parameter (ID112) is critical. The Current Limit parameter (ID107) controls the available 

torque linearly in relative to motor nominal current. 
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9.3 Parameters of motor thermal protection (ID’s 704 to 708): 

General 

 

The motor thermal protection is to protect the motor from overheating. The Vacon drive is capable 

of supplying higher than nominal current to the motor. If the load requires this high current there is 

a risk that the motor will be thermally overloaded. This is the case especially at low frequencies. At 

low frequencies the cooling effect of the motor is reduced as well as its capacity. If the motor is 

equipped with an external fan the load reduction at low speeds is small. 

The motor thermal protection is based on a calculated model and it uses the output current of the 

drive to determine the load on the motor.  

The motor thermal protection can be adjusted with parameters. The thermal current IT specifies the 

load current above which the motor is overloaded. This current limit is a function of the output 

frequency.  

The thermal stage of the motor can be monitored on the control keypad display. See the product's 

user's manual. 

 

!
 

NOTE! If you use long motor cables (max. 100m) together with small drives (≤1.5 

kW) the motor current measured by the drive can be much higher than the 

actual motor current due to capacitive currents in the motor cable. Con-

sider this when setting up the motor thermal protection functions. 
 

!
 

CAUTION! The calculated model does not protect the motor if the airflow to the motor 

is reduced by blocked air intake grill. The model starts from zero if the 

control board is powered off. 

 

 

9.4 Parameters of Stall protection (ID’s 709 to 712): 

General 

 

The motor stall protection protects the motor from short time overload situations such as one 

caused by a stalled shaft. The reaction time of the stall protection can be set shorter than that of 

motor thermal protection. The stall state is defined with two parameters, ID710 (Stall current) and 

ID712 (Stall frequency limit). If the current is higher than the set limit aand the output frequency is 

lower than the set limit the stall state is true. There is actually no real indication of the shaft 

rotation. Stall protection is a type of overcurrent protection. 

 

!
 

NOTE! If you use long motor cables (max. 100m) together with small drives (≤1.5 

kW) the motor current measured by the drive can be much higher than the 

actual motor current due to capacitive currents in the motor cable. Con-

sider this when setting up the motor stall protection functions. 
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9.5 Parameters of Underload protection (ID’s 713 to 716): 

General 

 

The purpose of the motor underload protection is to ensure that there is load on the motor when the 

drive is running. If the motor loses its load there might be a problem in the process, e.g. a broken 

belt or a dry pump. 

Motor underload protection can be adjusted by setting the underload curve with parameters ID714 

(Field weakening area load) and ID715 (Zero frequency load), see below. The underload curve is a 

squared curve set between the zero frequency and the field weakening point. The protection is not 

active below 5Hz (the underload time counter is stopped).  

 

The torque values for setting the underload curve are set in percentage which refers to the nominal 

torque of the motor. The motor's name plate data, parameter motor nominal current and the drive's 

nominal current IH are used to find the scaling ratio for the internal torque value. If other than 

nominal motor is used with the drive, the accuracy of the torque calculation decreases. 

 

!
 

NOTE! If you use long motor cables (max. 100m) together with small drives (≤1.5 

kW) the motor current measured by the drive can be much higher than the 

actual motor current due to capacitive currents in the motor cable. Con-

sider this when setting up the motor stall protection functions. 
 

9.6 Fieldbus control parameters (ID’s 850 to 859) 

The Fieldbus control parameters are used when the frequency or the speed reference comes from 

the fieldbus (Modbus, Profibus, DeviceNet etc.). With the Fieldbus Data Out Selection 1…8 you can 

monitor values from the fieldbus. 

 

9.6.1 Process Data OUT (Slave  Master) 

The fieldbus master can read the frequency converter’s actual values using process data variables. 

Basic, Standard, Local/Remote, Multi-Step, PID control and Pump and fan control applications use 

process data as follows: 

 

Data Value Unit Scale ID 

Process data OUT 1 Output Frequency Hz 0,01 Hz 1 

Process data OUT 2 Motor Speed rpm 1 rpm 2 

Process data OUT 3 Motor Current A 0,1 A 45 

Process data OUT 4 Motor Torque % 0,1 % 4 

Process data OUT 5 Motor Power % 0,1 % 5 

Process data OUT 6 Motor Voltage V 0,1 V 6 

Process data OUT 7 DC link voltage V 1 V 7 

Process data OUT 8 Active Fault Code - - 37 

Table 9-1. Process Data OUT values 

The Multipurpose application has a selector parameter for every Process Data. The monitoring 

values and drive parameters can be selected using the ID number. Default selections are as in the 

table above. 
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9.6.2 Current scaling in different size of units 

NOTE: Monitoring value ID45 (usually in Process data OUT3) is given with one decimal only. 

 

Voltage Size Scale 

208 – 240 Vac NX_2 0001 – 0011 100 – 0,01A 

208 – 240 Vac NX_2 0012 – 0420 10 – 0,1A 

380 – 500 Vac NX_5 0003 – 0007 100 – 0,01A 

380 – 500 Vac NX_5 0009 – 0300 10 – 0,1A 

380 – 500 Vac NX_5 0385 –  1 – 1A 

525 – 690 Vac NX_6 0004 – 0013 100 – 0,01A 

525 – 690 Vac NX_6 0018 –  10 – 0,1A 

Table 9-2. Current scaling 

 

9.6.3 Process Data IN (Master -> Slave) 

ControlWord, Reference and Process Data are used in All in One applications as follows: 

 

Basic, Standard, Local/Remote, Multi-Step applications 
 

Data Value Unit Scale 

Reference Speed reference  % 0.01% 

ControlWord Start/Stop command  

Fault reset command  

- - 

PD1 – PD8 Not used - - 

Table 9-3.  

Multipurpose control application 
(NOTE: Settings in the table are factory defaults. See also parameter group G2.9) 
 

Data Value Unit Scale 

Reference Speed reference  % 0.01% 

ControlWord Start/Stop command  

Fault reset command  

- - 

Process Data IN1 Torque reference % 0.1% 

Process Data IN2 Free analogue input % 0.01% 

Process Data IN3 Adjust input % 0.01% 

PD3 – PD8 Not used - - 

Table 9-4.  

PID control and Pump and fan control applications 
 

Data Value Unit Scale 

Reference Speed reference  % 0.01% 

ControlWord Start/Stop command  

Fault reset command  

- - 

Process Data IN1  Reference for PID controller % 0.01% 

Process Data IN2 Actual value 1 to PID controller % 0.01% 

Process Data IN3 Actual value 2 to PID controller % 0.01% 

PD4–PD8 Not used - - 

Table 9-5.   
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10. FAULT TRACING 

The fault codes, their causes and correcting actions are presented in the table below. The shadowed 

faults are A faults (warnings) only. The items written in white on black background present faults for 

which you can program different responses in the application. See parameter group Protections. 

Note: When contacting distributor or factory because of a fault condition, always write down all texts 

and codes on the keypad display. 

 

Fault 

code 

Fault Possible cause Correcting measures 

1 Overcurrent Frequency converter has detected too 

high a current (>4*IH) in the motor cable: 

− sudden heavy load increase 

− short circuit in motor cables 

− unsuitable motor 

Subcode in TT.14: 

S1 = Hardware trip 

S2 = Reserved 

S3 = Current controller supervision 

Check loading. 

Check motor. 

Check cables. 

Make identification run. 

2 Overvoltage The DC-link voltage has exceeded the 

limits defined. 

− too short a deceleration time 

− high overvoltage spikes in supply 

Subcode in TT.14: 

S1 = Hardware trip 

S2 = Overvoltage control supervision 

Make deceleration time longer. Use 

brake chopper or brake resistor (avail-

able as options) 

Activate overvoltage controller. 

Check input voltage. 

3 Earth fault Current measurement has detected that 

the sum of motor phase current is not 

zero. 

− insulation failure in cables or motor 

Check motor cables and motor. 

5 Charging 

switch 

The charging switch is open, when the 

START command has been given. 

− faulty operation 

− component failure 

Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you. 

6 Emergency 

stop 

Stop signal has been given from the 

option board. 

Check emergency stop circuit. 

7 Saturation trip Various causes: 

− defective component 

− brake resistor short-circuit or 

overload 

Cannot be reset from the keypad.  

Switch off power. 

DO NOT RE-CONNECT POWER! 

Contact factory. 

If this fault appears simultaneously with 

Fault 1, check motor cables and motor 

8 System fault - component failure 

- faulty operation 

Note exceptional fault data record. 

S1 = Reserved 

S2 = Reserved 

S3 = Reserved 

S4 = Reserved 

S5 = Reserved 

S6 = Reserved 

S7 = Charging switch 

S8 = No power to driver card 

S9 = Power unit communication (TX) 

S10 = Power unit communication (Trip) 

S11 = Power unit comm. (Measurement) 

Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you. 
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Fault 

code 

Fault Possible cause Correcting measures 

9 Undervoltage DC-link voltage is under the voltage limits 

defined. 

− most probable cause: too low a supply 

voltage 

− frequency converter internal fault 

− defect input fuse 

− external charge switch not closed 

In case of temporary supply voltage 

break reset the fault and restart the 

frequency converter. Check the supply 

voltage. If it is adequate, an internal 

failure has occurred. 

Contact the distributor near to you. 

10 Input line 

supervision 

Input line phase is missing. 

Subcode in TT.14: 

S1 = DC-link too low during run 

S2 = No data from power unit 

S3 = Undervoltage control supervision 

Check supply voltage, fuses and cable. 

11 Output phase 

supervision 

Current measurement has detected that 

there is no current in one motor phase. 

Check motor cable and motor. 

12 Brake chopper 

supervision 
− no brake resistor  installed 

− brake resistor is broken 

− brake chopper failure 

Check brake resistor and cabling. 

If the these are ok, the chopper is faulty. 

Contact the distributor near to you. 

13 Frequency con-

verter under-

temperature 

Heatsink temperature is under –10°C  

14 Frequency con-

verter over-

temperature 

Heatsink temperature is over 90°C (or 

77ºC, NX_6, FR6). 

 

Overtemperature warning is issued when 

the heatsink temperature exceeds 85°C 

(72ºC). 

Check the correct amount and flow of 

cooling air. 

Check the heatsink for dust. 

Check the ambient temperature. 

Make sure that the switching frequency 

is not too high in relation to ambient 

temperature and motor load. 

15 Motor stalled Motor stall protection has tripped. Check motor and load. 

16 Motor over-

temperature 

Motor overheating has been detected by 

frequency converter motor temperature 

model. Motor is overloaded. 

Decrease motor load. 

If no motor overload exists, check the 

temperature model parameters. 

17 Motor 

underload 

Motor underload protection has tripped. Check load. 

18 Unbalance Unbalance between power modules in 

parallelled units. 

Subcode in TT.14: 

S1 = Current unbalance 

S2 = DC voltage unbalance 

Should the fault re-occur, contact the 

distributor near to you. 

22 EEPROM 

checksum fault 

Parameter save fault 

− faulty operation 

− component failure 

Should the fault re-occur, contact the 

distributor near to you. 

24 Counter fault Values displayed on counters are 

incorrect 

 

25 Microprocessor 

watchdog fault 
− faulty operation 

− component failure 

Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you. 

26 Start-up 

prevented 

Start-up of the drive has been prevented. 

Run request in ON when new application 

is loaded to the drive 

Cancel prevention of start-up if this can 

be done safely. 

Remove Run request 

29 Thermistor 

fault 

The thermistor input of option board has 

detected increase of the motor 

temperature 

Check motor cooling and loading 

Check thermistor connection 

(If thermistor input of the option board is 

not in use it has to be short circuited) 
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Fault 

code 

Fault Possible cause Correcting measures 

30 Safe disable The input on OPT-AF board has opened Cancel Safe Disable if this can be done 

safely. 

31 IGBT temperature 

(hardware) 

IGBT Inverter Bridge overtemperature 

protection has detected too high a short 

term overload current 

Check loading. 

Check motor size. 

Make identification run. 

32 Fan cooling Cooling fan of the frequency converter 

does not start, when ON command is 

given 

Contact the distributor near to you. 

34 CAN bus 

communication 

Sent message not acknowledged. Ensure that there is another device on 

the bus with the same configuration. 

35 Application Problem in application software Contact your distributor. If you are 

application programmer check the 

application program. 

36 Control unit NXS Control Unit can not control NXP 

Power Unit and vice versa 

Change control unit 

37 Device changed 

(same type) 

Option board or control unit changed. 

Same type of board or same power rating 

of drive. 

Reset. Device is ready for use. 

Old parameter settings will be used. 

38 Device added 

(same type) 

Option board or drive added. Reset. Device is ready for use. 

Old board settings will be used. 

39 Device removed Option board removed. Reset. Device no longer available. 

40 Device 

unknown 

Unknown option board or drive. 

Subcode in TT.14: 

S1 = Unknown device 

S2 = Power1not same type as Power2 

Contact the distributor near to you. 

41 IGBT temperature IGBT Inverter Bridge overtemperature 

protection has detected too high a short 

term overload current 

Check loading. 

Check motor size. 

Make identification run. 

42 Brake resistor 

overtemperature 

Brake resistor overtemperature 

protection has detected too heavy braking 

Set the deceleration time longer. 

Use external brake resistor. 

43 Encoder fault Problem detected in encoder signals. 

Subcode in TT.14: 

1 = Encoder 1 channel A is missing 

2 = Encoder 1 channel B is missing 

3 = Both encoder 1 channels are missing 

4 = Encoder reversed 

5 = Encoder board missing 

Check encoder channel connections. 

Check the encoder board. 

Check encoder frequency in open loop. 

44 Device changed 

(different type) 

Option board or power unit changed. 

New device of different type or different 

power rating. 

Reset 

Set the option board parameters again if 

option board was changed. 

Set converter parameters again if power 

unit was changed. 

45 Device added 

(different type) 

Option board of different type added. Reset 

Set the option board parameters again. 

49 Division by zero 

in application 

Division by zero has occurred in 

application program. 

Contact your distributor if the fault re-

occurs while the converter is in run 

state. If you are application programmer 

check the application program. 

50 Analogue input 

Iin < 4mA (sel. 

signal range 4 

to 20 mA) 

Current at the analogue input is < 4mA. 

− control cable is broken or loose 

− signal source has failed 

Check the current loop circuitry. 
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Fault 

code 

Fault Possible cause Correcting measures 

51 External fault Digital input fault. Remove fault situation on external 

device. 

52 Keypad 

communication 

fault 

The connection between the control 

keypad (or NCDrive) and the frequency 

converter is broken. 

Check keypad connection and possible 

keypad cable. 

53 Fieldbus fault The data connection between the fieldbus 

Master and the fieldbus board is broken 

Check installation. 

If installation is correct contact the 

nearest Vacon distributor. 

54 Slot fault Defective option board or slot Check board and slot. 

Contact the nearest Vacon distributor. 

56 PT100 board 

temp. fault 

Temperature limit values set for the 

PT100 board parameters have been 

exceeded 

Find the cause of temperature rise 

57 Identification Identification run has failed. Run command was removed before 

completion of identification run. 

Motor is not connected to frequency 

converter. 

There is load on motor shaft. 

58 Brake Actual status of the brake is different 

from the control signal. 

Check mechanical brake state and 

connections. 

59 Follower 

communication 

SystemBus or CAN communication is 

broken between Master and Follower 

Check option board parameters. 

Check optical fibre cable or CAN cable. 

60 Cooling Coolant circulation on liquid-cooled drive 

has failed. 

Check reason for the failure on external 

system. 

61 Speed error Motor speed is unequal to reference Check encoder connection. 

PMS motor has exceeded the pull out 

torque. 

62 Run disable Run enable signal is low Check reason for Run enable signal. 

63 Emergency 

stop 

Command for emergency stop received 

from digital input or fieldbus 

New run command is accepted after 

reset. 

64 Input switch 

open 

Drive input switch is open Check the main power switch of the 

drive. 

Table 10-1. Fault codes 
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head office and production: 
 
Vaasa 
Vacon Plc 
Runsorintie 7 
65380 Vaasa 
firstname.lastname@vacon.com 
telephone: +358 (0)201 2121 
fax: +358 (0)201 212 205 

production: 
 

Suzhou, China 
Vacon Suzhou Drives Co. Ltd. 
Building 13CD 
428 Xinglong Street 
Suchun Industrial Square 
Suzhou 215126 
telephone: +86 512 6283 6630 
fax: +86 512 6283 6618 

 
 

Vacon Traction Oy 
Vehnämyllynkatu 18 
33580 Tampere 
telephone: +358 (0)201 2121 
fax: +358 (0)201 212 710 

   

sales companies and representative offices: 
 

finland 
Helsinki 

Vacon Plc 
Äyritie 12 
01510 Vantaa 
telephone: +358 (0)201 212 600 
fax: +358 (0)201 212 699 
Tampere 

Vacon Plc 
Vehnämyllynkatu 18 
33580 Tampere 
telephone: +358 (0)201 2121 
fax: +358 (0)201 212 750 
 

australia 
Vacon Pacific 
17, Corporate Ave. 
Rowville, Victoria 3178 
telephone: +61 (03) 92139300 
fax: +61 (03) 92139310 
 

austria 
Vacon AT Antriebssysteme GmbH 
Aumühlweg 21 
2544 Leobersdorf 
telephone: +43 2256 651 66 
fax: +43 2256 651 66 66 
 

belgium 
Vacon Benelux NV/SA 
Interleuvenlaan 62 
3001 Heverlee (Leuven) 
telephone: +32 (0)16 394 825 
fax: +32 (0)16 394 827 
 

china 
Vacon Suzhou Drives Co. Ltd. 
Beijing Office 
A205, Grand Pacific Garden Mansion 
8A Guanhua Road 
Beijing 100026 
telephone: +86 10 6581 3734 
fax: +86 10 6581 3754 
 

france 
Vacon France 
ZAC du Fresne 
1 Rue Jacquard – BP72 
91280 Saint Pierre du Perray CDIS 
telephone: +33 (0)1 69 89 60 30 
fax: +33 (0)1 69 89 60 40 
 
 

 

 

 

 

germany 
Vacon GmbH 
Gladbecker Strasse 425 
45329 Essen 
telephone: +49 (0)201 806 700 
fax: +49 (0)201 806 7099 
 

india 
Vacon India 
Flat no T1, 3rd floor 
VNS Ashok Apartment 
Plot no. 9A, New Beach Road 
Thiruvanmiyur 
Chennai-600041 
Tel. +91 44 245 150 18 
 

italy 
Vacon S.p.A. 
Via F.lli Guerra, 35 
42100 Reggio Emilia 
telephone: +39 0522 276811 
fax: +39 0522 276890 
 

the netherlands 
Vacon Benelux BV 
Weide 40 
4206 CJ Gorinchem 
telephone: +31 (0)183 642 970 
fax: +31 (0)183 642 971 
 

norway 
Vacon AS 
Langgata 2 
3080 Holmestrand 
telephone: +47 330 96120 
fax: +47 330 96130 
 

russia 
ZAO Vacon Drives 
Bolshaja Jakimanka 31, 
109180 Moscow 
telephone: +7 (095) 974 14 47 
fax: +7 (095) 974 15 54 
ZAO Vacon Drives 
2ya Sovetskaya 7, office 210A 
191036 St. Petersburg 
telephone: +7 (812) 332 1114 
fax: +7 (812) 279 9053 
 
 

 

 

spain 
Vacon Drives Ibérica S.A. 
Miquel Servet, 2. P.I. Bufalvent 
08243 Manresa 
telephone: +34 93 877 45 06 
fax: +34 93 877 00 09 
 

sweden 
Vacon AB 
Anderstorpsvägen 16 
171 54 Solna 
telephone: +46 (0)8 293 055 
fax: +46 (0)8 290 755 
 

thailand 
Vacon South East Asia 
335/32 5th-6th floor 
Srinakarin Road, Prawet 
Bangkok 10250 
Tel. +66 (0)85 100 7090 
 

united arab emirates 
Vacon Middle East and Africa 
Block A, Office 4A 226 
P.O.Box 54763 
Dubai Airport Free Zone 
Dubai 
Tel. +971 (0)4 204 5200 
Fax: +971 (0)4 204 5203 
 

united kingdom 
Vacon Drives (UK) Ltd. 
18, Maizefield 
Hinckley Fields Industrial Estate 
Hinckley 
LE10 1YF Leicestershire 
telephone: +44 (0)1455 611 515 
fax: +44 (0)1455 611 517 
 

 

 

Vacon distributor: 
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AT LEAST THE 10 FOLLOWING STEPS OF THE START-UP QUICK GUIDE MUST BE PERFORMED 

DURING THE INSTALLATION AND COMMISSIONING. 

 

IF ANY PROBLEMS OCCUR, PLEASE CONTACT YOUR LOCAL DISTRIBUTOR. 

 

 
Start-up Quick Guide 

 

1. Check that the delivery corresponds to your order, see Chapter 1. 

 

2. Before taking any commissioning actions read carefully the safety instructions in 

Chapter 1. 

 

3. Before the mechanical installation, check the minimum clearances around the unit and 

check the ambient conditions in Chapter 5. 

 

4. Check the size of the motor cable, mains cable, mains fuses and check the cable 

connections, read Chapters 6.1.1.1 to 6.1.1.5. 

 

5. Follow the installation instructions, see Chapter 6.1.5. 

 

6. Control connections are explained in Chapter 6.2.1. 

 

7. If the Start-Up wizard is active, select the language of the keypad and the application you 

want to use and confirm by pressing the Enter button. If the Start-Up wizard is not 

active, follow the instructions 7a and 7b. 

 

7a. Select the language of the keypad from the Menu M6, page 6.1. Instructions on using 

the keypad are given in Chapter 7. 

  

7b. Select the application you want to use from the Menu M6, page 6.2. Instructions on 

using the keypad are given in Chapter 7. 

 

8. All parameters have factory default values. In order to ensure proper operation, check 

the rating plate data for the values below and the corresponding parameters of 

parameter group G2.1. 

 

nominal voltage of the motor 

nominal frequency of the motor 

nominal speed of the motor 

nominal current of the motor 

motor cos  

 

All parameters are explained in the All in One Application Manual. 

 

9. Follow the commissioning instructions, see Chapter 8. 

 
10. The Vacon NX_ Frequency Converter is now ready for use. 

 

Vacon Plc is not responsible for the use of the frequency converters against 

the instructions. 
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ABOUT THE VACON NXS/P USER'S MANUAL 

 

Congratulations for choosing the Smooth Control provided by Vacon NX Frequency Converters! 

 

The User's Manual will provide you with the necessary information about the installation, commissioning 

and operation of Vacon NX Frequency Converters. We recommend that you carefully study these 

instructions before powering up the frequency converter for the first time. 

 

This manual is available in both paper and electronic editions. We recommend you to use the electronic 

version if possible. If you have the eelectronic version at your disposal you will be able to benefit from the 

following features: 

 

The manual contains several links and cross-references to other locations in the manual which makes it 

easier for the reader to move around in the manual, to check and find things faster. 

 

The manual also contains hyperlinks to web pages. To visit these web pages through the links you must 

have an internet browser installed on your computer. 
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1. SAFETY 

 

1.1 Warnings 

1 The Vacon NX frequency converter is meant for fixed installations only. 

2 Do not perform any measurements when the frequency converter is 

connected to the mains. 

3 Do not perform any voltage withstand tests on any part of Vacon NX. 

There is a certain procedure according to which the tests shall be per-

formed. Ignoring this procedure may result in damaged product. 

4 The frequency converter has a large capacitive leakage current. 

5 If the frequency converter is used as a part of a machine, the machine 

manufacturer is responsible for providing the machine with a main 

switch (EN 60204-1). 

6 Only spare parts delivered by Vacon can be used. 

7 The motor starts at power-up if the start command is 'ON'. Furthermore, 

the I/O functionalities (including start inputs) may change if parameters, 

applications or software are changed. Disconnect, therefore, the motor if 

an unexpected start can cause danger. 

8 Prior to measurements on the motor or the motor cable, disconnect the 

motor cable from the frequency converter. 

 

9 Do not touch the components on the circuit boards. Static voltage dis-

charge may damage the components. 

 

1.2 Safety instructions 

1 The components of the power unit of the frequency converter are llive 

when Vacon NX is connected to mains potential. CComing into contact 

with this voltage is extremely dangerous and may cause death or se-

vere injury. The control unit is isolated from mains potential. 

2 The motor terminals U, V, W and the DC-link/brake resistor terminals 

are llive when Vacon NX is connected to mains, eeven if the motor is not 

running. 

3 After disconnecting the frequency converter from the mains, wait until 

the fan stops and the indicators on the keypad go out (if no keypad is 

attached see the indicators on the cover). Wait 5 more minutes before 

doing any work on Vacon NX connections. Do not even open the cover 

before this time has expired. 

4 The control I/O-terminals are isolated from the mains potential. How-

ever, the relay outputs and other I/O-terminals may have a dangerous 

control voltage present even when Vacon NX is disconnected from mains.

 

 

 

 

 

 

 

 

5 Before connecting the frequency converter to mains make sure that the 

Vacon NX front and cable covers are closed. 

ONLY A COMPETENT ELECTRICIAN MAY CARRY OUT  

THE ELECTRICAL INSTALLATION 

WARNING
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1.3 Earthing and earth fault protection 

The Vacon NX frequency converter must always be earthed with an earthing conductor connected to the 

earthing terminal  . 

 

The earth fault protection inside the frequency converter protects only the converter itself against earth 

faults in the motor or the motor cable. It is not intended for personal safety. 

 

Due to the high capacitive currents present in the frequency converter, fault current protective switches 

may not function properly. 

 

1.4 Running the motor 

Warning symbols 

For your own safety, please pay special attention to the instructions marked with the following symbols: 

 

 

= Dangerous voltage 

WARNING  

= General warning 

HOT SURFACE 
= Hot surface – Risk of burn 

 

 

 MOTOR RUN CHECK LIST 

1 Before starting the motor, check that the motor is mounted properly and 

ensure that the machine connected to the motor allows the motor to be 

started. 

2 Set the maximum motor speed (frequency) according to the motor and 

the machine connected to it. 

3 Before reversing the motor make sure that this can be done safely. 

4 Make sure that no power correction capacitors are connected to the 

motor cable. 

 

5 Make sure that the motor terminals are not connected to mains 

potential. 

WARNING
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2. EU DIRECTIVE 

2.1 CE marking 

The CE marking on the product guarantees the free movement of the product within the EEA (European 

Economic Area). 

 

Vacon NX frequency converters carry the CE label as a proof of compliance with the Low Voltage Directive 

(LVD) and the Electro Magnetic Compatibility (EMC). The company SGS FIMKO has acted as the Competent 

Body. 

 

2.2 EMC directive 

2.2.1 General 

The EMC Directive provides that the electrical apparatus must not excessively disturb the environment it is 

used in, and, on the other hand, it shall have an adequate level of immunity toward other disturbances from 

the same environment. 

 

The compliance of Vacon NX frequency converters with the EMC directive is verified with Technical Con-

struction Files (TCF) checked and approved by SGS FIMKO, which is a Competent Body. The Technical 

Construction Files are used to authenticate the comformity of Vacon frequency converters with the Direc-

tive because such a large-sized product family is impossible to be tested in a laboratory environment and 

because the combinations of installation vary greatly. 

 

2.2.2 Technical criteria 

Our basic idea was to develop a range of frequency converters offering the best possible usability and cost-

efficiency. EMC compliance was a major consideration from the outset of the design. 

 

Vacon NX frequency converters are marketed throughout the world, a fact which makes the EMC require-

ments of customers different. As far as the immunity is concerned, all Vacon NX frequency converters are 

designed to fulfil even the strictest requirements, while as regards the emission level, the customer may 

want to upgrade Vacon's already high ability to filter electro-magnetic disturbances. 

 

2.2.3 Vacon frequency converter EMC classification 

Vacon NX frequency converters are divided into four classes according to the level of electromagnetic 

disturbances emitted. The EMC class of each product is defined in the type designation code. 

 

Class C (NX_5, FR4 to FR6, Protection class IP54):: 

Frequency converters of this class ffulfil the requirements of the product standard EN 61800-3+A11 for 

the 1st environment (unrestricted distribution)  and the 2nd environment. 

The emission levels correspond to the requirements of EN 61000-6-3. 

Note: If the protection class of the frequency converter is IP21, the requirements of Class C are fulfilled 

only as far as the conducted emissions are concerned.  

 

Class H: 

Vacon NX_5 frequency converters (FR4 to FR9) and NX_2 frequency converters (FR4 to FR6) have been 

designed to ffulfil the requirements of the product standard EN 61800-3+A11 for the 1st environment 

restricted distribution and the 2nd environment. 

The emission levels correspond to the requirements of EN 61000-6-4. 

 

Class L (NX_6 FR6 to FR9 only):: 

Provides filtering for the 2nd environment, restricted distribution aaccording to EN 61800-3+A11. 
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Class T: 

The T-class converters have a smaller earth leakage current and are intended to be used with IT supplies 

only. If they are used with other supplies no EMC requirements are complied with. 

 

Class N: 

The drives of this class do not provide EMC emission protection. This kind of drives are mounted in 

enclosures. External EMC filtering is usually required to fulfil the EMC emission requirements. 

 

All Vacon NX frequency converters fulfil all EMC immunity requirements (standards EN 61000-6-1, 

EN 61000-6-2 and EN 61800-3+A11). 

 

Note: For changing the EMC protection class of your Vacon NX frequency converter from class H or L to 

class T, please refer to the instructions given in Chapter 6.1.3. 

 

2.2.4 Manufacturer's declaration of conformity 

The following pages present the Manufacturer's Declarations of Conformity assuring the compliance of 

Vacon frequency converters with the EMC-directives. 

 

 

Warning: This is a product of the restricted sales distribution class according to IEC 61800-3. In a 

domestic environment this product may cause radio interference in which case the user may be 

required to take adequate measures. 
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EU DECLARATION OF CONFORMITY 

We 

Manufacturer's name: Vacon Oyj 

Manufacturer's address: P.O.Box 25 

 Runsorintie 7 

 FIN-65381 Vaasa 

 Finland 

 

hereby declare that the product 

 

Product name: Vacon NXS/P Frequency converter 

Model designation: Vacon NXS/P 0003 5…. to 0520 5…. 

 

has been designed and manufactured in accordance with the following 

standards: 

 

Safety: EN50178 (1997), EN60204-1 (1996) 

 EN 60950 (3rd edition 2000, as relevant) 

EMC: EN61800-3 (1996)+A11(2000), EN 61000-6-2 

 (2001), EN 61000-6-4 (2001) 

 

and conforms to the relevant safety provisions of the Low Voltage Directive 

(73/23/EEC) as amended by the Directive (93/68/EEC) and EMC Directive 

89/336/EEC. 

It is ensured through internal measures and quality control that the product 

conforms at all times to the requirements of the current Directive and the 

relevant standards. 

In Vaasa, 22nd of November, 2005  
 Vesa Laisi 

 President 

 

The year the CE marking was affixed: 2002 
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EU DECLARATION OF CONFORMITY 

We 

Manufacturer's name: Vacon Oyj 

Manufacturer's address: P.O.Box 25 

 Runsorintie 7 

 FIN-65381 Vaasa 

 Finland 

hereby declare that the product 

Product name: Vacon NXS/P Frequency converter 

Model designation: Vacon NXS/P 0004 6…. to 0416 6…. 

 

has been designed and manufactured in accordance with the following 

standards: 

 

Safety: EN50178 (1997), EN60204-1 (1996) 

 EN 60950 (3rd edition 2000, as relevant) 

EMC: EN61800-3 (1996)+A11(2000), EN 61000-6-2 

 (2001), EN 61000-6-4 (2001) 

 

and conforms to the relevant safety provisions of the Low Voltage Directive 

(73/23/EEC) as amended by the Directive (93/68/EEC) and EMC Directive 

89/336/EEC. 

It is ensured through internal measures and quality control that the product 

conforms at all times to the requirements of the current Directive and the 

relevant standards. 

In Vaasa, 22nd of November, 2005  
 Vesa Laisi 

 President 

 

The year the CE marking was affixed: 2003 
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EU DECLARATION OF CONFORMITY 

We 

Manufacturer's name: Vacon Oyj 

Manufacturer's address: P.O.Box 25 

 Runsorintie 7 

 FIN-65381 Vaasa 

 Finland 

hereby declare that the product 

Product name: Vacon NXS/P Frequency converter 

Model designation: Vacon NXS/P 0004 2…. to 0300 2…. 

  

has been designed and manufactured in accordance with the following 

standards: 

 

Safety: EN50178 (1997), EN60204-1 (1996) 

 EN 60950 (3rd edition 2000, as relevant) 

EMC: EN61800-3 (1996)+A11(2000), EN 61000-6-2 

 (2001), EN 61000-6-4 (2001) 

 

and conforms to the relevant safety provisions of the Low Voltage Directive 

(73/23/EEC) as amended by the Directive (93/68/EEC) and EMC Directive 

89/336/EEC. 

It is ensured through internal measures and quality control that the product 

conforms at all times to the requirements of the current Directive and the 

relevant standards. 

In Vaasa, 22nd of November, 2005  
 Vesa Laisi 

 President 

 

The year the CE marking was affixed: 2003 
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3. RECEIPT OF DELIVERY 

Vacon NX frequency converters have undergone scrupulous tests and quality checks at the factory before 

they are delivered to the customer. However, after unpacking the product, check that no signs of transport 

damages are to be found on the product and that the delivery is complete (compare the type designation of 

the product to the code below, Figure 3-1. 

 

Should the drive have been damaged during the shipping, please contact primarily the cargo insurance 

company or the carrier. 

 

If the delivery does not correspond to your order, contact the supplier immediately. 

 

In the small plastic bag included in the delivery you will find a silver Drive modified sticker. The purpose of 

the sticker is to notify the service personnel about the modifications made in the frequency converter. 

Attach the sticker on the side of the frequency converter to avoid losing it. Should the frequency converter 

be later modified (option board added, IP or EMC protection level changed), mark the change in the sticker. 

 

3.1 Type designation code 

Figure 3-1. Vacon NX type designation code 

 

 

 

NXS 0000    A  2  H  1  SSV   A1A20000C35

Product range: NXS = standard, NXP = high-performance

Nominal current (low overload)
0007 = 7 A, 0022 = 22 A, 0205 = 205 A etc.

Nominal mains voltage (3-phase):
2 = 208–240Vac, 5 = 380–500Vac, 6 = 525–690Vac (All 3-phase)

Control keypad:
A = standard (alpha-numeric)
B = no local control keypad
F = dummy keypad
G = graphic display

Enclosure class:
0 = IP00 (FR9 only), 2 = IP21/NEMA 1, 3 = IP21/NEMA 1 (cabinet-mounted)
5 = IP54 (NEMA 12), 7 = IP54/NEMA 12

EMC emission level:
C = fulfils standard EN61800-3+A11, 1st environment (unrestr.)
H = fulfils standard EN61800-3+A11, 1st environment

restricted distribution, 2nd environment
L  = fulfils standard EN61800-3+A11, 2nd environment, restr. distr.
T  = fulfils standard EN61800-3 for IT networks
N = No EMC emission protection

Brake chopper
0 = no brake chopper
1 = internal brake chopper
2 = internal brake chopper and resistor

Option boards; each slot is represented by two characters where:
A = basic I/O board, B = expander I/O board,
C = fieldbus board, D = special board

Hardware modifications; Supply  - Mounting - Boards
Sxx = 6-pulse connection (FR4 to FR14)
Bxx = Additional DC-connection (>FR8)
Jxx = FR10...12 stand-alone with main switch and DC-link terminals

xSx = Air-cooled drive

xxS = Standard boards (FR4 to FR8)
xxV = Varnished boards (FR4 to FR8)
xxF = Standard boards (FR9 to FR14)
xxG = Varnished boards (FR9 to FR14)
xxA = Standard boards (FR10 to FR12 standalone drives)
xxB = Varnished boards (FR10 to FR12 standalone drives)

Note: Ask factory for other possible installation combinations.
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3.2 Storage 

If the frequency converter is to be kept in store before use make sure that the ambient conditions are 

acceptable: 

 

Storing temperature –40…+70 C 

Relative humidity <95%, no condensation 

 

If the storage time exceeds 12 months the electrolytic DC capacitors need to be charged with caution. 

Therefore, such a long storage time is not recommended. 

 

3.3 Maintenance 

In normal conditions, Vacon NX frequency converters are maintenance-free. However, we recommend to 

clean the heatsink with compressed air whenever necessary. 

The cooling fan can easily be changed if necessary. 

 

It may also be necessary to check the tightening torques of terminals at certain intervals. 

 

3.4 Warranty 

Only manufacturing defects are covered by the warranty. The manufacturer assumes no responsibility for 

damages caused during or resulting from transport, receipt of the delivery, installation, commissioning or 

use. 

 

The manufacturer shall in no event and under no circumstances be held responsible for damages and 

failures resulting from misuse, wrong installation, unacceptable ambient temperature, dust, corrosive 

substances or operation outside the rated specifications. 

 

Neither can the manufacturer be held responsible for consequential damages. 

 

The Manufacturer's time of warranty is 18 months from the delivery or 12 months from the commissioning 

whichever expires first (Vacon Warranty Terms). 

 

The local distributor may grant a warranty time different from the above. This warranty time shall be 

specified in the distributor's sales and warranty terms. Vacon assumes no responsibility for any other 

warranties than that granted by Vacon itself. 

 

In all matters concerning the warranty, please contact first your distributor. 
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4. TECHNICAL DATA 

4.1 Introduction 

Figure 4-1 presents the block diagram of the Vacon NX frequency converter. The frequency converter 

mechanically consists of two units, the Power Unit and the Control Unit. Pictures of the mechanical 

assemblage on pages 51 to 58. 

 

The three-phase AC-choke (1) at the mains end together with the DC-link capacitor (2) form an LC-filter, 

which, again, together with the diode bridge produce the DC-voltage supply to the IGBT Inverter Bridge (3) 

block. The AC-choke also functions as a filter against High Frequency disturbances from the mains as well 

as against those caused by the frequency converter to the mains. It, in addition, enhances the waveform of 

the input current to the frequency converter. The entire power drawn by the frequency converter from the 

mains is active power. 

The IGBT Inverter Bridge produces a symmetrical, 3-phase PWM-modulated AC-voltage to the motor. 

 

The Motor and Application Control Block is based on microprocessor software. The microprocessor 

controls the motor basing on the information it receives through measurements, parameter settings, 

control I/O and control keypad. The motor and application control block controls the motor control ASIC 

which, in turn, calculates the IGBT positions. Gate drivers amplify these signals for driving the IGBT 

inverter bridge. 

Figure 4-1. Vacon NX block diagram 
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(FR7 to FR9) it is optional.
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The control keypad constitutes a link between the user and the frequency converter. The control keypad is 

used for parameter setting, reading status data and giving control commands. It is detachable and can be 

operated externally and connected via a cable to the frequency converter. Instead of the control keypad, 

also a PC can be used to control the frequency converter if connected through a similar cable. 

 

You can have your frequency converter equipped with a control I/O board which is either isolated (OPT-A8) 

or not isolated (OPT-A1) from the ground. 

 

The basic control interface and the parameters (the Basic Application) are easy to use. If a more versatile 

interface or parameters are required, a more suitable application can be chosen from the "All in One+" 

Application Package. See the "All in One+" Application Manual for more information on the different 

applications. 

 

A brake resistor is available as internal option for frames FR4 to FR6 of voltage classes NX_2 and NX_5. In 

all other frames of voltage classes NX_2 and NX_5, as well as in all frames of all other voltage classes, the 

brake resistor is available as option and installed externally. 

 

Optional I/O expander boards that increase the number of inputs and outputs to be used are also available. 

For closer information, contact the Manufacturer or your local distributor (see back cover). 
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4.2 Power ratings 

4.2.1 Vacon NX_5 – Mains voltage 380—500 V 

High overload = Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min 

Following continuous operation at rated output current, 150 % rated output current (IH) 

for 1 min, followed by a period of load current less than rated current, and of such 

duration that the r.m.s output current, over the duty cycle, does not exceed rated 

output current (IH) 

Low overload = Max current IS, 2 sec/20 sec, 110% overloadability, 1 min/10 min 

Following continuous operation at rated output current, 110% rated output current (IL) 

for 1 min, followed by a period of load current less than rated current, and of such 

duration that the r.m.s output current, over the duty cycle, does not exceed rated 

output current (IL) 

 
All sizes are available as IP21/NEMA1. Sizes FR4 to FR9 are additionally available as IP54/NEMA12. 

 

Mains voltage 380-500 V, 50/60 Hz, 3~ 
Loadability Motor shaft power 

Low High  380V supply 500V supply 

Frequency 

converter 

type 
Rated 

continuous 

current IL 

(A) 

10% 

overload 

current 

(A) 

Rated 

continuous 

current IH 

(A) 

50% 

overload 

current 

(A) 

Max 

current

IS 

10% 

overload 

40°C 

P(kW) 

50% 

overload 

50°C 

P(kW) 

10% 

overload 

40°C 

P(kW) 

50% 

overload 

50°C 

P(kW) 

Frame 

Dimensions and 

weight 

WxHxD/kg 

NX 0003 5 3.3 3.6 2.2 3.3 4.4 1.1 0.75 1.5 1.1 FR4 128x292x190/5 

NX 0004 5 4.3 4.7 3.3 5.0 6.2 1.5 1.1 2.2 1.5 FR4 128x292x190/5 

NX 0005 5 5.6 6.2 4.3 6.5 8.6 2.2 1.5 3 2.2 FR4 128x292x190/5 

NX 0007 5 7.6 8.4 5.6 8.4 10.8 3 2.2 4 3 FR4 128x292x190/5 

NX 0009 5 9 9.9 7.6 11.4 14 4 3 5.5 4 FR4 128x292x190/5 

NX 0012 5 12 13.2 9 13.5 18 5.5 4 7.5 5.5 FR4 128x292x190/5 

NX 0016 5 16 17.6 12 18.0 24 7.5 5.5 11 7.5 FR5 144x391x214/8.1 

NX 0022 5 23 25.3 16 24.0 32 11 7.5 15 11 FR5 144x391x214/8.1 

NX 0031 5 31 34 23 35 46 15 11 18.5 15 FR5 144x391x214/8.1 

NX 0038 5 38 42 31 47 62 18.5 15 22 18.5 FR6 195x519x237/18.5 

NX 0045 5 46 51 38 57 76 22 18.5 30 22 FR6 195x519x237/18.5 

NX 0061 5 61 67 46 69 92 30 22 37 30 FR6 195x519x237/18.5 

NX 0072 5 72 79 61 92 122 37 30 45 37 FR7 237x591x257/35 

NX 0087 5 87 96 72 108 144 45 37 55 45 FR7 237x591x257/35 

NX 0105 5 105 116 87 131 174 55 45 75 55 FR7 237x591x257/35 

NX 0140 5 140 154 105 158 210 75 55 90 75 FR8 291x758x344/58 

NX 0168 5 170 187 140 210 280 90 75 110 90 FR8 291x758x344/58 

NX 0205 5 205 226 170 255 336 110 90 132 110 FR8 291x758x344/58 

NX 0261 5 261 287 205 308 349 132 110 160 132 FR9 480x1150x362/146 

NX 0300 5 300 330 245 368 444 160 132 200 160 FR9 480x1150x362/146 

NX 0385 5 385 424 300 450 540 200 160 250 200 FR10 595x2018x602/300 

NX 0460 5 460 506 385 578 693 250 200 315 250 FR10 595x2018x602/300 

NX 0520 5 520 572 460 690 828 250 250 355 315 FR10 595x2018x602/300 

NX 0590 5 590 649 520 780 936 315 250 400 355 FR11 794x2018x602/370 

NX 0650 5 650 715 590 885 1062 355 315 450 400 FR11 794x2018x602/370 

NX 0730 5 730 803 650 975 1170 400 355 500 450 FR11 794x2018x602/370 

NX 0820 5 820 902 730 1095 1314 450 400 500 500 FR12 1210x2017x602/600 

NX 0920 5 920 1012 820 1230 1476 500 450 630 500 FR12 1210x2017x602/600 

NX 1030 5 1030 1133 920 1380 1656 500 500 710 630 FR12 1210x2017x602/600 

Table 4-1. Power ratings and dimensions of Vacon NX, supply voltage 380—500V. 

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is equal to 

or less than the factory default. 

Note: The rated currents for FR10 to FR12 are all valid at an ambient temperature of 40 C. 
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4.2.2 Vacon NX_6 – Mains voltage 525—690 V 

High overload = Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min 

Following continuous operation at rated output current, 150 % rated output current (IH) 

for 1 min, followed by a period of load current less than rated current, and of such 

duration that the r.m.s output current, over the duty cycle, does not exceed rated 

output current (IH) 

Low overload =  Max current IS, 2 sec/20 sec, 110% overloadability, 1 min/10 min 

Following continuous operation at rated output current, 110% rated output current (IL) 

for 1 min, followed by a period of load current less than rated current, and of such 

duration that the r.m.s output current, over the duty cycle, does not exceed rated 

output current (IL) 

 

All sizes are available as IP21/NEMA1 or IP54/NEMA12. 

 

Mains voltage 525-690 V, 50/60 Hz, 3~ 
Loadability Motor shaft power 

Low High  690V supply 575V supply 

Frequency 

converter 

type 
Rated 

continuous 

current IL 

(A) 

10% 

overload 

current 

(A) 

Rated 

continuous 

current IH 

(A) 

50% 

overload 

current 

(A) 

Max 

current

IS 

10% 

overload 

40°C 

P(kW) 

50% 

overload 

50°C 

P(kW) 

10% 

overload 

40°C 

P(hp) 

50% 

overload 

50°C 

P(hp) 

Frame 

Dimensions and 

weight 

WxHxD/kg 

NX 0004 6 4.5 5.0 3.2 4.8 6.4 3 2.2 3.0 2.0 FR6 195x519x237/18,5 

NX 0005 6 5.5 6.1 4.5 6.8 9.0 4 3 3.0 3.0 FR6 195x519x237/18,5 

NX 0007 6 7.5 8.3 5.5 8.3 11.0 5.5 4 5.0 3.0 FR6 195x519x237/18,5 

NX 0010 6 10 11.0 7.5 11.3 15.0 7.5 5.5 7.5 5.0 FR6 195x519x237/18,5 

NX 0013 6 13.5 14.9 10 15.0 20.0 10 7.5 11 7.5 FR6 195x519x237/18,5 

NX 0018 6 18 19.8 13.5 20.3 27 15 10 15 11 FR6 195x519x237/18,5 

NX 0022 6 22 24.2 18 27.0 36 18.5 15 20 15 FR6 195x519x237/18,5 

NX 0027 6 27 29.7 22 33.0 44 22 18.5 25 20 FR6 195x519x237/18,5 

NX 0034 6 34 37 27 41 54 30 22 30 25 FR6 195x519x237/18,5 

NX 0041 6 41 45 34 51 68 37.5 30 40 30 FR7 237x591x257/35 

NX 0052 6 52 57 41 62 82 45 37.5 50 40 FR7 237x591x257/35 

NX 0062 6 62 68 52 78 104 55 45 60 50 FR8 291x758x344/58 

NX 0080 6 80 88 62 93 124 75 55 75 60 FR8 291x758x344/58 

NX 0100 6 100 110 80 120 160 90 75 100 75 FR8 291x758x344/58 

NX 0125 6 125 138 100 150 200 110 90 125 100 FR9 480x1150x362/146 

NX 0144 6 144 158 125 188 213 132 110 150 125 FR9 480x1150x362/146 

NX 0170 6 170 187 144 216 245 160 132 150 150 FR9 480x1150x362/146 

NX 0208 6 208 229 170 255 289 200 160 200 150 FR9 480x1150x362/146 

NX 0261 6 261 287 208 312 375 250 200 250 200 FR10 595x2018x602/300 

NX 0325 6 325 358 261 392 470 315 250 300 250 FR10 595x2018x602/300 

NX 0385 6 385 424 325 488 585 355 315 400 300 FR10 595x2018x602/300 

NX 0416 6 416 458 325 488 585 400 315 450 300 FR10 595x2018x602/300 

NX 0460 6 460 506 385 578 693 450 355 450 400 FR11 794x2018x602/370 

NX 0502 6 502 552 460 690 828 500 450 500 450 FR11 794x2018x602/370 

NX 0590 6 590 649 502 753 904 560 500 600 500 FR11 794x2018x602/370 

NX 0650 6 650 715 590 885 1062 630 560 650 600 FR12 1210x2017x602/600 

NX 0750 6 750 825 650 975 1170 710 630 800 650 FR12 1210x2017x602/600 

NX 0820 6 820 902 650 975 1170 800 630 800 650 FR12 1210x2017x602/600 

Table 4-2. Power ratings and dimensions of Vacon NX, supply voltage 525—690V. 

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is 

equal to or less than the factory default. 

Note: The rated currents for FR10 to FR12 are all valid at an ambient temperature of 40 C. 
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4.2.3 Vacon NX_2 – Mains voltage 208—240 V 

High overload = Max current IS, 2 sec/20 sec, 150% overloadability, 1 min/10 min 

Following continuous operation at rated output current, 150 % rated output current (IH) 

for 1 min, followed by a period of load current less than rated current, and of such 

duration that the r.m.s output current, over the duty cycle, does not exceed rated 

output current (IH) 

Low overload =  Max current IS, 2 sec/20 sec, 110% overloadability, 1 min/10 min 

Following continuous operation at rated output current, 110% rated output current (IL) 

for 1 min, followed by a period of load current less than rated current, and of such 

duration that the r.m.s output current, over the duty cycle, does not exceed rated 

output current (IL) 

 

All sizes are available as IP21/NEMA1 or IP54/NEMA12. 

 

Mains voltage 208-240 V, 50/60 Hz, 3~ 
Loadability Motor shaft power 

Low High  230V supply 208-240V 

supply 

Frequency 

converter 

type 

Rated 

continuous 

current IL 

(A) 

10% 

overload 

current 

(A) 

Rated 

continuous 

current IH 

(A) 

50% 

overload 

current 

(A) 

Max 

current

IS 

10% 

overload 

40°C 

P(kW) 

50% 

overload 

50°C 

P(kW) 

10% 

overload 

40°C 

P(hp) 

50% 

overload 

50°C 

P(hp) 

Frame 

Dimensions and 

weight 

WxHxD/kg 

NX 0004 2 4.8 5.3 3.7 5.6 7.4 0.75 0.55 1 0.75 FR4 128x292x190/5 

NX 0007 2 6.6 7.3 4.8 7.2 9.6 1.1 0.75 1.5 1 FR4 128x292x190/5 

NX 0008 2 7.8 8.6 6.6 9.9 13.2 1.5 1.1 2 1.5 FR4 128x292x190/5 

NX 0011 2 11 12.1 7.8 11.7 15.6 2.2 1.5 3 2 FR4 128x292x190/5 

NX 0012 2 12.5 13.8 11 16.5 22 3 2.2 - 3 FR4 128x292x190/5 

NX 0017 2 17.5 19.3 12.5 18.8 25 4 3 5 - FR5 144x391x214/8,1 

NX 0025 2 25 27.5 17.5 26.3 35 5.5 4 7.5 5 FR5 144x391x214/8,1 

NX 0031 2 31 34.1 25 37.5 50 7.5 5.5 10 7.5 FR5 144x391x214/8,1 

NX 0048 2 48 52.8 31 46.5 62 11 7.5 15 10 FR6 195x519x237/18,5 

NX 0061 2 61 67.1 48 72.0 96 15 11 20 15 FR6 195x519x237/18,5 

NX 0075 2 75 83 61 92 122 22 15 25 20 FR7 237x591x257/35 

NX 0088 2 88 97 75 113 150 22 22 30 25 FR7 237x591x257/35 

NX 0114 2 114 125 88 132 176 30 22 40 30 FR7 237x591x257/35 

NX 0140 2 140 154 105 158 210 37 30 50 40 FR8 291x758x344/58 

NX 0170 2 170 187 140 210 280 45 37 60 50 FR8 291x758x344/58 

NX 0205 2 205 226 170 255 336 55 45 75 60 FR8 291x758x344/58 

NX 0261 2 261 287 205 308 349 75 55 100 75 FR9 480x1150x362/146 

NX 0300 2 300 330 245 368 444 90 75 125 100 FR9 480x1150x362/146 

Table 4-3. Power ratings and dimensions of Vacon NX, supply voltage 208—240V. 

Note: The rated currents in given ambient temperatures are achieved only when the switching frequency is 

equal to or less than the factory default. 
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4.3 Brake resistor ratings 

Mains voltage 380-500 V, 50/60 Hz, 3~ 

Converter type 
Max. brake current 

[I] 

Resistor nom 

[ohm] 
 Converter type 

Max. brake current 

[I] 

Resistor nom. 

[ohm] 

NX 0003 5 12 63  NX 0105 5 111 6.5 

NX 0004 5 12 63  NX 0140 5 222 3.3 

NX 0005 5 12 63  NX 0168 5 222 3.3 

NX 0007 5 12 63  NX 0205 5 222 3.3 

NX 0009 5 12 63  NX 0261 5 222 3.3 

NX 0012 5 12 63  NX 0300 5 222 3.3 

NX 0016 5 12 63  NX 0385 5 570 1,4 

NX 0022 5 12 63  NX 0460 5 570 1,4 

NX 0031 5 17 42  NX 0520 5 570 1,4 

NX 0038 5 35 21  NX 0590 5 855 0,9 

NX 0045 5 35 21  NX 0650 5 855 0,9 

NX 0061 5 51 14  NX 0730 5 855 0,9 

NX 0072 5 111 6.5  NX 0820 5 2 x 570 2 x 1,4 

NX 0087 5 111 6.5  NX 0920 5 2 x 570 2 x 1,4 

Table 4-4. Brake resistor ratings, Vacon NX, supply voltage 380–500V 

 

Mains voltage 525-690 V, 50/60 Hz, 3~ 

Converter type 
Max. brake current 

[I] 

Resistor nom 

[ohm] 
 Converter type 

Max. brake current 

[I] 

Resistor nom. 

[ohm] 

NX 0004 6 11 100  NX 0125 6 157.1 7 

NX 0005 6 11 100  NX 0144 6 157.1 7 

NX 0007 6 11 100  NX 0170 6 157.1 7 

NX 0010 6 11 100  NX 0208 6 157.1 7 

NX 0013 6 11 100  NX 0261 6 440.0 2.5 

NX 0018 6 36.7 30  NX 0325 6 440.0 2.5 

NX 0022 6 36.7 30  NX 0385 6 440.0 2.5 

NX 0027 6 36.7 30  NX 0416 6 440.0 2.5 

NX 0034 6 36.7 30  NX 0460 6 647.1 1.7 

NX 0041 6 61.1 18  NX 0502 6 647.1 1.7 

NX 0052 6 61.1 18  NX 0590 6 647.1 1.7 

NX 0062 6 122.2 9  NX 0650 6 2 x 440 2 x 2.5 

NX 0080 6 122.2 9  NX 0750 6 2 x 440 2 x 2.5 

NX 0100 6 122.2 9  NX 0820 6 2 x 440 2 x 2.5 

Table 4-5. Brake resistor ratings, Vacon NX, supply voltage 525–690V 
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Mains voltage 208-240 V, 50/60 Hz, 3~ 

Converter type 
Max. brake current 

[I] 

Resistor nom 

[ohm] 
 Converter type 

Max. brake current 

[I] 

Resistor nom. 

[ohm] 

NX 0004 2 15 30  NX 0061 2 46 10 

NX 0007 2 15 30  NX 0075 2 148 3.3 

NX 0008 2 15 30  NX 0088 2 148 3.3 

NX 0011 2 15 30  NX 0114 2 148 3.3 

NX 0012 2 15 30  NX 0140 2 296 1.4 

NX 0017 2 15 30  NX 0170 2 296 1.4 

NX 0025 2 15 30  NX 0205 2 296 1.4 

NX 0031 2 23 20  NX 0261 2 296 1.4 

NX 0048 2 46 10  NX 0300 2 296 1.4 

Table 4-6. Brake resistor ratings, Vacon NX, supply voltage 208–240V 
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4.4 Technical data 

Input voltage Uin 208…240V; 380…500V; 525…690V; –15%…+10% 

Input frequency 45…66 Hz 

Connection to mains Once per minute or less 

Mains 

connection 

Starting delay 2 s (FR4 to FR8); 5 s (FR9) 

Output voltage 0—Uin 

Continuous output 

current 

IH: Ambient temperature max. +50°C,  

overload 1.5 x IH (1 min./10 min.) 

IL: Ambient temperature max. +40°C,  

overload 1.1 x IL (1 min./10 min.) 

Starting current IS for 2 s every 20 s 

Output frequency 0…320 Hz (standard); 7200 Hz (special software) 

Motor 

connection 

Frequency resolution 0.01 Hz (NXS); Application dependent (NXP) 

Control method Frequency control U/f 

Open Loop Sensorless Vector Control 

Closed Loop Vector Control (NXP only) 

Switching frequency 

(see parameter 2.6.9) 

NX_2/NX_5: 

NX_2: 

NX_5: 

NX_6: 

Up to NX_0061: 1…16 kHz; Default: 10 kHz 

NX_0075 and greater: 1...10 kHz; Def: 3.6 kHz

NX_0072 and greater: 1…6 kHz; Def: 3.6 kHz 

1…6 kHz; Default: 1.5 kHz 

Frequency reference 

Analogue input 

Panel reference 

 

Resolution 0.1% (10-bit), accuracy ±1% 

Resolution 0.01 Hz 

Field weakening point 8…320 Hz 

Acceleration time 0.1…3000 sec 

Deceleration time 0.1…3000 sec 

Control 

characteristics 

Braking torque DC brake: 30% * TN (without brake option) 

Ambient operating 

temperature 

–10°C (no frost)…+50°C: IH 

–10°C (no frost)…+40°C: IL 

–10°C (no frost)…+35°C: for IP54/Nema12 NX 520 5 and 416 6 

Storage temperature –40°C…+70°C 

Relative humidity 0 to 95% RH, non-condensing, non-corrosive,  

no dripping water 

Air quality: 

- chemical vapours 

- mechanical 

particles 

 

IEC 721-3-3, unit in operation, class 3C2 

IEC 721-3-3, unit in operation, class 3S2 

Altitude 100% load capacity (no derating) up to 1,000 m 

1-% derating for each 100m above 1000. 

Max. altitudes: NX_2: 3000m; NX_5: 3000m/2000m (corner-

grounded network); NX_6: 2000m 

Vibration 

EN50178/EN60068-2-6 

5…150 Hz 

Displacement amplitude 1 mm (peak) at 5…15.8 Hz (FR4…9) 

Max acceleration amplitude 1 G at 15.8…150 Hz (FR4…FR9) 

Displacement amplitude 0.25 mm (peak) at 5-31 Hz (FR10…12) 

Max acceleration amplitude 0.25 G at 31…150 Hz (FR10…12) 

Shock 

EN50178, EN60068-2-27 

UPS Drop Test (for applicable UPS weights) 

Storage and shipping: max 15 G, 11 ms (in package) 

Ambient 

conditions 

Enclosure class IP21/NEMA1 standard in entire kW/HP range 

IP54/NEMA12 option in entire kW/HP range 

Note! Keypad required for IP54/NEMA12 

(Continues on next page) 
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Immunity Fulfils EN61800-3, first and second environment EMC 

(at default 

settings) 
Emissions Depend on EMC level. See chapters 2 and 3. 

Safety  EN 50178 (1997), EN 60204-1 (1996), EN 60950 (2000, 3rd 

edition) (as relevant), CE, UL, CUL, FI, GOST R; (see unit 

nameplate for more detailed approvals) 

Analogue input voltage 0…+10V, Ri = 200k , (–10V…+10V joystick control) 

Resolution 0.1%, accuracy ±1% 

Analogue input current 0(4)…20 mA, Ri = 250  differential 

Digital inputs (6) Positive or negative logic; 18…30VDC 

Auxiliary voltage +24V, ±10%, max volt. ripple < 100mVrms; max. 250mA 

Dimensioning: max. 1000mA/control box 

Output reference voltage +10V, +3%, max. load 10mA 

Analogue output 0(4)…20mA; RL max. 500 ; Resolution 10 bit;  

Accuracy ±2% 

Digital outputs Open collector output, 50mA/48V 

Control 

connections 

(apply to 

boards OPT-A1, 

OPT-A2 and 

OPT-A3) 

Relay outputs 2 programmable change-over relay outputs 

Switching capacity: 24VDC/8A, 250VAC/8A, 125VDC/0.4A 

Min.switching load: 5V/10mA 

Overvoltage trip limit 

Undervoltage trip limit 

NX_2: 437VDC; NNX_5: 911VDC; NNX_6: 1200VDC 

NX_2: 183VDC; NNX_5: 333VDC; NNX_6: 460 VDC 

Earth fault protection In case of earth fault in motor or motor cable, only the 

frequency converter is protected 

Mains supervision Trips if any of the input phases is missing 

Motor phase supervision Trips if any of the output phases is missing 

Overcurrent protection Yes 

Unit overtemperature 

protection 

Yes 

Motor overload protection Yes 

Motor stall protection Yes 

Motor underload 

protection 

Yes 

Protections 

Short-circuit protection of 

+24V and +10V reference 

voltages 

Yes 

Table 4-7. Technical data 
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5. INSTALLATION 

5.1 Mounting 

The frequency converter can be mounted in either vertical or horizontal position on the wall or on the back 

plane of a cubicle. However, if the drive is mounted in a horizontal position, iit is not protected against 

vertically falling drops of water. 

 

Enough space shall be reserved around the frequency converter in order to ensure a sufficient cooling, see 

Figure 5-11, Table 5-10 and Table 5-11. Also see to that the mounting plane is relatively even. 

 

The frequency converter shall be fixed with four screws (or bolts, depending on the unit size). The 

dimensions of installation are presented in Figure 5-11 and Table 5-10. 

 

Lift units bigger than FR7 out of the package using a jib crane. Ask the factory or your local distributor for 

information on how to lift the unit safely. 

 

Below you will find the dimensions of both wall-mounted as well as flange-mounted Vacon NX frequency 

converters. The dimensions of the opening needed in flange mounting are given in Table 5-3 and Table 5-5. 

 

The sizes FR10 to FR12 are floorstanding units. The enclosures are equipped with fixing holes. For dimen-

sions see below. 

 

See also chapter 5.2 Cooling. 
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Figure 5-1. Vacon NX dimensions 

 

 
Dimensions [mm] Type 

W1 W2 H1 H2 H3 D1  E1  E2 * 

0004—0012 NX_2 

0003—0012 NX_5 
128 100 327 313 292 190 7 3 x 28,3 

 

0017—0031 NX_2 

0016—0031 NX_5 
144 100 419 406 391 214 7 2 x 37 1 x 28,3 

0048—0061 NX_2 

0038—0061 NX_5 

0004—0034 NX_6 

195 148 558 541 519 237 9 3 x 37 

 

0075—0114 NX_2 

0072—0105 NX_5 

0041—0052 NX_6 

237 190 630 614 591 257 9 3 x 47  

0140—0205 NX_2 

0140—0205 NX_5 

0062—0100 NX_6 

289 255 759 732 721 344 9 3 x 59  

Table 5-1. Dimensions for different frequency converter types 

* = FR5 only 

W1

W2

H1 H2

Ø

D1

H3

fr5ip21.fh8

Ø

E1Ø

E2Ø*
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Figure 5-2. Vacon NX dimensions, FR4 to FR6; Flange mounting 

 
Dimensions [mm] Type 

W1 W2 H1 H2 H3 H4 H5 D1 D2  

0004—0012 NX_2 

0003—0012 NX_5 
128 113 337 325 327 30 22 190 77 7 

0017—0031 NX_2 

0016—0031 NX_5 
144 120 434 420 419 36 18 214 100 7 

0048—0061 NX_2 

0038—0061 NX_5 

0004—0034 NX_6 

195 170 560 549 558 30 20 237 106 6.5 

Table 5-2. Dimensions for different frequency converter types FR4 to FR6, flange mounting 

W2

H1 H2

W1

D1

D2

H4

H5

fr5ip21kaulus.fh8
Ø

H3
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Figure 5-3. The opening needed for the flange mounting, FR4 to FR6 

 
Dimensions [mm] Type 

W1 W2 W3 H1 H2 H3 H4  

0004—0012 NX_2 

0003—0012 NX_5 
123 113 – 315 325 – 5 6.5 

0017—0031 NX_2 

0016—0031 NX_5 
135 120 – 410 420 – 5 6.5 

0048—0061 NX_2 

0038—0061 NX_5 

0004—0034 NX_6 

185 170 157 539 549 7 5 6.5 

Table 5-3. Dimensions for the opening for flange mounting, FR4 to FR6 

 

fr6aukko.fh8

W2

H2

H1

W1W3

H3

Ø

H4
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Figure 5-4. Vacon NX dimensions, FR7 and FR8, flange mounting 

 
Dimensions [mm] Type 

W1 W2 W3 W4 H1 H2 H3 H4 H5 H6 H7 D1 D2  

0075—0114 NX_2 

0072—0105 NX_5 

0041—0052 NX_6 

237 175 270 253 652 632 630 188.5 188.5 23 20 257 117 5.5 

0140—0205 NX_2 

0140—0205 NX_5 

0062—0100 NX_6 

289 - 355 330 832* – 759 258 265 43 57 344 110 9 

Table 5-4. Dimensions for different frequency converter types FR7 and FR8, flange mounting 

 

*Brake resistor terminal box (202.5 mm) not included, see page 56 

W3

W1

W2

H1 H2

H3

D1

D2
H4

H4

H5

H7
W4

H6

fr7kaulusip21.fh8
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Figure 5-5. The opening needed for the flange mounting, FR7 

 
Dimensions [mm] Type 

W1 W2 W3 H1 H2 H3 H4 H5 H6  

0075—0114 NX_2 

0072—0105 NX_5 

0041—0052 NX_6 

233 175 253 619 188.5 188.5 34.5 32 7 5.5 

Table 5-5. Dimensions for the opening for flange mounting, FR7 

Figure 5-6. The opening needed for the flange mounting, FR8 

 
Dimensions [mm] Type 

W1 H1 H2 H3 H4  

0140—0205 NX_2 

0140—0205 NX_5 

0062—0100 NX_6 

330 258 265 34 24 9 

Table 5-6. Dimensions for the opening for flange mounting, FR8 

W1 W2

H1

H2 H2 H3 H4H5

H6

Ø

W3

fr7aukko.fh8

Bottom edge of
the opening

H4

H3

H2H1H1

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2591 of 3168



INSTALLATION vacon • 31 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 5

Figure 5-7. The dimensions Vacon NX, FR9 

 

 
Dimensions [mm] Type 

W1 W2 W3 W4 W5 H1 H2 H3 H4 H5 H6 D1 D2 D3  

0261—0300 NX_2 

0261—0300 NX_5 

0125—0208 NX_6 

480 400 165 9 54 1150* 1120 721 205 16 188 362 340 285 21 

Table 5-7. The dimensions Vacon NX, FR9 

 
*Brake resistor terminal box (H6) not included, see page 56. 

 

D1 D2

Ø

D3

W1

W4

H4 H3

W3

H5H2
H1

fr9ip21.fh8

H6
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Figure 5-8. Vacon NX dimensions. FR9 flange mounting 

 

 
Dimensions [mm] Type 

W1 W2 W3 W4 W5 H1 H2 H3 H4 H5 H6 H7 D1 D2 D3  

0261-0300 NX_2 

0261-0300 NX_5 

0125-0208 NX_6 

530 510 485 200 5.5 1312 1150 420 100 35 9 2 362 340 109 21 

Table 5-8. Vacon NX dimensions. FR9 flange-mounted 

W1

W2

Ø

W3

H1

W4

W4

W5

H5 H3 H3 H3 H5

H7

H2 H4H4

D1 D2

D3

H6
fr9collar.fh8

Opening
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Figure 5-9. Vacon NX dimensions, FR10 and FR11 (floorstanding units) 

 

 
Dimensions [mm] Type 

W1 W2 W3 W4 H1 H2 H3 H4 H5 D1 

0385…0520 NX_5 

0261…0416 NX_6 
595 291 131 15 2018 1900 1435 512 40 602

0590…0730 NX_5 

0460…0590 NX_6 
794 390 230 15 2018 1900 1435 512 40 602

Table 5-9. Vacon NX dimensions, FR10 and FR11 (floorstanding units) 

Type plate

Warning plate

W4

W2 W3

W1
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Figure 5-10. Vacon NX dimensions, FR12 (floorstanding units) 

 

Type plate

Detail Y, 1:5

15
Y

X

Warning plate

Detail X, 1:5

1197
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C

A

NK5_2

A2 A2

D

B

A

B

  

5.2 Cooling 

Enough free space shall be left around the frequency converter to ensure sufficient air circulation, cooling 

as well as maintenance. You will find the required dimensions for free space in the tables below. 

If several units are mounted above each other the required free space equals CC + DD (see figure below). 

Moreover, the outlet air used for cooling by the lower unit must be directed away from the air intake of the 

upper unit. 

The amount of cooling air required is indicated below. Also make sure that the temperature of the cooling 

air does not exceed the maximum ambient temperature of the converter. 

 

5.2.1 FR4 to FR9 

Type Dimensions [mm]  

 AA A2 B C D 

0004—0012 NX_2 

0003—0012 NX_5 
20  20 100 50 

0017—0031 NX_2 

0016—0031 NX_5 
20  20 120 60 

0048—0061 NX_2 

0038—0061 NX_5 

0004—0034 NX_6 

30  20 160 80 

0075—0114 NX_2 

0072—0105 NX_5 

0041—0052 NX_6 

80  80 300 100 

0140—0205 NX_2 

0140—0205 NX_5 

0062—0100 NX_6 

80 150 80 300 200 

0261—0300 NX_2 

0261—0300 NX_5 

0125—0208 NX_6 

50  80 400 250 
(350**) 

0385—1030 NX_5 

0261—0820 NX_6 
30     

Table 5-10. Mounting space dimensions 

Figure 5-11. Installation space 

 

 

 

 

 

 

 

 

A = clearance around the freq. converter (see also A2 and BB)

A2 = clearance needed on either side of the frequency converter 

for fan change (without disconneting the motor cables) 

** = min. clearance for fan change 

B = distance from one frequency converter to another or 

distance to cabinet wall 

C = free space above the frequency converter 

D = free space underneath the frequency converter 
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A

B

C

 

Type Cooling air required [m3/h)  

0004—0012 NX_2 

0003—0012 NX_5 
70 

0017—0031 NX_2 

0016—0031 NX_5 

0004—0013 NX_6 

190 

0048—0061 NX_2 

0038—0061 NX_5 

0018—0034 NX_6 

425 

0075—0114 NX_2 

0072—0105 NX_5 

0041—0052 NX_6 

425 

0140—0205 NX_2 

0140—0205 NX_5 

0062—0100 NX_6 

650 

0261—0300 NX_2 

0261—0300 NX_5 

0125—0208 NX_6 

1300 

Table 5-11. Required cooling air 

 

5.2.2 Standalone units (FR10 to FR12) 

 

Mounting space dimensions 

[mm] 

A B C 

800 200 20 

 Table 5-12. Mounting space dimensions 

 

Type Cooling air required 

[m3/h) 

0385—0520 5

0261—0416 6 2600 

0650—0730 5

0460—0590 6 3900 

0820—1030 5

0650—0820 6 5200 

 Table 5-13. Required cooling air 

 

 

 

 

 

 

 

 
Figure 5-12. Installation space 
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5.3 Power losses 

5.3.1 Power losses as function of switching frequency 

If the operator wants to raise the switching frequency of the drive for some reason (typically e.g. in order to 

reduce the motor noise), this inevitably affects the power losses and cooling requirements according to the 

graphs below. 

 

Figure 5-13. Power loss as function of switching frequency; 0003…0012NX5 

Figure 5-14. Power loss as function of switching frequency; 0016…0031NX5 
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Figure 5-15. Power loss as function of switching frequency; 0038…0061NX5 

Figure 5-16. Power loss as function of switching frequency; 0072…0105NX5 
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Figure 5-17. Power loss as function of switching frequency; 0140…0205NX5 

 

Figure 5-18. Power loss as function of switching frequency; 0261…0300NX5 
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Figure 5-19. Power loss as function of switching frequency; 0385…0520 NX_5 
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6. CABLING AND CONNECTIONS 

6.1 Power unit 

6.1.1 Power connections 

6.1.1.1 Mains and motor cables 

The mains cables are connected to terminals LL1, LL2 and LL3 and the motor cables to terminals marked with 

U, VV and WW. A cable entry gland should be used when installing the motor cable at both ends in order to 

reach the EMC levels. See Table 6-1 for the cable recommmendations for different EMC levels. 

Use cables with heat resistance of at least +70 C. The cables and the fuses must be dimensioned according 

to the frequency converter nominal OUTPUT current which you can find on the rating plate. Dimensioning 

according to the output current is recommended because the frequency converter input current never 

significantly exceeds the output current. Installation of cables according to UL regulations is presented in 

Chapter 6.1.6. 

Table 6-2 and Table 6-3 show the minimum dimensions of the Cu-cables and the corresponding fuse sizes. 

Recommended fuse types: gG/gL (for FR4 to FR9), see Table 6-2 and Table 6-3; 

If the motor temperature protection of the drive (see Vacon All in One Application Manual) is used as an 

overload protection, the cable shall be chosen accordingly. If three or more cables are used in parallel for 

bigger units each cable requires a separate overload protection. 

These instructions apply only to cases with one motor and one cable connection from the frequency 

converter to the motor. In any other case, ask the factory for more information. 

 

 1st environment 2nd environment   

Levels C and H Cable type 
unrestricted restricted

Level L Level T Level N 

Mains cable 1 1 1 1 

Motor cable 3* 2 2 2 

Control cable 4 4 4 4 

Table 6-1. Cable types required to meet standards. 

Level C = EN 61800-3+A11, 1st environment, unrestricted distribution 

  EN 61000-6-4 

Level H = EN 61800-3+A11, 1st environment, restricted distribution 

  EN 61000-6-4 

Level L = EN61800-3, 2nd environment 

Level T:  See page 9. 

Level N:  See page 9. 

1 = Power cable intended for fixed installation and the 

specific mains voltage. Shielded cable not required. 

  (NKCABLES/MCMK or similar recommended) 

2 = Symmetrical power cable equipped with concentric 

protection wire and intended for the specific mains 

voltage. 

  (NKCABLES /MCMK or similar recommended). 

3 = Symmetrical power cable equipped with compact low-

impedance shield and intended for the specific mains 

voltage. 

  (NKCABLES /MCCMK, SAB/ÖZCUY-J or similar recommended). 

*360º earthing of the shield with cable glands in both ends needed for EMC 

levels C and H. 
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4 = Screened cable  equipped with compact low-impedance 

shield (NKCABLES /JAMAK, SAB/ÖZCuY-O or similar). 

 

Note: The EMC requirements are fulfilled at factory defaults of switching frequencies (all frames). 

 

6.1.1.2 DC supply and brake resistor cables 

Vacon frequency converters are equipped with terminals for the DC supply and an optional external brake 

resistor. These terminals are marked with BB–, BB+/R+ and RR–. The DC bus connection is made to terminals 

B– and B+ and the brake resistor connection to R+ and R–. Note that the DC connection is optional for 

drives greater than FR8. 

 

6.1.1.3 Control cable 

For information on control cables see Chapter 6.2.1.1 and Table 6-1. 

 

6.1.1.4 Cable and fuse sizes, NX_2 and NX_5, FR4 to FR9 

The table below shows typical cable sizes and types that can be used with the converter. The final selection 

should be made according to local regulations, cable installation conditions and cable specification. 

 

Terminal cable size 
Frame Type 

IL 

[A] 

Fuse 

[A] 

Mains and 

motor cable 

Cu [mm2] 
Main terminal 

[mm2] 

Earth terminal 

[mm2] 

NX0004 2—0008 2 

NX0003 5—0009 5 

3—8 

3—9 
10 3*1.5+1.5 1—4 1—2.5 

FR4 

NX0011 2—0012 2 

NX0012 5 

11—12 

12 
16 3*2.5+2.5 1—4 1—2.5 

NX0017 2 

NX0016 5 

17 

16 
20 3*4+4 1—10 1—10 

NX0025 2 

NX0022 5 

25 

22 
25 3*6+6 1—10 1—10 

FR5 

NX0031 2 

NX0031 5 

32 

31 
35 3*10+10 1—10 1—10 

NX0048 2 

NX0038 5—0045 5 

48 

38—45 
50 3*10+10 

2.5—50 Cu 

6—50 Al 
2.5—35 

FR6 

NX0061 2 

NX0061 5 
61 63 3*16+16 

2.5—50 Cu 

6—50 Al 
2.5—35 

NX0075 2 

NX0072 5 

75 

72 
80 3*25+16 

2.5—50 Cu 

6—50 Al 
6—70 

NX0088 2 

NX0087 5 

88 

87 
100 3*35+16 

2.5—50 Cu 

6—50 Al 
6—70 

FR7 

NX0114 2 

NX0105 5 

114 

105 
125 3*50+25 

2.5—50 Cu 

6—50 Al 
6—70 

NX0140 2 

NX0140 5 
140 160 3*70+35 25—95 Cu/Al 25—95 

NX0170 2 

NX0168 5 
168 200 3*95+50 95—185 Cu/Al 25—95 

FR8 

NX0205 2 

NX0205 5 
205 250 3*150+70 95—185 Cu/Al 25—95 

NX0261 2 

NX0261 5 

261 315 3*185+95 or 

2*(3*120+70)  

95—185 Cu/Al 2 5—95  FR9 

NX0300 2 

NX0300 5 

300 315 2*(3*120+70) 95—185 Cu/Al 2 5—95  

Table 6-2. Cable and fuse sizes for Vacon NX_2 and NX_5 (FR4 to FR9) 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2603 of 3168



CABLING AND CONNECTIONS vacon • 43 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 6

6.1.1.5 Cable and fuse sizes, NX_6, FR6 to FR9 

The table below shows typical cable sizes and types that can be used with the converter. The final selection 

should be made according to local regulations, cable installation conditions and cable specification. 

Terminal cable size 
Frame Type 

IL 

[A] 

Fuse 

[A] 

Mains and 

motor cable 

Cu [mm2] 
Main terminal 

[mm2] 

Earth terminal 

[mm2] 

NX0004 6—0007 6 3—7 10 3*2.5+2.5 
2.5—50 Cu 

6—50 Al 
2.5—35 

NX0010 6—0013 6 10-13 16 3*2.5+2.5 
2.5—50 Cu 

6—50 Al 
2.5—35 

NX0018 6 18 20 3*4+4 
2.5—50 Cu 

6—50 Al 

2.5—35 

NX0022 6 22 25 3*6+6 
2.5—50 Cu 

6—50 Al 

2.5—35 

FR6 

NX0027 6–0034 6 27-34 35 3*10+10 
2.5—50 Cu 

6—50 Al 
2.5—35 

NX0041 6 41 50 3*10+10 
2.5—50 Cu 

6—50 Al 
6—50 

FR7 

NX0052 6 52 63 3*16+16 
2.5—50 Cu 

6—50 Al 
6—50 

NX0062—0080 6 62–80 80 3*25+16 FR8 

NX0100 6 100 100 3*35+16 
25—95 Cu/Al 25—95 

NX0125—NX0144 6 

NX0170 6 

125-144 

170 

160 

200 
3*95+50 

FR9 

NX0208 6 208 250 3*150+70 

95-185 Cu/Al2 5—95 

Table 6-3. Cable and fuse sizes for Vacon NX_6 (FR6 to FR9) 

1)based on correction factor 0.7 
 

6.1.1.6 Cable and fuse sizes, NX_5, FR10 to FR12 

The table below shows typical cable sizes and types that can be used with the converter. The final selection 

should be made according to local regulations, cable installation conditions and cable specification. 

 

Frame Type 
IL 

[A] 

Fuse In 

[A] 

Mains and motor 

cable1) [mm2] 

No. of supply 

cables 

No. of motor 

cables 

NX0385 5 385 400 
Cu: 2*(3*120+70) 

Al: 2*(3*185Al+57Cu) 

Even/Odd Even/Odd 

NX0460 5 460 500 
Cu: 2*(3*150+70) 

Al: 2*(3*240Al+72Cu) 

Even/Odd Even/Odd 
FR10 

NX0520 5 520 630 
Cu: 2*(3*185+95) 

Al: 2*(3*300Al+88Cu) 

Even/Odd Even/Odd 

NX0590 5 590 630 
Cu: 2*(3*240+120) 

Al: 4*(3*120Al+41Cu) 

Even Even/Odd 

NX0650 5 650 800 
Cu: 4*(3*95+50) 

Al: 4*(3*150Al+41Cu) 

Even Even/Odd 
FR11 

NX0730 5 730 800 
Cu: 4*(3*120+70) 

Al: 4*(3*185Al+57Cu) 

Even Even/Odd 

NX0820 5 820 1000 
Cu: 4*(3*150+70) 

Al: 4*(3*185Al+57Cu) 

Even Even 

NX0920 5 920 1000 
Cu: 4*(3*150+70) 

Al: 4*(3*240Al+72Cu) 

Even Even 
FR12 

NX1030 5 1030 1250 
Cu: 4*(3*185+95) 

Al: 4*(3*300Al+88Cu) 

Even Even 

Table 6-4. Cable and fuse sizes for Vacon NX_5 (FR10 to FR12) 

1)based on correction factor 0.7 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2604 of 3168



44 • vacon CABLING AND CONNECTIONS 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 6 

6.1.1.7 Cable and fuse sizes, NX_6, FR10 to FR12 

The table below shows typical cable sizes and types that can be used with the converter. The final selection 

should be made according to local regulations, cable installation conditions and cable specification. 

 

Frame Type 
IL 

[A] 

Fuse In 

[A] 

Mains and motor cable1) 

[mm2] 

No of 

supply 

cables 

No of 

motor 

cables 

NX0261 6 261 400 
Cu: 3*185+95 

Al: 2*(3*95Al+29Cu) 

Even/Odd  Even/Odd  

NX0325 6 325 500 
Cu: 2*(3*95+50) 

Al: 2*(3*150Al+41Cu) 

Even/Odd  Even/Odd  

NX0385 6 385 630 
Cu: 2*(3*120+70) 

Al: 2*(3*185Al+57Cu) 

Even/Odd  Even/Odd  
FR10 

NX0416 6 416 630 
Cu: 2*(3*150+70) 

Al: 2*(3*185Al+57Cu) 

Even/Odd  Even/Odd  

NX0460 6 460 800 
Cu: 2*(3*150+70) 

Al: 2*(3*240Al+72Cu) 

Even  Even/Odd  

NX0502 6 502 800 
Cu: 2*(3*185+95) 

Al: 2*(3*300Al+88 Cu) 

Even  Even/Odd  
FR11 

NX0590 6 590 1000 
Cu: 2*(3*240+120) 

Al: 4*(3*120Al+41Cu) 

Even Even/Odd  

NX0650 6 650 1000 
Cu: 4*(3*95+50) 

Al: 4*(3*150Al+41Cu) 

Even Even 

NX0750 6 750 1250 
Cu: 4*(3*120+70) 

Al: 4*(3*150Al+41Cu) 

Even Even 
FR12 

NX0820 6 820 1250 
Cu: 4*(3*150+70) 

Al: 4*(3*185Al+57Cu) 

Even Even 

Table 6-5. Cable and fuse sizes for Vacon NX_6 (FR10 to FR12) 

1)based on correction factor 0.7 
 

6.1.2 Understanding the power unit topology 

Figure 6-1 shows the principles for mains and motor connections of the basic 6-pulse drive in frame sizes 

FR4 to FR12. 

Figure 6-1. Topology of mechanical sizes FR4 – FR12 

M M M

nk6_18.fh8

FR4-9/FR10
Single input
Single output

FR11*
Double input*
Single output

FR12
Double input
Double output

Note!
Min cable
length 5m

*The FR11 types 0460 6 and 0502 6 have single input terminals
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6.1.3 Changing the EMC protection class 

The EMC protection level of Vacon NX frequency converters can be changed from cclass H to cclass T (and 

from class LL to TT in NX_6 FR6) with a simple procedure presented in the following figures. 

Note! After having performed the change check EMC Level modified on the sticker included in the NX 

delivery (see below) and note the date. Unless already done, attach the sticker close to the nameplate of 

the frequency converter. 

 

 

FR4 and FR5:  

Figure 6-2. Changing of EMC protection class, FR4 (left) and FR5 (right). First remove the cable cover. 

FR6: 

Figure 6-3. Changing of EMC protection class, FR6. The cable cover does not need to be 
removed 

 

Remove this screw 

Remove this screw 

Drive modified:
Option board: NXOPT................

IP54 upgrade/Collar
in slot:

Date:...................

A    B    C    D    E

EMC level modified: H/L to T
Date:...................

Date:...................

Remove these screws
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FR7: 

Figure 6-4. Changing of EMC protection class, FR7 

 

NOTE! OOnly a Vacon service person may change the EMC protection class of VVacon NX, FR8 and FR9. 

 

  

Remove this screw 

Remove this screw 

and replace with 

plastic screw M4 
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6.1.4 Mounting of cable accessories 

Enclosed to your Vacon NX or NXL frequency converter you have received a plastic bag containing compo-

nents that are needed for the installation of the mains and motor cables in the frequency converter. 

Figure 6-5. Cable accessories 

Components: 

1 Grounding terminals (FR4, FR5/MF4, MF5) (2) 

2 Cable clamps (3) 

3 Rubber grommets (sizes vary from class to class) (3) 

4 Cable entry gland (1) 

5 Screws, M4x10 (5) 

6 Screws, M4x16 (3) 

7 Grounding cable clamps (FR6, MF6) (2) 

8 Grounding screws M5x16 (FR6, MF6) (4) 

 

NOTE: The cable accessories installation kit for frequency converters of protection class IIP54 includes all 

components except 44 and 55. 

 
Mounting procedure 

1. Make sure that the plastic bag you have received contains all necessary components. 

2. Open the cover of the frequency converter (FFigure 1). 

3. Remove the cable cover. Observe the places for  

a) the grounding terminals (FR4/FR5; MF4/MF6) (FFigure 2). 

b) the grounding cable clamps (FR6/MF6) (FFigure 3). 

4. Re-install the cable cover. Mount the cable clamps with the three M4x16 screws as shown in FFigure 4. 

Note that the location of the grounding bar in FR6/MF6 is different from what is shown in the picture. 

5. Place the rubber grommets in the openings as shown in FFigure 5. 

6. Fix the cable entry gland to the frame of the frequency converter with the five M4x10 screws (FFigure 6). 

Close the cover of the frequency converter. 

8

1 

2 3 4

5 

6

7

8
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6.1.5 Installation instructions 

 1 Before starting the installation, check that none of the components of the 

frequency converter is live. 

 2 Place the motor cables sufficiently far from other cables: 

Avoid placing the motor cables in long parallel lines with other cables 

If the motor cables runs in parallel with other cables, note the 

minimum distances between the motor cables and other cables given 

in table below. 

The given distances also apply between the motor cables and signal 

cables of other systems. 

The maximum length of the motor cables is 300 m (units with power 

greater than 1.5 kW)  and 100 m (units with power from 0.75 to 1.5 kW). 

The mmotor cables should cross other cables at an angle of 90 degrees.

 

 

 

 

 

 

 3 If ccable insulation checks are needed, see Chapter 6.1.7. 

 4 Connect the cables: 

Strip the motor and mains cables as advised in Table 6-6 and Figure 

6-6. 

Remove the screws of the cable protection plate. Do not open the 

cover of the power unit! 

Make holes into and ppass the cables through the rubber grommets on 

the bottom of the power unit (see chapter 6.1.4). Note: Use a cable 

gland instead of the grommet in types where this is required. 

Connect the mains, motor and control cables into their respective 

terminals (see e.g. Figure 6-10). 

For information on the installation of ggreater units, please contact the 

factory or your local distributor. 

For Information on ccable installation according to UL regulations 

see Chapter 6.1.6. 

Make sure that the control cable wires do not come in contact with the 

electronic components of the unit. 

If an eexternal brake resistor (option) is used, connect its cable to the 

appropriate terminal. 

Check the connection of the earth cable to the motor and the 

frequency converter terminals marked with .  

Connect the sseparate shield of the power cable to the earth 

terminals of the frequency converter, motor and the supply centre.  

Attach the cable protection plate with the screws. 

Ensure that the control cables or the cables of the unit are nnot 

trapped between the frame and the protection plate. 

 

Distance 

between cables

[m]

Shielded 

cable

[m]

0.3 50

1.0 200
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6.1.5.1 Stripping lengths of motor and mains cables 

Figure 6-6. Stripping of cables 

 

Frame A1 B1 C1 D1 A2 B2 C2 D2 

FR4 15 35 10 20 7 50 7 35 

FR5 20 40 10 30 20 60 10 40 

FR6 20 90 15 60 20 90 15 60 

FR7 25 120 25 120 25 120 25 120 

FR8 

0140 

0168—0205  

 

23 

28 

 

240 

240 

 

23 

28 

 

240 

240 

 

23 

28 

 

240 

240 

 

23 

28 

 

240 

240 

FR9 28 295 28 295 28 295 28 295 

Table 6-6. Cables stripping lengths [mm] 

nk6141.fh8

MAINS MOTOR

Earth
conductor

Earth
conductor

D1B1

C1A1

D2B2

C2A2

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2611 of 3168



CABLING AND CONNECTIONS vacon • 51 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 6

6.1.5.2 Vacon NX frames and installation of cables 

Note: In case you want to connect an external brake resistor, see separate Brake Resistor Manual. See 

also Chapter 'Internal brake resistor connection (P6.7.1)' on page 94 in this manual. 

Figure 6-7. Vacon NX, FR4 

Figure 6-8. Cable installation in Vacon NX, FR4 

 

Mains cable Motor cable

Earth terminals

Brake resistor 

terminals 
DC-

terminals
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Figure 6-9. Vacon NX, FR5. 

Figure 6-10. Cable installation in Vacon NX, FR5 

Mains cable
Motor cable

Earth terminals

Brake resistor 

terminals 
DC terminals
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Figure 6-11. Vacon NX, FR6. 

Figure 6-12. Cable installation in Vacon NX, FR6 

Mains cable Motor cable 

Earth terminals

Brake resistor 

terminals 

Brake resistor 

terminals 

Mains cable Motor cable 

Earth terminals

DC  

terminals 
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Figure 6-13. Vacon NX, FR7. 

 

Figure 6-14. Cable installation in Vacon NX, FR7 

 

Mains cable

Motor cable

Earth terminals

Brake resistor 

terminalsDC  

terminals
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Figure 6-15. Vacon NX, FR8 (with optional DC/brake resistor 
connection box on top) 
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Figure 6-16. Cable installation in Vacon NX, FR8 

Figure 6-17. Brake resistor terminal box on top of FR8;  

Mains cable

Motor cable

Earth terminal

 

DC terminals Brake resistor terminals
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Figure 6-18. Vacon NX, FR9 

Figure 6-19. Cable installation in Vacon NX, FR9 

 

 

 

Mains cable  
Motor cables 

Earth  

terminals 
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Figure 6-20. DC and brake resistor terminals on FR9; DC terminals marked with 
B– and B+, brake resistor terminals marked with R+ and R– 

 

 

 

B–       B+/R+        R–
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6.1.6 Cable selection  and unit installation in accordance with the UL standards 

To meet the UL (Underwriters Laboratories) regulations, use a UL-approved copper cable with a minimum 

heat-resistance of +60/75 C. Use Class 1 wire only. 

The units are suitable for use on a circuit capable of delivering not more than 100,000 rms symmetrical 

amperes, 600V maximum. 

The tightening torques of the terminals are given in Table 6-7. 

 
 

 

 

 

 

 

 

 

 

 

 

 

* Tightening torque of terminal connection to 

the isolative base in Nm/in-lbs. 

** Apply counter torque to the nut on the other 

side of the terminal when tightening/loosening 

the terminal screw in order to avoid damage to 

the terminal. 

 

 

 

 
Table 6-7. Tightening torques of terminals 

 

6.1.7 Cable and motor insulation checks 

1. Motor cable insulation checks 

Disconnect the motor cable from terminals U, V and W of the frequency converter and from the motor. 

Measure the insulation resistance of the motor cable between each phase conductor as well as 

between each phase conductor and the protective ground conductor. The insulation resistance must be 

>1M . 

 

2. Mains cable insulation checks 

Disconnect the mains cable from terminals L1, L2 and L3 of the frequency converter and from the 

mains. Measure the insulation resistance of the mains cable between each phase conductor as well as 

between each phase conductor and the protective ground conductor. The insulation resistance must be 

>1M . 

 

3. Motor insulation checks 

Disconnect the motor cable from the motor and open the bridging connections in the motor connection 

box. Measure the insulation resistance of each motor winding. The measurement voltage must equal at 

least the motor nominal voltage but not exceed 1000 V. The insulation resistance must be >1M . 

Type Frame Tightening torque 

[Nm] 

NX_2 0004—0012 

NX_5 0003—0012 
FR4 0.5—0.6 

NX_2 0017—0031 

NX_5 0016—0031 
FR5 1.2—1.5 

NX_2 0048—0061 

NX_5 0038—0061 

NX_6 0004—0034 

FR6 10 

NX_2 0075—0114 

NX_5 0072—0105 

NX_6 0041—0080 

FR7 10 

NX_2 0140 

NX_5 0140 
FR8 20/9* 

NX_2 0168—0205 

NX_5 0168—0205  
FR8 40/22* 

NX_2 0261—0300 

NX_5 0261—0300 

NX_6 0125—0208 

FR9 40/22* 

NX_5 0385—1030 FR10…12 40* 

NX_6 0261—820 FR10…12 40* 
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6.2 Control unit 

The control unit of the frequency converter consists roughly of the control board and additional boards (see 

Figure 6-21 and Figure 6-22) connected to the five slot connectors (A to E) of the control board. The control 

board is connected to the power unit through a D-connector (1) or fibre optic cables (FR9). 

Figure 6-21. NX control board Figure 6-22. Basic and option board connections 
  on the control board 

Usually, when the frequency converter is delivered from the factory, the control unit includes at least the 

standard compilation of two basic boards (I/O board and relay board) which are normally installed in slots 

A and B. On the next pages you will find the arrangement of the control I/O and the relay terminals of the 

two basic boards, the general wiring diagram and the control signal descriptions. The I/O boards mounted 

at the factory are indicated in the type code. For more information on the option boards, see Vacon NX 

option board manual (ud741). 

The control board can be powered externally (+24V, ±10%) by connecting the external power source to 

either of the bidirectional terminala #6 or #12, see page 63. This voltage is sufficient for parameter setting 

and for keeping the fieldbus active. 

Note! If the 24V inputs of several frequency converters are parallelly connected we recommend to use a 

diode in terminal #6 (or #12) in order to avoid the current to flow in opposite direction. This might damage 

the control board. See picture below. 

A B C D E

+ -
#6 #7

+ -
#6 #7

+ -
#6 #7

+ -
#6 #7

nk6_17

External
+24V

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2621 of 3168



CABLING AND CONNECTIONS vacon • 61 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 6

6.2.1 Control connections 

The basic control connections for boards A1 and A2/A3 are shown in Chapter 6.2.2. 

The signal descriptions are presented in the All in One Application Manual. 

Figure 6-23. The I/O terminals 
of the two basic boards 

 

 

 
Figure 6-24. General wiring diagram of the basic I/O board 
(OPT-A1) 

Figure 6-25. General wiring diagram of the basic relay boards (OPT-A2/OPT-A3) 

   OPT-A2     OPT-A3

Board OPT-A1
in slot A

Boards OPT-A2 and
OPT-A3 in slot B

RO1/1
1/2

RO1/3

RO2/1

2/2

RO2/3

ac/dc

21
22
23

24
25
26

NX6_6.fh8

21
22
23

25
26

RO1/1
1/2

RO1/3

2/1

RO2/2

ac/dc

28
29

TI1+

TI1-

+t

Switching:

<8A/24Vdc,

<0.4A/125Vdc,
<2kVA/250Vac
Continuously:
<2Arms

Basic relay board
OPT-A2

Switching:
<8A/24Vdc,

<0.4A/125Vdc,
<2kVA/250Vac
Continuously:
<2Arms

Basic relay board
OPT-A3

+10Vref
AI1+

GND

AI2+
AI2-
24Vout
GND
DIN1
DIN2
DIN3
CMA

24Vout

GND

DIN4

DIN5

DIN6

CMB
AO1+

AO1-

DO1

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

24 V

GND

24 V

GND

U<+48V
I<50mA

+

0(4)/20mA
RC<500

nk6_13

Basic I/O board
OPT-A1

Reference
(voltage)

Reference
(current)

Dotted line indicates the connection with inverted signals
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6.2.1.1 Control cables 

The control cables shall be at least 0.5 mm2 screened multicore cables, see Table 6-1. The maximum 

terminal wire size is 2.5 mm2 for the relay terminals and 1.5 mm2 for other terminals. 

 

Find the tightening torques of the option board terminals in Table below. 

 

Tightening torque Terminal 

screw Nm lb-in. 

Relay and 

thermistor 

terminals 

(screw M3) 

0.5 4.5 

Other terminals 

(screw M2.6) 
0.2 1.8 

Table 6-8. Tightening torques of terminals 

 

6.2.1.2 Galvanic isolation barriers 

The control connections are isolated from the mains potential and the GND terminals are permanently 

connected to ground. See Figure 6-26. 

The digital inputs are galvanically isolated from the I/O ground. The relay outputs are additionally double-

isolated from each other at 300VAC (EN-50178). 

Figure 6-26. Galvanic isolation barriers  

L1  L2  L3

  U   V  W

RO1/1
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RO1/3

RO2/3
RO2/2
RO2/1

10Vref
GND

GND
+24V

AI1

AI2+
AI2 -

DIN1...
DIN3
CMA

DIN4...
DIN6
CMB

AO1+
AO2 -

DO1

nk6_15TI1+

TI1-

Control I/O
ground

Digital input
group A

Digital input
group B

Analogue
output
Digital
output

Control
board

Control
panel

Gate drivers

Power
board
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6.2.2 Control terminal signals 

OPT-A1   

Terminal Signal Technical information 

1 +10 Vref Reference voltage Maximum current 10 mA 

2 AI1+ Analogue input,  

voltage or current 

Selection V or mA with jumper block X1 (see page 66): 

Default: 0– +10V (Ri = 200 k ) 
(-10V…..+10V Joy-stick control, selected with a jumper) 

 0– 20mA (Ri = 250 ) 

3 GND/AI1– Analogue input common Differential input if not connected to ground;  

Allows 20V differential mode voltage to GND 

4 AI2+ Analogue input,  

voltage or current 

Selection V or mA with jumper block X2 (see page 66): 

Default: 0– 20mA (Ri = 250 ) 

 0– +10V (Ri = 200 k ) 
(-10V…..+10V Joy-stick control, selected with a jumper) 

5 GND/AI2– Analogue input common Differential input if not connected to ground;  

Allows 20V differential mode voltage to GND 

6 24 Vout 

(bidirectional) 

24V auxiliary voltage 15%, maximum current 250mA (all boards total);150mA 

(from single board); Can also be used as external power 

backup for the control unit (and fieldbus) 

7 GND I/O ground Ground for reference and controls 

8 DIN1 Digital input 1 

9 DIN2 Digital input 2 

10 DIN3 Digital input 3 

Ri = min. 5k  

18…30V = "1" 

11 CMA Digital input common A for 

DIN1, DIN2 and DIN3. 

Must be connected to GND or 24V of I/O terminal or 

to external 24V or GND 

Selection with jumper block X3 (see page 66): 

12 24 Vout 

(bidirectional) 

24V auxiliary voltage Same as terminal #6 

13 GND I/O ground Same as terminal #7 

14 DIN4 Digital input 4 

15 DIN5 Digital input 5 

16 DIN6 Digital input 6 

Ri = min. 5k  

18…30V = "1" 

17 CMB Digital input common B for 

DIN4, DIN5 and DIN6 

Must be connected to GND or 24V of I/O terminal or to 

external 24V or GND 

Selection with jumper block X3 (see page 66): 

18 AO1+ Analogue signal (+output) 

19 AO1– Analogue output common 

Output signal range: 

Current 0(4)–20mA, RL max 500  or 

Voltage 0—10V, RL >1k  

Selection with jumper block X6 (see page 66): 

20 DO1 Open collector output Maximum Uin = 48VDC 

Maximum current = 50 mA 

Table 6-9. Control I/O terminal signals on basic I/O board OPT-A1 
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OPT-A2   

Terminal Signal Technical information 

21 RO1/1 

22 RO1/2 

23 RO1/3 

 Relay output 1 Switching capacity 24VDC/8A 

 250VAC/8A 

 125VDC/0.4A 

Min.switching load 5V/10mA 

24 RO2/1 

25 RO2/2 

26 RO2/3 

 Relay output 2 Switching capacity 24VDC/8A 

 250VAC/8A 

 125VDC/0.4A 

Min.switching load 5V/10mA 

Table 6-10. Control I/O terminal signals on basic relay board OPT-A2 

OPTA-3   

Terminal Signal Technical information 

21 RO1/1 

22 RO1/2 

23 RO1/3 

 Relay output 1 Switching capacity 24VDC/8A 

 250VAC/8A 

 125VDC/0.4A 

Min.switching load 5V/10mA 

25 RO2/1 

 

26 RO2/2 

 Relay output 2 

 

 

Switching capacity 24VDC/8A 

 250VAC/8A 

 125VDC/0.4A 

Min.switching load 5V/10mA 

28 TI1+  

29 TI1– 
Thermistor input 

 

Table 6-11. Control I/O terminal signals on basic relay board OPT-A3 

 

6.2.2.1 Digital input signal inversions 

The active signal level depends on which potential the common inputs CMA and CMB (terminals 11 and 17) 

are connected to. The alternatives are either +24V or ground (0 V). See Figure 6-27. 

The 24-volt control voltage and the ground for the digital inputs and the common inputs (CMA, CMB) can be 

either internal or external. 

 

Figure 6-27. Positive/Negative logic 

 

+24V

+24V

DIN1

DIN2

DIN3

CMA

DIN1

DIN2

DIN3

CMA
nk6_16

Ground

Ground

Positive logic (+24V is the active signal) =
the input is active when the switch is closed

Negative logic (0V is the active signal) =
the input is active when the switch is closed.
Requires setting of jumper X3 to position
‘CMA/CMB isolated from ground’
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6.2.2.2 Jumper selections on the OPT-A1 basic board 

The user is able to customise the functions of the frequency converter to better suit his needs by selecting 

certain positions for the jumpers on the OPT-A1 board. The positions of the jumpers determine the signal 

type of analogue and digital inputs. 

 

On the A1 basic board, there are four jumper blocks X1, X2, X3 and X6 each containing eight pins and two 

jumpers. The selectable positions of the jumpers are shown in Figure 6-29. 

Figure 6-28. Jumper blocks on OPT-A1 
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Figure 6-29. Jumper selection for OPT-A1 

 

!
NOTE  

If you change the AI/AO signal content also remember to 

change the corresponding board parameter in menu M7. 

A    B    C    D

A    B    C    D

A    B    C    D

A    B    C    D

A    B    C    D

A    B    C    D

A    B    C    D

A    B    C    D

A    B    C    D

A    B    C    D

Jumper block X1:
AI1 mode

AI1 mode: Voltage input; 0...10V

AI1 mode: Voltage input; 0...10V (differential)

AI1 mode: Voltage input; -10...10V

Jumper block X2:
AI2 mode

AI2 mode: 0...20mA; Current input

AI2 mode: Voltage input; 0...10V

AI2 mode: Voltage input; 0...10V (differential)

AI2 mode: Voltage input; -10...10V

Jumper block X3:
CMA and CMB grounding

CMB connected to GND
CMA connected to GND

CMB isolated from GND
CMA isolated from GND

CMB and CMA
internally connected together,
isolated from GND

= Factory default

Jumper block X6:
AO1 mode

AO1 mode: 0...20mA; Current output

AO1 mode: Voltage output; 0...10V

AI1 mode: 0...20mA; Current input
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7. CONTROL KEYPAD 

The control keypad is the link between the Vacon frequency converter and the user. The Vacon NX control 

keypad features an alphanumeric display with seven indicators for the Run status (RUN, , READY, 

STOP, ALARM, FAULT) and three indicators for the control place (I/O term/ Keypad/BusComm). There are 

also three Status Indicator LEDs (green - green - red), see Status LEDs (green – green – red) below. 

The control information, i.e. the number of menu, description of menu or the displayed value and the 

numeric information are presented on three text lines. 

 

The frequency converter is operable through the nine push-buttons of the control keypad. Furthermore, 

the buttons serve the purposes of parameter setting and value monitoring. 

 

The keypad is detachable and isolated from the input line potential. 

 

7.1 Indications on the Keypad display 

Figure 7-1. Vacon control keypad and drive status indications 

7.1.1 Drive status indications (See control keypad) 

The drive status indications tell the user what the status of the motor and the drive is and whether the 

motor control software has detected irregularities in motor or frequency converter functions. 

 

RUN = Motor is running; Blinks when the stop command has been given but the frequency is 

still ramping down. 

 = Indicates the direction of motor rotation. 

STOP = Indicates that the drive is not running. 

READY = Lights when AC power is on. In case of a trip, the symbol will not light up. 

ALARM = Indicates that the drive is running outside a certain limit and a warning is given. 

FAULT = Indicates that unsafe operating conditions were encountered due to which the drive 

was stopped. 

     

READY FAULTSTOPRUN
Bus/CommKeypadI/O term

ALARM

runready fault

 

1 2 3 4 5 6 

a b

I II III

c

1 

2 

3 

4 

5 

6 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2628 of 3168



68 • vacon CONTROL KEYPAD 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 7 

 

7.1.2 Control place indications (See control keypad) 

The symbols I/O term, KKeypad and Bus/Comm (see Figure 7-1) indicate the choice of control place made 

in the Keypad control menu (M3) (see chapter 7.3.3). 

 

I/O term = I/O terminals are the selected control place; i.e. START/STOP commands or 

reference values etc. are given through the I/O terminals. 

 

Keypad = Control keypad is the selected control place; i.e. the motor can be started or 

stopped, or its reference values etc. altered from the keypad. 

 

Bus/Comm = The frequency converter is controlled through a fieldbus. 

 

 

7.1.3 Status LEDs (green – green – red) (See control keypad) 

The status LEDs light up in connection with the READY, RUN and FAULT drive status indicators. 

 

 = Illuminates with the AC power connected to the drive and no faults are active. 

Simultaneously, the drive status indicator READY is lit up. 

 

 = Illuminates when the drive is running. Blinks when the STOP button has been 

pushed and the drive is ramping down. 

 

 = Blinks when unsafe operating conditions were encountered due to which the drive 

was stopped (Fault Trip). Simultaneously, the drive status indicator FAULT blinks 

on the display and the fault description can be seen, see chapter 7.3.4, Active 

Faults. 

 

7.1.4 Text lines (See control keypad) 

The three text lines ( , , ) provide the user with information on his present location in the keypad menu 

structure as well as with information related to the operation of the drive. 

 

 = Location indication; displays the symbol and number of menu, parameter etc. 

  Example: MM2 = Menu 2 (Parameters); PP2.1.3 = Acceleration time 

 

 = Description line; Displays the description of menu, value or fault. 

 

 = Value line; Displays the numerical and textual values of references, parameters 

etc. and the number of submenus available in each menu. 

b 

c 

a 

I 

II 

III 
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7.2 Keypad push-buttons 

The Vacon alphanumeric control keypad features 9 push-buttons that are used for the control of the 

frequency converter (and motor), parameter setting and value monitoring. 

 

 
Figure 7-2. Keypad push-buttons 

 

7.2.1 Button descriptions 

 
reset = This button is used to reset active faults (see Chapter 7.3.4). 

 

select = This button is used to switch between two latest displays. May be useful when you 

want to see how the changed new value influences some other value. 

 

enter = The Enter button serves for:  

  1) confirmation of selections 

  2) fault history reset (2…3 seconds) 

 = Browser button up 

  Browse the main menu and the pages of different submenus. 

  Edit values. 

 = Browser button down 

  Browse the main menu and the pages of different submenus. 

  Edit values. 

 = Menu button left 

  Move backward in menu. 

  Move cursor left (in parameter menu). 

  Exit edit mode. 

  Hold down for 3 seconds to return to main menu. 

 = Menu button right 

  Move forward in menu. 

  Move cursor right (in parameter menu). 

  Enter edit mode. 

 = Start button. 

  Pressing this button starts the motor if the keypad is the active control place. See 

Chapter 7.3.3. 

 

 = Stop button. 

  Pressing this button stops the motor (unless disabled by parameter R3.4/R3.6). 

See Chapter 7.3.3. 

 

 

start 

stop 

+

-
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7.3 Navigation on the control keypad 

The data on the control keypad are arranged in menus and submenus. The menus are used for example for 

the display and editing of measurement and control signals, parameter settings (chapter 7.3.2), reference 

values and fault displays (chapter 7.3.4). Through the menus, you can also adjust the contrast of the display 

(page 94). 

 

 

The first menu level consists of menus M1 to M7 and is called the Main menu. The user can navigate in the 

main menu using the Browser buttons up and down. The desired submenu can be entered from the main 

menu using the Menu buttons. When there still are pages to enter under the currently displayed menu or 

page, you can see an arrow ( ) in the lower right corner of the display and by pressing the Menu button 
right, you can reach the next menu level. 

 

The control keypad navigation chart is shown on the next page. Please note that the menu M1 is located in 

the lower left corner. From there you will be able to navigate your way up to the desired menu using the 

menu and browser buttons. 

 

More detailed descriptions of the menus you will find later in this Chapter. 

 

V1 V14

READY

Local

RUN

Monitor
Location

Description

Number of items

available; Item value

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2631 of 3168



CONTROL KEYPAD vacon • 71 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 7

Figure 7-3. Keypad navigation chart 
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Fault history 11 Output phase Operation days

System Menu Language
Change
value

Browse
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7.3.1 Monitoring menu (M1) 

You can enter the Monitoring menu from the Main menu by pushing the Menu button right when the 

location indication MM1 is visible on the first line of the display. How to browse through the monitored values 

is presented in Figure 7-4. 

The monitored signals carry the indication VV#.# and they are listed in Table 7-1. The values are updated 

once every 0.3 seconds. 

 

This menu is meant only for signal checking. The values cannot be altered here. For changing values of 

parameters see Chapter 7.3.2. 

 

Figure 7-4. Monitoring menu 

Code Signal name Unit Description 

V1.1  Output frequency Hz Frequency to the motor 

V1.2  Frequency reference Hz  

V1.3  Motor speed rpm Calculated motor speed 

V1.4  Motor current A Measured motor current 

V1.5  Motor torque % Calculated motor shaft torque 

V1.6  Motor power % Calculated motor shaft power 

V1.7  Motor voltage V Calculated motor voltage 

V1.8  DC-link voltage V Measured DC-link voltage 

V1.9  Unit temperature ºC Heat sink temperature 

V1.10  Motor temperature 
% Calculated motor temperature. See All in One 

application manual. 

V1.11  Voltage input V AI1 

V1.12  Current input mA AI2 

V1.13  DIN1, DIN2, DIN3  Digital input statuses 

V1.14  DIN4, DIN5, DIN6  Digital input statuses 

V1.15  DO1, RO1, RO2  Digital and relay output statuses 

V1.16  Analogue output mA AO1 

M1.17 Multimonitoring items 
 Displays three selectable monitoring values. See 

chapter 7.3.6.5. 

Table 7-1. Monitored signals 

Note: The All in One applications embody more monitoring values. 

 

V1 V14

READY

Local

13.95 Hz

READY

Local

13.95 Hz

READY
Local

RUN RUN

RUN

Monitor Output frequency

FreqReference
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7.3.2 Parameter menu (M2) 

Parameters are the way of conveying the commands of the user to the frequency converter. The parameter 

values can be edited by entering the Parameter Menu from the Main Menu when the location indication MM2 

is visible on the first line of the display. The value editing procedure is presented in Figure 7-5. 

 

Push the Menu button right once to move into the Parameter Group Menu (G#). Locate the parameter 

group desired by using the Browser buttons and push the Menu button right again to enter the group and 

its parameters. Use again the Browser buttons to find the parameter (P#) you want to edit. From here you 

can proceed in two different ways: Pushing the Menu button right takes you to the edit mode. As a sign of 

this, the parameter value starts to blink. You can now change the value in two different manners: 

 

1 Just set the new desired value with the Browser buttons and confirm the change with the Enter 
button. Consequently, the blinking stops and the new value is visible in the value field.  

2 Push the Menu button right once again. Now you will be able to edit the value digit by digit. This 

editing manner may come in handy, when a relatively greater or smaller value than that on the 

display is desired. Confirm the change with the Enter button. 

 

The value will not change unless the Enter button is pushed. Pressing the Menu button left takes you 

back to the previous menu. 

 

Several parameters are locked, i.e. uneditable, when the drive is in RUN status. If you try to change the 

value of such a parameter the text *Locked* will appear on the display. The frequency converter must be 

stopped in order to edit these parameters. 

The parameters values can also be locked using the function in menu MM6 (see Chapter Parameter lock 

(P6.5.2)). 

 

You can return to the Main menu anytime by pressing the Menu button left for 3 seconds. 

 

The basic application package "All in One+" includes seven applications with different sets of parameters. 

You will find the parameter lists in the Application Section of this manual. 

 

Once in the last parameter of a parameter group, you can move directly to the first parameter of that group 

by pushing the Browser button up. 

 

See the diagram for parameter value change procedure on page 74. 
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Figure 7-5. Parameter value change procedure 

G1 G8

READY

Keypad

P1 P18

READY

Keypad

13.95 Hz

READY

Keypad

G1 G8

Keypad

READY

Keypad

13.95 Hz enter

READY

Keypad

14.45 Hz

Parameters Basic parameters Min Frequency

Input signals
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7.3.3 Keypad control menu (M3) 

In the Keypad Controls Menu, you can choose the control place, edit the frequency reference and change 

the direction of the motor. Enter the submenu level with the Menu button right. 
 

Code Parameter Min Max Unit Default Cust ID Note 

P3.1 Control place 1 3  1 

 

125 

1=I/O terminal 

2=Keypad 

3=Fieldbus 

R3.2 Keypad reference 
Par. 

2.1.1 
Par. 2.1.2 Hz  

 
  

P3.3 Direction (on keypad) 0 1  0 
 

123 
0=Forward 

1=Reverse 

R3.4 Stop button 0 1  1 

 

114 

0=Limited function of Stop 

button 

1=Stop button always 

enabled 

Table 7-2. Keypad control parameters, M3 

 

7.3.3.1 Selection of control place 

There are three different places (sources) which the frequency converter can be controlled from. For each 

control place, a different symbol will appear on the alphanumeric display: 

 

Control place Symbol 

I/O terminals 
 

Keypad (panel) 
 

Fieldbus 
 

 

Change the control place by entering the edit mode with the Menu button right. The options can then be 

browsed through with the Browser buttons. Select the desired control place with the Enter button. See the 

diagram on the next page. 

 

Figure 7-6. Selection of control place 

I/O term

Keypad

Bus/Comm

P1 P4

READY

I/Oterm

READY

I/Oterm

READY

I/Oterm

READY

I/Oterm

enter

READY

Keypad

STOP STOP STOP

STOPSTOP

Keypad control Control Place
I/O Remote

Control Place
I/O Remote

Control Place
Keypad

Control Place
Keypad
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7.3.3.2 Keypad reference 

The keypad reference submenu ((P3.2) displays and allows the operator to edit the frequency reference. 

The changes will take place immediately. TThis reference value will not, however, influence the rotation 

speed of the motor unless the keypad has been selected as source of reference. 

NOTE: The maximum difference in RUN mode between the output frequency and the keypad reference is 6 

Hz. 

 

See Figure 7-5 for how to edit the reference value (pressing the Enter button is not, however, necessary). 

 

7.3.3.3 Keypad direction 

The keypad direction submenu displays and allows the operator to change the rotating direction of the 

motor. TThis setting will not, however, influence the rotation direction of the motor unless the keypad 

has been selected as the active control place. 

 

See Figure 7-6 for how to change the rotation direction.  

 

7.3.3.4 Stop button activated 

By default, pushing the STOP button will aalways stop the motor regardless of the selected control place. 

You can disable this function by giving parameter 3.4 the value 00. If the value of this parameter is 00, the 

STOP button will stop the motor only wwhen the keypad has been selected as the active control place. 

 

 

Note:  Additional Information on controlling the motor with the keypad is given in Chapters 7.2.1 and 

8.2 

NOTE! There are some special functions that can be performed when in menu M3: 

Select the keypad as the active control place by keeping the 
start

button pushed 

down for 3 seconds wwhen the motor is running. The keypad will become the active 

control place and the current frequency reference and direction will be copied to the 

keypad. 

Select the keypad as the active control place by keeping the 
stop

 button pushed 

down for 3 seconds wwhen the motor is stopped. The keypad will become the active 

control place and the current frequency reference and direction will be copied to the 

keypad. 

 

Copy the frequency reference set elsewhere (I/O, fieldbus) tto the panel by keeping the 

enter
 button pushed down for 3 seconds. 

 
Note that if you are in any other than M3 menu these functions will not work. 

If you are in some other than M3 menu and try to start the motor by pressing the START button 

when the keypad is not selected as the active control place you will get an error message Keypad 
Control NOT ACTIVE. 
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7.3.4 Active faults menu (M4) 

The Active faults menu can be entered from the Main menu by pushing the Menu button right when the 

location indication MM4 is visible on the first line of the keypad display. 

 

When a fault brings the frequency converter to a stop, the location indication F1, the fault code, a short 

description of the fault and the ffault type symbol (see Chapter 7.3.4.1) will appear on the display. In 

addition, the indication FAULT or ALARM (see Figure 7-1 or Chapter 7.1.1) is displayed and, in case of a 

FAULT, the red led on the keypad starts to blink. If several faults occur simultaneously, the list of active 

faults can be browsed with the Browser buttons. 

 

The memory of active faults can store the maximum of 10 faults in the order of appearance. The display 

can be cleared with the Reset button and the read-out will return to the same state it was before the fault 

trip. The fault remains active until it is cleared with the Reset button or with a reset signal from the I/O 

terminal or fieldbus. 

 

Note! Remove external Start signal before resetting the fault to prevent unintentional restart of the drive. 

 

 

Normal state, 

no faults: 

 

 

 

F0

READY

I/Oterm

Active faults
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7.3.4.1 Fault types 

In the NX frequency converter, there are four different types of faults. These types differ from each other 

on the basis of the subsequent behaviour of the drive. See Table 7-3. 

Figure 7-7. Fault display 

 

Fault type symbol Meaning 

A 

(Alarm) 

This type of fault is a sign of an unusual operating 

condition. It does not cause the drive to stop, nor does it 

require any special actions. The 'A fault' remains in the 

display for about 30 seconds. 

F 

(Fault) 

An 'F fault' is a kind of fault that makes the drive stop. 

Actions need to be taken in order to restart the drive. 

AR 

(Fault Autoreset) 

If an 'AR fault' occurs the drive will also stop 

immediately. The fault is reset automatically and the 

drive tries to restart the motor. Finally, if the restart is 

not successful, a fault trip (FT, see below) occurs. 

FT 

(Fault Trip) 

If the drive is unable to restart the motor after an AR 

fault an FT fault occurs. The effect of the 'FT fault' is 

basically the same as that of the F fault: the drive is 

stopped.  
Table 7-3. Fault types 

Fault type 

symbol F      T1 T13

STOP FAULT

I/Oterm

STOP

I/Oterm

FAULT

34:21:05

I/Oterm

17
  11 Output phase Operations days

Operation hours

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2639 of 3168



CONTROL KEYPAD vacon • 79 

24-hour support +358 (0)40 837 1150 • Email: vacon@vacon.com 7

7.3.4.2 Fault codes 

The fault codes, their causes and correcting actions are presented in the table below. The shadowed faults 

are A faults only. The items written in white on black background present faults for which you can program 

different responses in the application. See parameter group Protections. 

Note: When contacting distributor or factory because of a fault condition, always write down all texts and 

codes on the keypad display. 
 

Fault 

code 

Fault Possible cause Correcting measures 

1 Overcurrent Frequency converter has detected too 

high a current (>4*IH) in the motor cable: 

sudden heavy load increase 

short circuit in motor cables 

unsuitable motor 

Check loading. 

Check motor. 

Check cables. 

2 Overvoltage The DC-link voltage has exceeded the 

limits defined in Table 4-7. 

too short a deceleration time 

high overvoltage spikes in supply 

Make the deceleration time longer. Use 

brake chopper or brake resistor (avail-

able as options) 

3 Earth fault Current measurement has detected that 

the sum of motor phase current is not 

zero. 

insulation failure in cables or motor 

Check motor cables and motor. 

5 Charging 

switch 

The charging switch is open, when the 

START command has been given. 

faulty operation 

component failure 

Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

6 Emergency 

stop 

Stop signal has been given from the 

option board. 

 

7 Saturation trip Various causes: 

defective component 

brake resistor short-circuit or 

overload 

Cannot be reset from the keypad.  

Switch off power. 

DO NOT RE-CONNECT POWER! 

Contact factory. 

If this fault appears simultaneously with 

Fault 1, check motor cables and motor 

8 System fault - component failure 

- faulty operation 

Note exceptional fault data record, see 

7.3.4.3. 

S1 = Feedback of motor voltage 

S2 = Reserved 

S3 = Reserved 

S4 = ASIC trip 

S5 = Disturbance in VaconBus 

S6 = Feedback of charging switch 

S7 = Charging switch 

S8 = No power to driver card 

S9 = Power unit communication (TX) 

S10 = Power unit communication (Trip) 

S11 = Power unit comm. (Measurement) 

Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html
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Fault 

code 

Fault Possible cause Correcting measures 

9 Undervoltage DC-link voltage is under the voltage limits 

defined in Table 4-7. 

most probable cause: too low a supply 

voltage 

frequency converter internal fault 

In case of temporary supply voltage 

break reset the fault and restart 

the frequency converter. Check the 

supply voltage. If it is adequate, an 

internal failure has occurred. 

Contact the distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

10 Input line 

supervision 

Input line phase is missing. Check supply voltage and cable. 

11 Output phase 

supervision 

Current measurement has detected that 

there is no current in one motor phase. 

Check motor cable and motor. 

12 Brake chopper 

supervision 
no brake resistor  installed 

brake resistor is broken 

brake chopper failure 

Check brake resistor. 

If the resistor is ok, the chopper is 

faulty. Contact the distributor near to 

you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

13 Frequency con-

verter under-

temperature 

Heatsink temperature is under –10 C  

14 Frequency con-

verter 

overtemperature 

Heatsink temperature is over 90 C (or 

77ºC, NX_6, FR6). 

 

Overtemperature warning is issued when 

the heatsink temperature exceeds 85 C 

(72ºC). 

Check the correct amount and flow of 

cooling air. 

Check the heatsink for dust. 

Check the ambient temperature. 

Make sure that the switching frequency 

is not too high in relation to ambient 

temperature and motor load. 

15 Motor stalled Motor stall protection has tripped. Check motor. 

16 Motor over-

temperature 

Motor overheating has been detected by 

frequency converter motor temperature 

model. Motor is overloaded. 

Decrease the motor load. 

If no motor overload exists, check the 

temperature model parameters. 

17 Motor 

underload 

Motor underload protection has tripped.  

22 EEPROM 

checksum fault 

Parameter save fault 

faulty operation 

component failure 

 

24 Counter fault Values displayed on counters are 

incorrect 

 

25 Microprocessor 

watchdog fault 
faulty operation 

component failure 
Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

26 Start-up 

prevented 

Start-up of the drive has been prevented. Cancel prevention of start-up. 

29 Thermistor 

fault 

The thermistor input of option board has 

detected increase of the motor 

temperature 

Check motor cooling and loading 

Check thermistor connection 

(If thermistor input of the option board is 

not in use it has to be short circuited) 

31 IGBT temperature 

(hardware) 

IGBT Inverter Bridge overtemperature 

protection has detected too high a short 

term overload current 

Check loading. 

Check motor size. 
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Fault 

code 

Fault Possible cause Correcting measures 

32 Fan cooling Cooling fan of the frequency converter 

does not start, when ON command is given 

Contact the distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

34 CAN bus 

communication 

Sent message not acknowledged. Ensure that there is another device on 

the bus with the same configuration. 

35 Application Problem in application software Contact your distributor. If you are 

application programmer check the 

application program. 

36 Control unit NXS Control Unit can not control NXP 

Power Unit and vice versa 

Change control unit 

37 Device changed 

(same type) 

Option board or control unit changed. 

Same type of board or same power rating 

of drive. 

Reset 

Note: No fault time data record! 

38 Device added 

(same type) 

Option board or drive added. 

Drive of same power rating or same type 

of board added. 

Reset 

Note: No fault time data record! 

39 Device removed Option board removed. 

Drive removed. 

Reset 

Note: No fault time data record! 

40 Device 

unknown 

Unknown option board or drive. Contact the distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

41 IGBT temperature IGBT Inverter Bridge overtemperature 

protection has detected too high a short 

term overload current 

Check loading. 

Check motor size. 

42 Brake resistor 

overtemperature 

Brake resistor overtemperature 

protection has detected too heavy braking 

Set the deceleration time longer. 

Use external brake resistor. 

43 Encoder fault Note the exceptional Fault data record. 

See 7.3.4.3. Additional codes: 

1 = Encoder 1 channel A is missing 

2 = Encoder 1 channel B is missing 

3 = Both encoder 1 channels are missing 

4 = Encoder reversed 

Check encoder channel connections. 

Check the encoder board. 

44 Device changed 

(different type) 

Option board or control unit changed. 

Option board of different type or different 

power rating of drive. 

Reset 

Note: No fault time data record! 

Note: Application parameter values 

restored to default. 

45 Device added 

(different type) 

Option board or drive added. 

Option board of different type or drive of 

different power rating added. 

Reset 

Note: No fault time data record! 

Note: Application parameter values 

restored to default. 

50 Analogue input 

Iin < 4mA (sel. 

signal range 4 

to 20 mA) 

Current at the analogue input is < 4mA. 

control cable is broken or loose 

signal source has failed 

Check the current loop circuitry. 

51 External fault Digital input fault.  

52 Keypad 

communication 

fault 

The connection between the control 

keypad and the frequency converter is 

broken. 

Check keypad connection and possible 

keypad cable. 

53 Fieldbus fault The data connection between the fieldbus 

Master and the fieldbus board is broken 

Check installation. 

If installation is correct contact the 

nearest Vacon distributor. 

Please visit: 

http://www.vacon.com/wwcontacts.html
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Fault 

code 

Fault Possible cause Correcting measures 

54 Slot fault Defective option board or slot Check board and slot. 

Contact the nearest Vacon distributor. 

Please visit: 

http://www.vacon.com/wwcontacts.html

56 PT100 board 

temp. fault 

Temperature limit values set for the 

PT100 board parameters have been 

exceeded 

Find the cause of temperature rise 

Table 7-4. Fault codes 
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7.3.4.3 Fault time data record 

When a fault occurs the information described above in 7.3.4 is displayed. By pushing the Menu button 
right here you will enter the Fault time data record menu indicated by TT.1 T.13. In this menu, some 

selected important data valid at the time of the fault are recorded. This feature is intended to help the user 

or the service person to determine the cause of fault. 

 

The data available are: 

T.1 
Counted operation days 

(Fault 43: Additional code) 
d 

T.2 
Counted operation hours 

(Fault 43: Counted operation days) 
hh:mm:ss 

(d) 

T.3 
Output frequency 

(Fault 43: Counted operation hours)
Hz 

(hh:mm:ss)
T.4 Motor current A 

T.5 Motor voltage V 

T.6 Motor power % 

T.7 Motor torque % 

T.8 DC voltage V 

T.9 Unit temperature C 

T.10 Run status  
T.11 Direction  
T.12 Warnings  
T.13 0-speed*  

Table 7-5. Fault time recorded data 

* Tells the user if the drive was at zero speed (< 0.01 Hz) when the fault occurred 

 
Real time record 

If real time is set to run on the frequency converter the data items TT1 and TT2 will appear as follows: 

T.1 
Counted operation days yyyy-mm-

dd 

T.2 
Counted operation hours hh:mm:ss,s

ss 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2644 of 3168



84 • vacon CONTROL KEYPAD 

Tel. +358 (0)201 2121 • Fax +358 (0)201 212 205 7 

7.3.5 Fault history menu (M5) 

The Fault history menu can be entered from the Main menu by pushing the Menu button right when the 

location indication MM5 is visible on the first line of the keypad display. Find the fault codes in Table 7-4. 

 

All faults are stored in the Fault history menu in which you can browse through them using the Browser 
buttons. Additionally, the Fault time data record pages (see Chapter 7.3.4.3) are accessible at each fault. 

You can return to the previous menu anytime by pushing the Menu button left. 
 

The memory of the frequency converter can store a maximum of 30 faults in the order of appearance. The 

number of faults currently in the fault history is shown on the value line of the main page (HH1 H#). The 

order of the faults is indicated by the location indication in the upper left corner of the display. The latest 

fault carries the indication F5.1, the second latest F5.2 etc. If there are 30 uncleared faults in the memory 

the next occurring fault will erase the oldest from the memory. 

 

Pressing the Enter button for about 2 to 3 seconds resets the whole fault history. Then, the symbol HH# will 

change to 00. 

 

Figure 7-8. Fault history menu 

H1 H3

READY

I/Oterm

T1 T7

I/Oterm

READY

I/Oterm

I/Oterm

READY

13:25:43

I/Oter m

enter

17
Fault history 11 Output phase

5 ChargeSwitch

Operation days

Operation hours

PUSH to reset
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7.3.6 System menu (M6) 

The System menu can be entered from the main menu by pushing the Menu button right when the location 

indication MM6 is visible on the display. 

 

The controls associated with the general use of the frequency converter, such as application selection, 

customised parameter sets or information about the hardware and software are located under the System 
menu. The number of submenus and subpages is shown with the symbol SS (or P) on the value line. 

 

On page 85 you will find a list of the functions available in the System menu. 

 
Functions in the System menu 

Code Function Min Max Unit Default Cust Selections 

S6.1 
Language 

selection 
   English  

Available selections depend 

on the language package. 

S6.2 
Application  

selection 
   

Basic 

Application
 

Basic Application 

Standard Application 

Local/Remote control Appl. 

Multi-Step Application 

PID Control Application 

Multi-Purpose Control Appl. 

Pump and Fan Control Appl. 

S6.3 Copy parameters       

S6.3.1 Parameter sets     

 Store set 1 

Load set 1 

Store set 2 

Load set 2 

Load factory defaults 

S6.3.2 Load up to keypad      All parameters 

S6.3.3 
Load down from 

keypad 
    

 All parameters 

All but motor parameters 

Application parameters 

P6.3.4 Parameter backup 
   

Yes 
 Yes 

No 

S6.4 
Compare 

parameters 
    

  

S6.4.1 Set1    Not used    

S6.4.2 Set2    Not used    

S6.4.3 Factory settings        

S6.4.4 Keypad set        

S6.5 Security       

S6.5.1 Password    Not used  00=Not used 

P6.5.2 Parameter lock 
   Change 

Enabled 

 Change Enabled 

Change Disabled 

S6.5.3 Start-up wizard 
   

 
 No 

Yes 

S6.5.4 
Multimonitoring 

items 

   
 

 Change Enabled 

Change Disabled 

S6.6 Keypad settings       

P6.6.1 Default page       

P6.6.2 
Default page/ 

Operating menu 
    

  

P6.6.3 Timeout time 0 65535 s 30   

P6.6.4 Contrast 0 31  18   

P6.6.5 Backlight time Always 65535 min 10   

S6.7 Hardware settings       

P6.7.1 
Internal brake 

resistor 

   
Connected 

 Not connected 

Connected 
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P6.7.2 Fan control 
   

Continuous
 Continuous 

Temperature 

P6.7.3 
HMI acknowledg. 

timeout 
200 5000 ms 200 

  

P6.7.4 
HMI number of 

retries 
1 10  5 

  

S6.8 
System 

information 
    

  

S6.8.1 Total counters       

C6.8.1.1 MWh counter   kWh    

C6.8.1.2 
Power On day 

counter 
    

  

C6.8.1.3 
Power On hours 

counter 
  hh:mm:ss  

  

S6.8.2 Trip counters       

T6.8.2.1 MWh counter   kWh    

T6.8.2.2 
Clear  

MWh trip counter 
    

  

T6.8.2.3 
Operating days  

trip counter 
    

  

T6.8.2.4 
Operating hours  

trip counter 
  hh:mm:ss  

  

T6.8.2.5 
Clear operating time 

counter 
    

  

S6.8.3 Software info       

S6.8.3.1 Software package       

S6.8.3.2 
System software 

version 
    

  

S6.8.3.3 Firmware interface       

S6.8.3.4 System load       

S6.8.4 Applications       

S6.8.4.# Name of application       

D6.8.4.#.1 Application ID       

D6.8.4.#.2 
Applications: 

Version 
    

  

D6.8.4.#.3 
Applications: 

Firmware interface 
    

  

S6.8.5 Hardware       

I6.8.5.1 
Info: Power unit 

type code 
    

  

I6.8.5.2 Info: Unit voltage   V    

I6.8.5.3 Info: Brake chopper       

I6.8.5.4 Info: Brake resistor       

S6.8.6 Expander boards       

S6.8.7 Debug menu     

 For Application program-

ming only. Contact factory 

for more details 

Table 7-6. System menu functions 
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7.3.6.1 Language selection 

The Vacon control keypad offers you the possibility to control the frequency converter through the keypad 

in the language of your choice. 

 

Locate the language selection page under the System menu. Its location indication is SS6.1. Press the Menu 
button right once to enter the edit mode. As the name of the language starts to blink you are able to choose 

another language for the keypad texts. Confirm the selection by pushing the Enter button The blinking 

stops and all textual information on the keypad is presented in the language you chose. 

 

You can return to the previous menu anytime by pushing the Menu button left. 
 

Figure 7-9. Selection of language 

 

7.3.6.2 Application selection 

The user can select the application desired by entering the Application selection page (S6.2). This is done 

by pushing the Menu button right when on the first page of the System menu. Change then the application 

by pushing the Menu button right once again. The name of the application starts to blink. Now you can 

browse through the applications with the Browser buttons and select another application with the Enter 
button. 

 

Changing application will reset all parameters. After application change, you will be asked if you want the 

parameters of the nnew application to be uploaded to the keypad. If you wish this to happen push the Enter 
button Pushing any other button leaves the parameters of the ppreviously used application saved in the 

keypad. For more information, see Chapter 7.3.6.3. 

 

For more information about the Application Package, see Vacon NX Application Manual. 

 

System Menu
S1 S11

READY

I/Oterm

Language
English

READY

I/Oterm

Language
English

READY

I/Oterm

enter

READY

I/Oterm

Francais
Langue
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Figure 7-10. Change of application 

7.3.6.3 Copy parameters 

The parameter copy function is used when the operator wants to copy one or all parameter groups from 

one drive to another or to store parameter sets in the internal memory of the converter. All the parameter 

groups are first uploaded to the keypad, then the keypad is connected to another drive and then the 

parameter groups are downloaded to it (or possibly back to the same drive). 

 

Before any parameters can successfully be copied from one drive to another the ddrive has to be sstopped 

when the parameters are downloaded to it: 

 

The parameter copy menu ((S6.3) embodies four functions: 

 
Parameter sets (S6.3.1) 

The Vacon NX frequency converter features a possibility for the user to load back the factory default 

parameter values and to store and load two customised parameter sets (all parameters included in the 

application). 

 

On Parameter sets page ((S6.3.1), push the Menu button right to enter the Edit menu. The text LoadFactDef 
begins to blink and you can confirm the loading of factory defaults by pushing the Enter button. The drive 

resets automatically.  

Alternatively you can choose any other of the storing or loading functions with the Browser buttons. 

Confirm with the Enter button. Wait until 'OK' appears on the display. 

S1 S11

STOP READY

I/Oterm

STOP READY

I/Oterm

STOP READY

I/Oterm

enter

STOP READY

I/Oterm

System Menu Application
Standard

Application
Standard

Application
Multi-step
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Figure 7-11. Storing and loading of parameter sets 

 
Upload parameters to keypad (To keypad, S6.3.2) 

This function uploads aall existing parameter groups to the keypad provided that the drive is stopped. 

 

Enter the To keypad page (S6.3.2) from the Parameter copy menu. Push the Menu button right to enter the 

edit mode. Use the Browser buttons to select the option All parameters and press the Enter button. Wait 

until 'OK' appears on the display. 

Figure 7-12. Parameter copy to keypad 

Download parameters to drive (From keypad, S6.3.3) 

This function downloads oone or aall parameter groups uploaded to the keypad to a drive provided that the 

drive is in STOP status. 

 

Enter the From keypad page (S6.3.3) from the Parameter copy menu. Push the Menu button right to enter 

the edit mode. Use the Browser buttons to select either the option All parameters or Application 
parameters and press the Enter button. Wait until 'OK' appears on the display. 

 

The procedure to download the parameters from keypad to drive is similar to that of from drive to keypad. 

See above. 

 

READY READY enter

READY READY

OK
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Select

Parameter sets
CANCEL

CONFIRM

Parameter sets
Wait...

Parameter sets

LoadFactDef

P1 P4

READY READY READY

enter
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Copy Parameters Up to keypad Up to keypad
Select CANCEL

CONFIRM

Up to keypad
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Automatic parameter backup (P6.3.4) 

On this page you can activate or inactivate the parameter backup function. Enter the edit mode by pressing 

the Menu button right. Choose Yes or No with the Browser buttons. 

 

When the Parameter backup function is activated Vacon NX control keypad makes a copy of the para-

meters of the presently used application. Every time a parameter is changed the keypad backup is 

automatically updated.  

 

When applications are changed, you will be asked if you wish the parameters of the nnew application to be 

uploaded to the keypad. For this to happen, push the Enter button. If you wish to keep the copy of the 

parameters of the ppreviously used application saved in the keypad push any other button. Now you will be 

able to download these parameters to the drive following the instructions given in chapter 7.3.6.3. 

 

If you want the parameters of the new application to be automatically uploaded to the keypad you have to 

do this for the parameters of the new application once on page 6.3.2 as instructed. OOtherwise the panel 

will always ask for the permission to upload the parameters. 

 

Note: Parameters saved in the parameter settings on page SS6.3.1 will be deleted when applications are 

changed. If you want to transfer the parameters from one application to another you have to upload them 

first to the keypad. 

 

 

7.3.6.4 Parameter comparison 

In the Parameter comparison submenu ((S6.4), you can compare the aactual parameter values to the 

values of your customised parameter sets and those loaded to the control keypad. 

 

The comparison is performed by pushing the Menu button right when in the Compare parameters 
submenu. The actual parameter values are first compared to those of the customised parameter Set1. If no 

differences are detected a '0' is displayed on the lowermost line. But if any of the parameter values differ 

from those of the Set1 the number of the deviations is displayed together with symbol PP (e.g. P1 P5 = five 

deviating values). By pressing the Menu button right once again you can still enter the pages where you can 

see both the actual value and the value it was compared to. In this display, the value on the Description line 

(in the middle) is the default value and the one on the value line (lowermost) is the edited value. 

Furthermore, you can also edit the actual value with the Browser buttons in the edit mode that you can 

reach by pushing the Menu button right once again. 

In the same way, you can perform the comparison of the actual values to Set2, Factory Settings and Keypad 
Set. 
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Figure 7-13. Parameter comparison 

7.3.6.5 Security 

NOTE: The Security submenu is protected with a password. Store the password in a safe place! 

 
Password (S6.5.1) 

The application selection can be protected against unauthorised changes with the Password function 

(S6.5.1). 

By default, the password function is not in use. If you want to activate the function, enter the edit mode by 

pushing the Menu button right. A blinking zero appears in the display and now you can set a password with 

the Browser buttons. The password can be any number between 1 and 65535. 

 

Note that you can also set the password by digits. In the edit mode, push the Menu button right once again 

and another zero appears on the display. Now set first the units. Then push the Menu button left and you 

can set the tens etc. Finally, confirm the password setting with the Enter button. After this, you have to wait 

until the Timeout time (P6.6.3) (see page 94) has expired before the password function is activated. 

If you now try to change applications or the password itself you will be prompted for the current password. 

The password will be entered with the Browser buttons. 

Deactivate the password function by entering the value 00. 

Figure 7-14. Password setting 

Note! Store the password in a secure location! No changes can be made unless a valid password is 

entered! 
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Parameter lock (P6.5.2) 

This function allows the user to prohibit changes to the parameters. 

 

If the parameter lock is activated the text *locked* will appear on the display if you try to edit a parameter 

value. 

 

NOTE: This function does not prevent unauthorised editing of parameter values. 

 

Enter the edit mode by pushing the Menu button right. Use the Browser buttons to change the parameter 

lock status. Accept the change with the Enter button or return to the previous level with the Menu button 
left. 

Figure 7-15. Parameter locking 

Start-up Wizard (P6.5.3) 

The SStart-up Wizard is a feature on the control keypad to facilitate the commissioning of the frequency 

converter. If selected active (default), the Start-up Wizard prompts the operator for the llanguage and 

application of his/her choice plus for tthe values for a set of parameters common to all applications as 

well as ffor a set of application-dependent parameters. 

Always accept the value with the Enter button, scroll options or change values with the Browser buttons 

(up and down arrows). 

Set the Start-up Wizard active in the following way: In the System Menu, find page P6.5.3. Press the Menu 
button right once to reach the edit mode. Use the Browser buttons to set value Yes and confirm the 

selection with the Enter button. If you want to deactivate the function follow the same procedure and give 

the parameter value No. 

 

Figure 7-16. Activation of Start-up wizard 
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Multimonitoring items (P6.5.4) 

Vacon alpha-numeric keypad features a display where you can monitor even three actual values at the 

same time (see chapter 7.3.1 and chapter Monitoring values in the manual of the application you are 

using). On page P6.5.4 of the System Menu you can define if it is possible for the operator to replace the 

values monitored with other values. See below. 

Figure 7-17. Enabling the change of multimonitoring items 

7.3.6.6 Keypad settings 

In the Keypad settings submenu under the System menu you can further customise your frequency 

converter operator interface. 

Locate the Keypad settings submenu ((S6.6). Under the submenu, there are four pages ((P#) associated 

with the keypad operation: 

Figure 7-18. Keypad settings submenu 

Default page (P6.6.1) 

Here you can set the location (page) to which the display automatically moves as the Timeout time (see 

below) has expired or as the power is switched on to the keypad. 

 

If the Default Page value is 00 the function is not activated, i.e. the last displayed page remains on the 

keypad display. Press the Menu button right once to enter the edit mode. Change the number of the Main 

menu with the Browser buttons. Pressing the Menu button right once again makes you able to edit the 

number of the submenu/page. If the page you want to move to by default is at the third level repeat the 

procedure. Confirm the new default page value with the Enter button. You can return to the previous step 

anytime by pushing the Menu button left. 

Figure 7-19. Default page function 
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Default page in the operating menu (P6.6.2) 

Here you can set the location (page) iin the Operating menu (in special applications only)  to which the 

display automatically moves as the set Timeout time (see below) has expired or as the power is switched 

on to the keypad. See setting of Default page above. 

 
Timeout time (P6.6.3) 

The Timeout time setting defines the time after which the keypad display returns to the Default page 

(P6.6.1) see above. 

Move to the Edit menu by pressing the Menu button right. Set the timeout time you want and confirm the 

change with the Enter button. You can return to the previous step anytime by pushing the Menu button left. 
 

Figure 7-20. Timeout time setting 

Note: If the Default page value is 00 the Timeout time setting has no effect. 

 
Contrast adjustment (P6.6.4) 

In case the display is unclear you can adjust its contrast through the same procedure as that for the 

timeout time setting (see above). 

 
Backlight time (P6.6.5) 

Giving a value for the Backlight time, you can determine how long the backlight stays on before going out. 

You can select here any time between 1 and 65535 minutes or 'Forever'. For the value setting procedure 

see Timeout time (P6.6.3). 

 

 

7.3.6.7 Hardware settings 

NOTE: The Hardware settings submenu is protected with a password (see chapter Password (S6.5.1)). 

Store the password in a safe place! 

 

In the Hardware settings submenu (S6.7) under the System menu you can further control some functions 

of the hardware in your frequency converter. The functions available in this menu are Internal brake 
resistor connection, Fan control, HMI acknowledge timeout and HMI retry. 
 
Internal brake resistor connection (P6.7.1) 

With this function you can tell the frequency converter, whether the internal brake resistor is connected or 

not. If you have ordered the frequency converter with an internal brake resistor, the default value of this 

parameter is Connected. However, if it is necessary to increase braking capacity by installing an external 

brake resistor, or if the internal brake resistor is disconnected for another reason, it is advisable to change 

the value of this function to Not conn. in order to avoid unnecessary fault trips.  

 

Enter the edit mode by pushing the Menu button right. Use the Browser buttons to change the internal 

brake resistor status. Accept the change with the Enter button or return to the previous level with the 

Menu button left. 
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enter
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Note! The brake resistor is available as optional equipment for all classes. It can be installed internally in 

classes FR4 to FR6. 

Figure 7-21. Internal brake resistor connection 

Fan control (P6.7.2) 

This function allows you to control the frequency converter’s cooling fan. You can set the fan to run con-

tinuously when the power is switched on or depending on the temperature of the unit. If the latter function 

has been selected the fan is switched on automatically when the heat sink temperature reaches 60 C or 

the converter is in RUN state. The fan receives a stop command when the heat sink temperature falls to 

55 C and the converter is in STOP state. However, the fan runs for about a minute after receiving the stop 

command or switching on the power, as well as after changing the value from Continuous to Temperature. 
 
Note! The fan runs always when the drive is in RUN state.  

 

Enter the edit mode by pushing the Menu button right. The present mode shown starts to blink. Use the 

Browser buttons to change the fan mode. Accept the change with the Enter button or return to the previous 

level with the Menu button left.  

Figure 7-22. Fan control function 

 
HMI acknowledge timeout (P6.7.3) 

This function allows the user to change the timeout of the HMI acknowledgement time in cases where 

there is an additional delay in the RS-232 transmission due to use of modems for communication over 

longer distances, for example. 

 

Note! If the frequency converter has been connected to the PC with a nnormal cable, the default values of 

parametres 6.7.3 and 6.7.4 (200 and 5) mmust not be changed.  

If the frequency converter has been connected to the PC via a modem and there is delay in transferring 

messages, the value of par. 6.7.3 must be set according to the delay as follows: 
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Example:  

Transfer delay between the frequency converter and the PC = 600 ms 

The value of par. 6.7.3 is set to 1200 ms (2 x 600, sending delay +  receiving delay) 

The corresponding setting shall be entered in the Misc -part of the file NCDrive.ini: 

Retries = 5 

AckTimeOut = 1200 

TimeOut = 6000 

 

It must also be considered that intervals shorter than the AckTimeOut-time cannot be used in  NC-Drive 

monitoring. 

Enter the edit mode by pushing the Menu button right. Use the Browser buttons to change the 

acknowledgement time. Accept the change with the Enter button or return to the previous level with the 

Menu button left. 

Figure 7-23. HMI acknowledge timeout 

 
Number of retries to receive HMI acknowledgement (P6.7.4) 

With this parameter you can set the number of times the drive will try receive acknowledgement if this 

does not succeed within the acknowledgement time (P6.7.3) or if the received acknowledgement is faulty. 

Enter the edit mode by pushing the Menu button right. The present value shown starts to blink. Use the 

Browser buttons to change the amount of retries. Accept the change with the Enter button or return to the 

previous level with the Menu button left. 

See Figure 7-23 for the procedure of changing the value. 

 

 

7.3.6.8 System info 

In the System info submenu (S6.8) you can find frequency converter-related hardware and software 

information as well as operation-related information. 

 
Total counters (S6.8.1) 

In the Total counters page ((S6.8.1) you can find information related to the frequency converter operation 

times, i.e. the total numbers of MWh, operation days and operation hours passed so far. Unlike the 

counters in the Trip counters , these counters cannot be reset. 

Note! The Power On time counter (days and hours) runs always, when the power is on. 

 
Page Counter Example 

C6.8.1.1. MWh counter  

C6.8.1.2. Power On day counter Value on display is 1.013. The drive has operated 

for 1 year and 13 days. 

C6.8.1.3. Power On hour counter Value on display is 7:05:16. The drive has 

operated for 7 hours 5 minutes and 16 seconds. 

Table 7-7. Counter pages 
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Trip counters (S6.8.2) 

Trip counters (menu SS6.8.2) are counters the values of which can be reset i.e. restored to zero. You have 

the following resettable counters at your disposal. See Table 7-7 for examples. 

 

Note! The trip counters run only when the motor is running. 

 
Page Counter 

T6.8.2.1 MWh counter 

T6.8.2.3 Operation day counter 

T6.8.2.4 Operation hour counter 

Table 7-8. Resettable counters 

The counters can be reset on pages 6.8.2.2 (Clear MWh counter) and 6.8.2.5 (Clear Operation time counter). 
Example: When you want to reset the operation counters you should do the following: 

Figure 7-24. Counter reset 

Software (S6.8.3) 

The Software information page includes information on the following frequency converter software related 

topics: 

 
Page Content 

6.8.3.1 Software package 

6.8.3.2 System software version 

6.8.3.3 Firmware interface 

6.8.3.4 System load 

Table 7-9. Software information pages 
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Applications (S6.8.4) 

At location SS6.8.4 you can find the Applications submenu containing information about not only the 

application currently in use but also all other applications loaded into the frequency converter. The 

information available is: 

 
Page Content 

6.8.4.# Name of application 
6.8.4.#.1 Application ID 

6.8.4.#.2 Version 

6.8.4.#.3 Firmware interface 

Table 7-10. Applications information pages 

Figure 7-25. Applications info page 

In the Applications information page, push the Menu button right to enter the Application pages of which 

there are as many as there are applications loaded into the frequency converter. Locate the application you 

want information about with the Browser buttons and then enter the Information pages with the Menu 
button right. Use again the Browser buttons to see the different pages. 

 
Hardware (S6.8.5) 

The Hardware information page provides information on the following hardware-related topics: 

 
Page Content 

6.8.5.1 Power unit type code 

6.8.5.2 Nominal voltage of the unit 

6.8.5.3 Brake chopper 

6.8.5.4 Brake resistor 

Table 7-11. Hardware information pages 

Expander boards (S6.8.6) 

In the Expander boards pages you find information about the basic and option boards connected to the 

control board (see Chapter 6.2). 

 

You can check the status of each board slot by entering the Expander boards page with the Menu button 
right and using the Browser buttons to choose the board whose status you wish to check. Push the Menu 
button right again to display the status of the board. The keypad will also display the program version of 

the respective board when you push either one of the Browser buttons. 

If no board is connected to the slot the text 'no board' will be shown. If a board is connected to a slot but 

the connection is somehow lost the text 'no conn.' is displayed. See Chapter 6.2 and Figure 6-21 and 6-16 

for more information. 
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For more information on the expander board-related parameters, see Chapter 7.3.7. 

Figure 7-26. Expander board information menus 
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This menu is meant for advanced users and application designers. Contact factory for any assistance 

needed. 
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7.3.7 Expander board menu (M7) 

The Expander board menu makes it possible for the user 1) to see what expander boards are connected to 

the control board and 2) to reach and edit the parameters associated with the expander board. 

Enter the following menu level ((G#) with the Menu button right. At this level, you can browse through slots 

(see page 60) A to E with the Browser buttons to see what expander boards are connected. On the 

lowermost line of the display you also see the number of parameters associated with the board. You can 

view and edit the parameter values in the same way as described in chapter 7.3.2. See Table 7-12 and 

Figure 7-27. 

 
Expander board parameters 

Code Parameter Min Max Default Cust Selections 

P7.1.1.1 AI1 mode 1 5 3  

1=0…20 mA 

2=4…20 mA 

3=0…10 V 

4=2…10 V 

5=–10…+10 V 

P7.1.1.2 AI2 mode 1 5 1  See P7.1.1.1 

P7.1.1.3 AO1 mode 1 4 1  

1=0…20 mA 

2=4…20 mA 

3=0…10 V 

4=2…10 V 

Table 7-12. Expander board parameters (board OPT-A1) 

Figure 7-27. Expander board information menu 

 

7.4 Further keypad functions 

The Vacon NX control keypad embodies additional application-related functions. See Vacon NX Application 

Package for more information. 
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8. COMMISSIONING 

8.1 Safety 

Before commissioning, note the following directions and warnings: 
 

1 Internal components and circuit boards of the frequency converter (ex-

cept for the galvanically isolated I/O terminals) are llive when Vacon NX is 

connected to mains potential. CComing into contact with this voltage is 

extremely dangerous and may cause death or severe injury. 

2 The motor terminals U, V, W and the DC-link/brake resistor terminals –/+ 

are llive when Vacon NX is connected to mains, eeven if the motor is not 

running. 

3 The control I/O-terminals are isolated from the mains potential. How-

ever, the relay outputs and other I/O-terminals may have a dangerous 

control voltage present even when Vacon NX is disconnected from mains.

4 Do not make any connections with the frequency converter connected to 

the mains. 

5 After having disconnected the frequency converter from the mains, wait 

until the fan stops and the indicators on the keypad go out (if no keypad is 

attached see the indicator through the keypad base). Wait 5 more min-

utes before doing any work on Vacon NX connections. Do not even open 

the cover before this time has expired. 

6 Before connecting the frequency converter to mains make sure that the 

Vacon NX front cover is closed. 

7 When running, the side of converter FR8 is burning hot. Do not touch with 

hands! 

 

8 When running, the back of frequency converter FR6 is burning hot. 

Therefore it MUST NOT be mounted onto a surface which is not fireproof.

 

 

8.2 Commissioning of the frequency converter 

1 Read carefully the safety instructions in Chapter 1 and above and follow them. 

2 After the installation, pay attention to: 

- that both the frequency converter and the motor are grounded. 

- that the mains and motor cables comply with the requirements given in Chapter 6.1.1. 

- that the control cables are located as far as possible from the power cables (see Chapter 

6.1.5, step 3) , the shields of the shielded cables are connected to protective earth . The 

wires may not touch the electrical components of the frequency converter. 

- that the common inputs of digital input groups are connected to +24V or ground of the I/O 

terminal or the external supply. 

3 Check the quality and quantity of cooling air (chapter 5.2 and Table 5-11). 

4 Check the inside of the frequency converter for condensation. 

5 Check that all Start/Stop switches connected to the I/O terminals are in SStop-position. 

6 Connect the frequency converter to mains. 

WARNING

HOT SURFACE
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7 Set the parameters of group 1 (See Vacon All in One Application Manual) according to the 

requirements of your application. At least the following parameters should be set: 

- motor nominal voltage 

- motor nominal frequency 

- motor nominal speed 

- motor nominal current 

You will find the values needed for the parameters on the motor rating plate. 

8 Perform run test wwithout motor 

Perform either Test A or Test B: 

A Controls from the I/O terminals: 

a) Turn the Start/Stop switch to ON position. 

b) Change the frequency reference (potentiometer) 

c) Check in the Monitoring menu MM1 that the value of Output frequency changes according to 
the change of frequency reference. 

d) Turn the Start/Stop switch to OFF position. 

B Control from the control keypad: 

a) Change the control from the I/O terminals to the keypad as advised in Chapter 7.3.3.1. 

b) Push the Start button on the keypad 
start

. 

c) Move over to the Keypad control menu ((M3) and Keypad Reference submenu (Chapter 
7.3.3.2) and change the frequency reference using the Browser buttons 

+
-

. 

d) Check in the Monitoring menu MM1 that the value of Output frequency changes according to 
the change of frequency reference. 

e) Push the Stop button on the keypad 
stop

. 

9 Run the start-up tests without the motor being connected to the process, if possible. If this is not 

possible, secure the safety of each test prior to running it. Inform your co-workers of the tests. 

a) Switch off the supply voltage and wait up until the drive has stopped as advised at Chapter 8.1, 
step 5. 

b) Connect the motor cable to the motor and to the motor cable terminals of the frequency 
converter. 

c) See to that all Start/Stop switches are in Stop positions. 

d) Switch the mains ON 

e) Repeat test 88A or 88B. 

10 Connect the motor to the process (if the startup test was run without the motor being connected) 

a) Before running the tests, make sure that this can be done safely. 

b) Inform your co-workers of the tests. 

c) Repeat test 88A or 88B. 
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9. FAULT TRACING 

When a fault is detected by the frequency converter control electronics, the drive is stopped and the 

symbol FF together with the ordinal number of the fault, the fault code and a short fault description appear 

on the display. The fault can be reset with the Reset button on the control keypad or via the I/O terminal. 

The faults are stored in the Fault history menu (M5) which can be browsed. The different fault codes you 

will find in the table below. 

The fault codes, their causes and correcting actions are presented in the table below. The shadowed faults 

are A faults only. The items written in white on black background present faults for which you can program 

different responses in the application. See parameter group Protections. 

Note: When contacting distributor or factory because of a fault condition, always write down all texts and 

codes on the keypad display. 

Fault 

code 

Fault Possible cause Correcting measures 

1 Overcurrent Frequency converter has detected too 

high a current (>4*IH) in the motor cable: 

sudden heavy load increase 

short circuit in motor cables 

unsuitable motor 

Check loading. 

Check motor. 

Check cables. 

2 Overvoltage The DC-link voltage has exceeded the 

limits defined in Table 4-7. 

too short a deceleration time 

high overvoltage spikes in supply 

Make the deceleration time longer. Use 

brake chopper or brake resistor (avail-

able as options) 

3 Earth fault Current measurement has detected that 

the sum of motor phase current is not 

zero. 

insulation failure in cables or motor 

Check motor cables and motor. 

5 Charging 

switch 

The charging switch is open, when the 

START command has been given. 

faulty operation 

component failure 

Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

6 Emergency 

stop 

Stop signal has been given from the 

option board. 

 

7 Saturation trip Various causes: 

defective component 

brake resistor short-circuit or 

overload 

Cannot be reset from the keypad.  

Switch off power. 

DO NOT RE-CONNECT POWER! 

Contact factory. 

If this fault appears simultaneously with 

Fault 1, check motor cables and motor 

8 System fault - component failure 

- faulty operation 

Note exceptional fault data record, see 

7.3.4.3. 

S1 = Feedback of motor voltage 

S2 = Reserved 

S3 = Reserved 

S4 = ASIC trip 

S5 = Disturbance in VaconBus 

S6 = Feedback of charging switch 

S7 = Charging switch 

S8 = No power to driver card 

S9 = Power unit communication (TX) 

S10 = Power unit communication (Trip) 

S11 = Power unit comm. (Measurement) 

Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html
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Fault 

code 

Fault Possible cause Correcting measures 

9 Undervoltage DC-link voltage is under the voltage limits 

defined in Table 4-7. 

most probable cause: too low a supply 

voltage 

frequency converter internal fault 

In case of temporary supply voltage 

break reset the fault and restart 

the frequency converter. Check the 

supply voltage. If it is adequate, an 

internal failure has occurred. 

Contact the distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

10 Input line 

supervision 

Input line phase is missing. Check supply voltage and cable. 

11 Output phase 

supervision 

Current measurement has detected that 

there is no current in one motor phase. 

Check motor cable and motor. 

12 Brake chopper 

supervision 
no brake resistor  installed 

brake resistor is broken 

brake chopper failure 

Check brake resistor. 

If the resistor is ok, the chopper is 

faulty. Contact the distributor near to 

you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

13 Frequency con-

verter under-

temperature 

Heatsink temperature is under –10 C  

14 Frequency con-

verter over-

temperature 

Heatsink temperature is over 90 C (or 

77ºC, NX_6, FR6). 

 

Overtemperature warning is issued when 

the heatsink temperature exceeds 85 C 

(72ºC). 

Check the correct amount and flow of 

cooling air. 

Check the heatsink for dust. 

Check the ambient temperature. 

Make sure that the switching frequency 

is not too high in relation to ambient 

temperature and motor load. 

15 Motor stalled Motor stall protection has tripped. Check motor. 

16 Motor over-

temperature 

Motor overheating has been detected by 

frequency converter motor temperature 

model. Motor is overloaded. 

Decrease the motor load. 

If no motor overload exists, check the 

temperature model parameters. 

17 Motor 

underload 

Motor underload protection has tripped.  

22 EEPROM 

checksum fault 

Parameter save fault 

faulty operation 

component failure 

 

24 Counter fault Values displayed on counters are 

incorrect 

 

25 Microprocessor 

watchdog fault 
faulty operation 

component failure 
Reset the fault and restart. 

Should the fault re-occur, contact the 

distributor near to you.  

Please visit: 

http://www.vacon.com/wwcontacts.html

26 Start-up 

prevented 

Start-up of the drive has been prevented. Cancel prevention of start-up. 

29 Thermistor 

fault 

The thermistor input of option board has 

detected increase of the motor 

temperature 

Check motor cooling and loading 

Check thermistor connection 

(If thermistor input of the option board is 

not in use it has to be short circuited) 

31 IGBT temperature 

(hardware) 

IGBT Inverter Bridge overtemperature 

protection has detected too high a short 

term overload current 

Check loading. 

Check motor size. 
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Fault 

code 

Fault Possible cause Correcting measures 

32 Fan cooling Cooling fan of the frequency converter 

does not start, when ON command is 

given 

Contact the distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

34 CAN bus 

communication 

Sent message not acknowledged. Ensure that there is another device on 

the bus with the same configuration. 

35 Application Problem in application software Contact your distributor. If you are 

application programmer check the 

application program. 

36 Control unit NXS Control Unit can not control NXP 

Power Unit and vice versa 

Change control unit 

37 Device changed 

(same type) 

Option board or control unit changed. 

Same type of board or same power rating 

of drive. 

Reset 

Note: No fault time data record! 

38 Device added 

(same type) 

Option board or drive added. 

Drive of same power rating or same type 

of board added. 

Reset 

Note: No fault time data record! 

39 Device removed Option board removed. 

Drive removed. 

Reset 

Note: No fault time data record! 

40 Device 

unknown 

Unknown option board or drive. Contact the distributor near to you. 

Please visit: 

http://www.vacon.com/wwcontacts.html

41 IGBT temperature IGBT Inverter Bridge overtemperature 

protection has detected too high a short 

term overload current 

Check loading. 

Check motor size. 

42 Brake resistor 

overtemperature 

Brake resistor overtemperature 

protection has detected too heavy braking 

Set the deceleration time longer. 

Use external brake resistor. 

43 Encoder fault Note the exceptional Fault data record. 

See 7.3.4.3. Additional codes: 

1 = Encoder 1 channel A is missing 

2 = Encoder 1 channel B is missing 

3 = Both encoder 1 channels are missing 

4 = Encoder reversed 

Check encoder channel connections. 

Check the encoder board. 

44 Device changed 

(different type) 

Option board or control unit changed. 

Option board of different type or different 

power rating of drive. 

Reset 

Note: No fault time data record! 

Note: Application parameter values 

restored to default. 

45 Device added 

(different type) 

Option board or drive added. 

Option board of different type or drive of 

different power rating added. 

Reset 

Note: No fault time data record! 

Note: Application parameter values 

restored to default. 

50 Analogue input 

Iin < 4mA (sel. 

signal range 4 

to 20 mA) 

Current at the analogue input is < 4mA. 

control cable is broken or loose 

signal source has failed 

Check the current loop circuitry. 

51 External fault Digital input fault.  

52 Keypad 

communication 

fault 

The connection between the control 

keypad and the frequency converter is 

broken. 

Check keypad connection and possible 

keypad cable. 

53 Fieldbus fault The data connection between the fieldbus 

Master and the fieldbus board is broken 

Check installation. 

If installation is correct contact the 

nearest Vacon distributor. 

Please visit: 

http://www.vacon.com/wwcontacts.html
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Fault 

code 

Fault Possible cause Correcting measures 

54 Slot fault Defective option board or slot Check board and slot. 

Contact the nearest Vacon distributor. 

Please visit: 

http://www.vacon.com/wwcontacts.html

56 PT100 board 

temp. fault 

Temperature limit values set for the 

PT100 board parameters have been 

exceeded 

Find the cause of temperature rise 

Table 9-1. Fault codes 
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Vaasa 
Vacon Plc (Head office and production) 

Runsorintie 7 

65380 Vaasa 

firstname.lastname@vacon.com 

telephone: +358 (0)201 2121 

fax: +358 (0)201 212 205 

Helsinki 
Vacon Plc 

Äyritie 12 

01510 Vantaa 

telephone: +358 (0)201 212 600 

fax: +358 (0)201 212 699 

 

Tampere 
Vacon Plc 

Vehnämyllynkatu 18 

33700 Tampere 

telephone: +358 (0)201 2121 

fax: +358 (0)201 212 750 

Vacon Traction Oy 
Vehnämyllynkatu 18 

33700 Tampere 

telephone: +358 (0)201 2121 

fax: +358 (0)201 212 710 

   

   

sales companies and representative offices: 
 
Austria 
Vacon AT Antriebssysteme GmbH 

Aumühlweg 21 

2544 Leobersdorf 

telephone: +43 2256 651 66 

fax: +43 2256 651 66 66 

 

Belgium 
Vacon Benelux NV/SA 

Interleuvenlaan 62 

3001 Heverlee (Leuven) 

telephone: +32 (0)16 394 825 

fax: +32 (0)16 394 827 

 

France 
Vacon France s.a.s. 

1 Rue Jacquard – BP72 

91280 Saint Pierre du Perray CDIS 

telephone: +33 (0)1 69 89 60 30 

fax: +33 (0)1 69 89 60 40 

 

Germany 
Vacon GmbH 

Gladbecker Strasse 425 

45329 Essen 

telephone: +49 (0)201 806 700 

fax: +49 (0)201 806 7099 

 

Great Britain 
Vacon Drives (UK) Ltd. 

18, Maizefield 

Hinckley Fields Industrial Estate 

Hinckley 

LE10 1YF Leicestershire 

telephone: +44 (0)1455 611 515 

fax: +44 (0)1455 611 517 

 

Italy 
Vacon S.p.A. 

Via F.lli Guerra, 35 

42100 Reggio Emilia 

telephone: +39 0522 276811 

fax: +39 0522 276890 

 

The Netherlands 
Vacon Benelux BV 

Weide 40 

4206 CJ Gorinchem 

telephone: +31 (0)183 642 970 

fax: +31 (0)183 642 971 

 

Norway 
Vacon AS 

Langgata 2 

3080 Holmestrand 

telephone: +47 330 96120 

fax: +47 330 96130 

 

PR China 
Vacon Suzhou Drives Co. Ltd. 

Blk 11A 

428 Xinglong Street 

Suchun Industrial Square 

Suzhou 215126 

telephone: +86 512 6283 6630 

fax: +86 512 6283 6618 

Vacon Suzhou Drives Co. Ltd. 

Beijing Office 

A205, Grand Pacific Garden Mansion 

8A Guanhua Road 

Beijing 100026 

telephone: +86 10 6581 3734 

fax: +86 10 6581 3754 

 

Russia 
ZAO Vacon Drives 

Bolshaja Jakimanka 31, 

stroenie 18 

109180 Moscow 

telephone: +7 (095) 974 14 47 

fax: +7 (095) 974 15 54 

ZAO Vacon Drives 

2ya Sovetskaya 7, office 210A 

191036 St. Petersburg 

telephone: +7 (812) 332 1114 

fax: +7 (812) 279 9053 

 

Singapore 
Vacon Plc 

Singapore Representative Office 

102F Pasir Panjang Road 

#02-06 Citilink Warehouse Complex 

Singapore 118530 

telephone: +65 6278 8533 

fax: +65 6278 1066 

 

Spain 
Vacon Drives Ibérica S.A. 

Miquel Servet, 2. P.I. Bufalvent 

08243 Manresa 

telephone: +34 93 877 45 06 

fax: +34 93 877 00 09 

 

Sweden 
Vacon AB 

Torget 1 

172 67 Sundbyberg 

telephone: +46 (0)8 293 055 

fax: +46 (0)8 290 755 

 

 

 

 

Vacon distributor: 
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Contents subject to changes!

The authors will always welcome comments and suggestions for improving this
documentation. Such comments and suggestions can be addressed to

GEA Westfalia Separator Engineering GmbH
Werner-Habig-Str. 1
D-59302 Oelde

© GEA Westfalia Separator
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Westfalia Separator
Engineering GmbH

DMU 3000
Part number 8185-0101-075
Software: OCB647
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For Your Safety

• Warning indicating a danger to parts of the unit. Strictly adhere to
instructions marked with this symbol.

This avoids damage to or destruction of the decanter or other units.

• Take special care when carrying out operations marked with this
symbol -

otherwise there is danger to life and limb.

• Observe accident prevention regulations.

The local safety and accident prevention regulations apply
unconditionally to the operation of the decanter.

• When operating electrical equipment,
certain parts carry dangerously high voltage. Protective measures
must be taken in line with national and local regulations when working
on electrical parts.

Non-compliance with the protective measures can result in serious
injury or damage.

Only suitably qualified specialists are allowed to work on electrical
equipment.

• Comply with the instruction manual.

Follow the instructions given in this manual and the decanter manual.

• Operate the decanter only in accordance with agreed process and
operating parameters.

• Maintain the decanter as specified in the decanter instruction
manual.

• Carry out safety checks on the decanter

as described in chapter “Safety” in the decanter instruction manual.
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• Liability for the function of the unit passes to the owner.

Liability for the function of the unit unconditionally passes to the owner
or operator, irrespective of existing warranty or guarantee periods in so
far as the unit is improperly maintained or serviced by persons other
than Westfalia Separator service personnel or if the machine is not
used in accordance with the intended use.

Westfalia Separator shall not be liable for damage which occurs as a
result of non-compliance with the above. Warranty and liability
conditions in the Conditions of Sale and Delivery of Westfalia
Separator are not extended by the above.
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Note
Notes

Notizen
Anotaciones

Notizen
Notes
Note
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1.1 Foreword
The instruction manual is primarily intended for persons entrusted with the task
of operating and maintaining the decanter monitoring unit DMU 3000. To assure
safe operation it is therefore imperative that the manual is handed over to these
persons. If you have any questions, please specify the model designation and
the software version (see nameplate on the rear of decanter monitoring unit
DMU 3000).

1.2 Intended use
The decanter monitoring unit DMU 3000 serves for:

• measuring the bowl and the gear speed,

• calculating the differential speed between bowl and worm speed,

• regulating the differential speed (only with 2-gear drive or differential drive)
and

• displaying the bowl speed, the differential speed and the secondary drive
torque (only with 2-gear drive or differential drive) of the connected decanter.

1.3 Unallowed use
Any operation deviating from the intended use shall be considered as unallowed
use.

Unallowed use can not only endanger efficient operation of the decanter
monitoring unit DMU 3000, but may also cause damage to the decanter
monitoring unit DMU 3000, the centrifuge and other components. Even danger
to life and limb of the user or of other persons cannot be excluded.

If you wish to deviate from the agreed operation, such other operation has to be
authorised by Westfalia Separator.
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1.4 Installation

Fig. 1

• Adhere to local regulations for all
matters concerning electrical
systems and equipment.

• Installation work may only be carried
out by authorised and qualified
personnel (see chapter 1.6.2
"Requirements concerning the
service personnel and spare parts")

• The frequency and voltage of the
power supply have to match the unit
specification.

• Set up equipotential bonding.
• Adhere to statutory regulations.

Within the EU e.g.:
– Low-voltage regulation 73/23/EEC
– Electromagnetic compatibility

89/336/EEC

Fig. 2

When using a frequency converter:
• If a frequency converter is used for

the decanter bowl, simple speed
monitoring (SAH) with the decanter
monitoring unit DMU 3000 is not
sufficient. Please contact the motor
control unit manufacturer.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2687 of 3168



12 Westfalia Separator Engineering GmbH

8185-9001-015 / 0105

1.5 Operation

Fig. 3

• Adhere to the instructions stated in
chapter “Operation”.

• Comply with the information stated
on the nameplate. The values stated
for
– Bowl speed
– density of the heavy liquid
– density of the solid matter (dried

by centrifugal hydroextractor)
are maximum values and must not
be exceeded.

Fig. 4

• Deactivate the decanter immediately
if you notice abnormal sounds,
vibrations or heat.

Fig. 5

• The bowl must not be used without
liquid as this may result in an
inadmissible heating of the bowl
material.
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1.6 Maintenance and repair
Maintenance of the control system in good time and replacement of worn or
damages system components is a must for reliable operation of the decanter
monitoring unit DMU 3000.

Maintenance and repair work may only be carried out by the operator to the
extent described in the present manual.

Maintenance and repair work not described in the present manual may
only be carried out by the manufacturer or by the "Central repair
workshops" authorised by him.

We recommend having the control system checked regularly by our specialists.
These checks help maintain the operational reliability and avoid unexpected
operational standstills.

Start maintenance and repair work only after the centrifuge has come to a
complete standstill!
Please refer to the separator instruction manual for how to check if the
separator has come to a standstill.

Fig. 6

Prior to performing any maintenance
and care operations:
• Disconnect all electrical systems

and equipment parts from the power
supply by actuating the main switch.

• Secure the unit against accidental
reconnection to power using locking
devices.

1.6.1 Shutting down and "Emergency Off"

Fig. 7

• When shutting down the unit,
observe the chapter "Operation".
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1.6.2 Requirements concerning the service personnel and spare parts

Fig. 8

• Use genuine spare parts by Westfalia
Separator only.
The use non-original parts results in:
– safety risks,
– reduced service life and availability,
– increased service needs.
If a safety risk results, the persons not
complying with this information might be subject
to prosecution under criminal law. Westfalia
Separator shall not assume any liability or give
any warranty in such cases.

• Make sure that only properly qualified personnel is entrusted with maintaining
the unit. This is the case with the service personnel of Westfalia Separator or
personnel trained by Westfalia Separator.
An inadequately maintained/installed machine holds a high safety risk for the
operating personnel.

1.6.3 Storage
• The control system and the accessories (e.g. spare parts, tools)

must be stored in a dry place free from dust, vibrations and frost.

• Protect against excessive heat!
Recommended storage temperature: + 2 to + 45 °C (35.6 – 113 °F)

• Outdoor storage is not allowed (see also ambient conditions in chapter
"Technical data")!

1.6.4 Care instructions

Do not clean the decanter monitoring unit DMU 3000 surface (display,
keyboard) using aggressive or acid-containing substances (pH-value 6-8,
surfactant content < 5 %, free from aromatic substances and ethanol).
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2.1 Function
Measuring:

The bowl and gear speeds of the connected decanter are measured. This is
realized using speed sensors installed on the decanter (see chapter 2.3 "Areas
of application").

The following speeds are measured:

• Bowl speed

• Gear input speed

• Gear housing speed (only with 2-gear decanters)

Calculating:

The differential speed between bowl and worm speed is calculated. The
calculation is based on the measured speeds and the entered decanter
parameters.

Display:

The following measured and/or calculated values are displayed:

• Bowl speed

• Differential speed

• Torque of secondary drive (only with 2-gear drive or differential drive, this
value is measured in the frequency converter)

Control:

The differential speed of the connected decanter is controlled. This is done as a
function of the torque occurring during solids conveyance.

Automatic differential speed control requires that two pre-conditions are met:

• the decanter has a 2-gear drive or a differential drive

• the decanter monitoring unit DMU 3000 is connected to a frequency converter

The decanter monitoring unit DMU 3000 is programmed in the factory for the
required control function.

Modifications to the program by the operator are not allowed.

The operator can use the keyboard to make the following settings:

• Machine- and product-specific presets

• Limit values

• System-specific settings
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2.2 Features
The decanter monitoring unit DMU 3000 has the following features:

• Display for machine observation and operation

• Multi-language text display

• Function keys with LED status indication

• 24V control voltage

• High functional reliability

• Long service life
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2.3 Areas of application
The arrangement of the individual speed sensors is shown in the following
function diagrams. The function diagrams explain the different applications, i.e.
standard drive, differential drive and 2-gear drive.

2.3.1 Standard drive

Fig. 9

1 Decanter monitoring unit DMU 3000

2 Decanter

X7 Terminal box on the decanter

A Gear input speed sensor

C Bowl speed sensor

1

2
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2.3.2 Differential drive

Fig. 10

1 Decanter monitoring unit DMU 3000

2 Frequency converter

3 Decanter

X7 Terminal box on the decanter

A Gear input speed sensor

C Bowl speed sensor

1

2

3
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2.3.3 2-gear drive

Fig. 11

1 Decanter monitoring unit DMU 3000

2 Frequency converter

3 Decanter

X7 Terminal box on the decanter

A Gear input speed sensor

B Gear housing speed sensor

C Bowl speed sensor

1

2

3
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2.4 Technical data
2.4.1 Decanter monitoring unit DMU 3000

Technical data

Connecting voltage and
control voltage

DC 24 V (DC 20,4…DC 28,8 V, safety extra-low
voltage, SELV)
The decanter monitoring unit DMU 3000 has no
integrated protection against high-energy
disturbing pulses in the μs range (surge pulse)
Please refer to the manual "Automation system
S7-300, Set-up" by Siemens for information on
required protective regulations.

Dimensions H x W x D 215 x 165 x 79.5 mm

Cut-out dimension H x W 198 x 148 mm (tolerance:+1/-0.5)

Installation depth without
analogue output board

155 mm (as measured from the outside sheet
metal edge of the cut-out)

Installation depth with
analogue output board

215 mm (as measured from the outside sheet
metal edge of the cut-out)

Weight with (without) ana-
logue output board,
approx.

1.6 (1.4) kg

Ambient temperature
during operation

0 °C to 40 °C with vertical installation

Ambient temperature
storage/transport:

-20 °C to +70 °C

Degree of protection of
unit front
Degree of protection of
unit housing

IP 65 (when mounted properly)

IP 20

Digital inputs • Nominal value DC 24 V
• For signal "1" 15 V to 30 V
• For signal "0" -3 V to 5 V
• Input current for signal "1" typ. 7 mA

Digital outputs • Output current up to 0.5 A, total current up to
2 A

• Load impedance range 48 Ohm to 4 kOhm
• Lamp load 5 W max.

Analogue input 4 mA to 20 mA / 50 Ohm, permanently 2.5 V
max.

Analogue output 4 mA to 20 mA load impedance (in nominal range
of output) 300 Ohm max.

Display STN-LC-Display
4 lines of 20 characters each
Character height 5 mm
LED background lighting

Electrical execution according to EN 60204-1

Ambient conditions 3C2 in accordance with EN 60721-3-3
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2.4.2 Part numbers
Name Number

Decanter monitoring unit DMU 3000
without analogue output module

8185-0101-075

Decanter monitoring unit DMU 3000
with analogue output module, cable and
holder

8185-0101-085

Control unit C7-613 0005-4050-418

Micro Memory Card (MMC) 0005-3668-010

Connector set 0005-4050-420

Standard cable 25m 0005-4146-010

Extension cable 0005-4145-000

Sensor output stage terminals for
connection to the speed sensors

0005-4509-010

Instruction manual See chapter "3.9.3 Language
selection"
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2.4.3 Inputs/outputs
Die digital outputs, digital inputs, analogue outputs and analogue inputs are not
floating. Please observe the schematic diagram.

Inputs

• Digital input terminal strip X10

Terminal Assignment Function

E2.0 1 = Main motor switched on

E2.1 1 = Secondary motor switched on

E2.2-
E2.5

Not used

E2.6 External parameter set bit 2 0 0 1 1

E2.7 External parameter set bit 1 0 1 0 1

Parameter set 1 2 3 4

• Inputs for the speed sensors (on the sensor output stage terminals)

Terminal Assignment Function

A1-1

A1-2

+

-

Bowl speed sensor

A1-3

A1-4

+

-

Gear housing speed sensor (only with 2-gear
drive)

A2-1

A2-2

+

-

Gear input speed sensor

• Analogue input terminal strip X13

Terminal Assignment Function

AI0-I

AI0-C

+

-

Analogue input 0: 4 -20 mA

"Secondary motor torque"
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Outputs:

• Digital output terminal strip X12

Terminal Assignment Function

A0.0 "Bowl speed reached" limit value

0 = Bowl speed below limit value

1 = Bowl speed above limit value

A0.1 "Bowl overspeed" limit value

1 = Bowl speed below limit value

0 = Bowl speed above limit value

A0.2 "Restart interlock" limit value

0 = Bowl speed below limit value

1 = Bowl speed above limit value

A0.3 "Bowl speed low" limit value

0 = Bowl speed below limit value

1 = Bowl speed above limit value

A0.4 "Solids flap open" limit value

0 = Bowl torque below limit value

1 = Bowl torque above limit value

A0.5 "Solids flap close" limit value

0 = Bowl speed below limit value

1 = Bowl speed above limit value

A0.6 "Differential speed low" limit value

0 = Differential speed below limit value

1 = Differential speed above limit value

A0.7 "Differential speed high" limit value

1 = Differential speed below limit value

0 = Differential speed above limit value

A1.0 "Torque high" limit value

1 = Torque below limit value

0 = Torque above limit value

A1.1 "Torque high/high" limit value

1 = Torque below limit value

0 = Torque above limit value

A1.2 "Torque low" limit value

0 = Torque below limit value

1 = Torque above limit value

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2700 of 3168



Westfalia Separator Engineering GmbH 25

8185-9001-015 / 0105

• Analogue output terminal strip X14

Terminal Assignment Function

AO0-I

AO0-Mana

+

-

Analogue output 0: 4 -20 mA

"Secondary motor target frequency"

AO1-I

AO1-Mana

+

-

Analogue output 1: 4 -20 mA

"Torque"

• Analogue output (option)

Terminal Assignment Function

3

6

+

-

Analogue output 0: 4 -20 mA

"Bowl speed"

7

10

+

-

Analogue output 1: 4 -20 mA

"Differential speed"
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2.5 Design
2.5.1 Front view

Fig. 12

1 Decanter monitoring unit DMU 3000

1
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2.5.2 Rear view

Fig. 13

1 Analogue output terminal strip (option)

2 Sensor output stage terminals for connection to the speed sensors

3 Analogue output terminal strip X14

4 Top-hat rail

5 Analogue input terminal strip X13

6 Digital output terminal strip X12

7 Terminal strip X10 digital input and DO/DI - 24 V DC, power supply

8 Power supply connection 24 V DC, 4 A

9 Digital input terminal strip X11

1 2 3 4 5 6 7 8 9
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Note
Notes

Notizen
Anotaciones

Notizen
Notes
Note
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3.1 Getting to know the controls

Fig. 14

The operating surface of the decanter monitoring unit DMU 3000 comprises the
following elements:

1 Soft keys F1-F4

2 Display (text display)

3 System keys

4 Function keys

5 Status and fault indicator

6 Operating mode selector

6 1 2

5 4 3
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3.1.1 Function keys
The function keys have a global function: The actions which can be triggered
are independent of the text on the display. They each incorporate an LED which
provides information on the state of the respective function.

Key Key designation Description

DIR Directory 1 and directory 2:

This key calls up the overview screen allowing selection of all
settings on the decanter monitoring unit DMU 3000.

ERROR Call-up of fault message screen:

This key calls up the screen displaying an overview of the
current fault messages or the fault message buffer.
The LED flashes as long as an unacknowledged fault message
is queued.

3.1.2 System keys

Key Key designation Description

Cursor up/down/right/left These keys are used to select the menus.
If there are input fields in a menu, these keys are used to move
the cursor from one field to the other. The next menu is selected
after the last input field.
These keys are also used to navigate through the fault
messages in the message buffer or on the message level.
In the editing mode the cursor keys are used to enter values.

Esc (cancel) This key is used to cancel field inputs provided that they have
not been confirmed using the Enter key.
If the ESC key is pressed in a menu, the program returns to the
preceding menu or to the message level.
No further return is possible on the message level.

Enter This key
• confirms and completes an entry;

• acknowledges an active fault message;
provides the transition from the message to the image level.

Edit This key is used to edit parameters or settings.
The LED goes on when the editing mode is activated.
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3.1.3 Soft keys F1-F4

Key Key designation Description

Soft keys The soft keys have a local function. The actions which can be
triggered depend on the pictures currently displayed and are
assigned to the pictures.
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3.2 Switching on the decanter monitoring unit DMU 3000

C7-613 Firmw.:V01.01
Bootl:V01.01

> Startup <

Fig. 15

When you switch on the decanter
monitoring unit DMU 3000, the
following screen content is displayed.

$ 002 transfer

> Downloading User-<
> Data <

Fig. 16

Then the unit starts up with the
following display.
• Start-up takes about 1 minute.

Westfalia Separator
Engineering GmbH

please press
>> ENTER <<

Fig. 17

• Enter key: press.

Bowl 3050 rpm
Dif. 6.3 rpm
Torque 65.0 %

Fig. 18

The main menu is displayed.
• The main menu can be called up

from the directory overview using
the F1 key.
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3.3 Menu overview

Selection and display of
basic decanter data

*2

Entry and selection of limit values
for the digital outputs

*2

Entry and selection of
configuration data

F1: Decanter
F2: Limit values
F3: Configuration
F4: Service

Selection and display of basic
service settings, e.g.

operating hours, preselection: service for
motor lubrication

*1

F1: System
Entry and selection of system data, e.g.

password, date, time

*1 Password partly required

*2 Password required

Fig. 19
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3.4 Password protection
3.4.1 Login

Password login:
Level : 1
Password:.......

Fig. 20

Access to the following menus is
password-protected:
• Some system data
• Limit values of digital outputs
• Configuration data
When one of these menus is selected,
the operator is automatically prompted
to enter his password.
When entry is complete, the password
can be reactivated by a manual logout.

Password login:
Level : 0
Password: ......

Fig. 21

Proceed as follows when being
prompted to enter the password:
• Press the Edit key.

– The LED in the Edit key goes on.
• Press arrow keys. Enter the

password.

The password is fixed and cannot be changed.

• Password: 4740

Password login:
Level : 1
Password:.......

Fig. 22

• Press the Enter key. The password
is accepted.
– The program jumps to input level

1.
• Press the Enter key one more time.

The program returns to the
preceding menu.

• The desired menu can now be
called up.

However, the menu which is called up at that time is not protected. This means
that unauthorised persons may carry out changes in this menu.

When there has been no manipulation for two minutes or the password has
been reset manually (see following chapter), the program jumps back to entry
level 0. The password has to be re-entered in order to use the program again.
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3.4.2 Logout

F1: System

Fig. 23

To protect the decanter monitoring unit
DMU 3000 against unauthorized
access, the password-protected
entries may be safeguarded by a
manual logout.
From the main overview (directory):
• Press key F1. The system data are

called up.

Decanter controlling
F2: Password
F3: Date/time

Fig. 24

• Scroll up to the password menu
using the arrow keys.

• Press key F2. The password menu
is called up.

Password
F2: Login
F3: Logout

Fig. 25

• Press key F3. The logout menu is
called up.

Password logout:

acknowledge
|

Fig. 26

• Press key F3. The password is
reactivated.
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3.5 Basic decanter data (main menu)
The basic decanter data appear after the start-up process of the decanter
monitoring unit DMU 3000 or are called up from the directory overview, using
the F1 key.

Depending on the control mode selected (see chapter 3.7 "Configuration"), the
basic decanter data are shown with different contents. The following control
modes can be selected:

• Differential speed

• Torque control

The chapters 3.10 "Adjusting instructions for differential speed" and 0 "Adjusting
instructions for torque control" provide detailed explanations on how to set the
basic decanter data.

3.5.1 Setting for "Differential speed" control mode
Menu 1

Bowl 3050 rpm
Dif. 6.3 rpm
Torque 65.0 %

Fig. 27

• After calling up the menu, you can
scroll the individual basic decanter
data, using the arrow keys.

To change the settings:
• Press the EDIT key.
• Make the setting using the arrow

keys.
• Acknowledge with the ENTER key.

• When all settings are complete,
press the DIR key.
– The program returns to the

directory overview.

Display Meaning

Bowl Display of current bowl speed

Dif. Display of current differential speed

Torque Display of current torque. The torque serves for
automatic control of the differential speed.
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Menu 2

1 Basic dif 4.0 rpm
Contr.begin 40.0 %
Contr.grad. 10.0 %
Delay 10

Fig. 28

Display Meaning

1, 2, 3, 4 Possibility to select from 4 internal parameter sets
comprising the basic differential speed, the control
beginning and the control gradation.

Basic
difference

Entry of basic differential speed. The characteristic curve is
changed while keeping all other parameters constant.

Contr.begin Entry of control beginning value.

Contr.grad. Entry of control gradation value.

Delay Entry of delay value.

Menu 3

Bowl 3050 rpm
Dif. 6.3 rpm
Gear in 3630 rpm
Gear housi. 2900 rpm

Fig. 29

Display Meaning

Bowl Display of current bowl speed

Dif. Display of current differential speed

Gear in Display of current gear input speed

Gear housing Display of current gear housing speed
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3.5.2 Setting for "Torque control" control mode
Menu 1

Bowl 3050 rpm
Dif. 6.3 rpm
Torque 65.0 %

Fig. 30

• After calling up the menu, you can
scroll the individual basic decanter
data, using the arrow keys.

Display Meaning

Bowl Display of current bowl speed

Dif. Display of current differential speed

Torque Display of current torque. The torque serves for
automatic control of the differential speed.

Menu 2

1 Basic dif 4.0 rpm
Dif. 6.3 rpm
Set. torque 55.0 %
Act. torque 65.0 %

Fig. 31

Display Meaning

1, 2, 3, 4 Possibility to select from 4 internal parameter sets
comprising the basic differential speed and the set
torque.

Basic difference Entry of basic differential speed. The characteristic
curve is changed while keeping all other parameters
constant.

Dif. Display of current differential speed

Set torque Entry of torque the controller is to use.

Actual torque Display of current torque.
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Menu 3

KP 0.500
TI 20 s
Output 80 %
Hand/Auto F4 A

Fig. 32

Display Meaning

KP Entry of KP value for torque control

TI Entry of TI value for torque control

Output Display of analogue output (this value may be set
from 0 to 100 % when switching to manual operation
-H- after this operation)

Hand/Auto F4 The F4 key allows selecting between two operating
modes. The operating mode currently selected is
shown in the line.

• A = Automatic operation

– The torque control is activated. Control is
automatic, using the set control parameters.

• H = Manual operation

– The torque control is deactivated. The analogue
output can be varied.

Menu 4

Bowl 3050 rpm
Dif. 6.3 rpm
Gear in 3630 rpm
Gear housi. 2900 rpm

Fig. 33

Display Meaning

Bowl Display of current bowl speed

Dif. Display of current differential speed

Gear in Display of current gear input speed

Gear housing Display of current gear housing speed
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3.6 Limit values
The limit values for the digital outputs are adjusted here. Upon reaching the
adjusted values, the digital outputs are switched. Please refer to the chapter
3.10 "System settings" for explanations and the switching statuses of the digital
outputs.

Caution: If a frequency converter is used for the decanter, simple speed
monitoring (SAH) with the decanter monitoring unit DMU 3000 is not sufficient.
Please contact the motor control unit manufacturer.

3.6.1 Adjustment
Menu 1

Bowl speed reached
2900 rpm

Bowl overspeed
3100 rpm

Fig. 34

Adjustment of limit values is
password-protected.
• Press the F2 key from the directory

overview.
• The password input screen is called

up.
• Enter the password.
• The first menu is called up.
• After calling up the menu, you can

scroll the individual limit values
using the arrow keys.

• When all settings are complete,
press the DIR key.
– The program returns to the

directory overview.

Display Meaning

Bowl speed reached Entry of value at which the decanter bowl has reached
the speed.

Bowl overspeed Entry of value at which the decanter bowl has reached
overspeed.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2717 of 3168



42 Westfalia Separator Engineering GmbH

8185-9001-015 / 0105

Menu 2

Restart interlock
120 rpm

Bowl speed
Low 60 rpm

Fig. 35

Display Meaning

Restart interlock Entry of bowl speed value at which the restart
interlock becomes active.

Bowl speed low Entry of value at which too-low bowl speed is
signalled.

Menu 3

Solids flap
Open 20.0 %
Solids flap
Close 200 rpm

Fig. 36

Display Meaning

Solids flap open Entry of torque value at which the solids flap is to be
opened.

Solids flap close Entry of bowl speed value at which the solids flap is to
be closed.
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Menu 4

Differential speed
Low 3.5 rpm
Differential speed
High 30.0 rpm

Fig. 37

Display Meaning

Differential speed
low

Entry of differential speed value at which too-low
differential speed is signalled.

Differential speed
high

Entry of differential speed value at which too-high
differential speed is signalled.

Menu 5

Torque high
80.0 %

Torque high/high
90.0 %

Fig. 38

Display Meaning

Torque high Entry of torque value at which there is a signal output.

Torque high/high Entry of torque value at which exceeding of the torque
is signalled.
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Menu 6

Torque low
10.0 %

Fig. 39

Display Meaning

Torque low Entry of torque value at which reaching the lowest
torque is signalled.
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3.7 Configuration
Configuration of the decanter monitoring unit DMU 3000 in connection with the
hardware of the decanter used is performed here.

Caution: To enter the configuration data, the data of the decanter used must be
available. Incorrect entries result in incorrect calculation and/or display. In case
of doubts, be sure to contact Westfalia Separator.

3.7.1 Adjustment
Menu 1

Torque suppression
15.0 %

Controlling 0
Dif = 0; Torque = 1

Fig. 40

Changing and setting the configuration
is password-protected.
• Press the F3 key from the directory

overview.
• The password input screen is called

up.
• Enter the password.
• The first menu is called up.
• After calling up the menu, you can

scroll the individual configuration
data using the arrow keys.

To change the settings:
• Press the EDIT key.
• Make the setting using the arrow

keys.
• Acknowledge with the ENTER key.

• When all settings are complete,
press the DIR key.
– The program returns to the

directory overview.

Display Meaning

Torque suppression Entry of torque suppression value. The entry serves
for torque zero point adjustment.

Controlling Selection of control mode (selection available only
with decanters equipped with 2-gear drive or
differential drive):

• 0 = Differential speed control (see chapter 3.10
"Adjusting instructions for differential speed
control")

• 1 = Torque control (see chapter 0 "Adjusting
instructions for torque control")
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Menu 2

Gear
Main 1: 43
Secondary 1: 6

Fig. 41

Entering the transmission ratios of
main and secondary gear are
essential for calculating the differential
speed.

Display Meaning

Main drive Entry of main gear transmission ratio

Secondary gear Entry of secondary gear transmission ratio

Menu 3

Drive 2
2-gear = 2
Differential = 1
Standard = 0

Fig. 42

Selecting the drive type is essential for
calculating and controlling the
differential speed.

Display Meaning

Drive Selection of drive type:
• 0 = Standard drive
• 1 = Differential drive
• 2 = 2-gear drive
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Menu 4

Factor decanter 1.28
Speed limitation 0
0= min, 1= max,
2= no

Fig. 43

Entering the factor is essential for the
torque.

Display Meaning

Factor decanter Entry of factor for offset between decanter worm and
secondary drive. The torque of the secondary drive is
not equal to that of the decanter worm (display).

Speed limitation Selection of speed limitation:
• 0 = The speed from the gear input is always higher

than the speed from the gear housing, e.g. decanter
C.45 and C.501.

• 1 = The speed from the gear input is always lower
than the speed from the gear housing, e.g. decanter
C.30.

• 2 = There is no speed limitation, e.g. C.505.

Menu 5

Pulses/revolution
Bowl 2
Gear housing 2
Gear input 2

Fig. 44

Entering the pulses is essential for
calculating the speed and the
differential speed.

Display Meaning

Bowl pulse per
revolution

Entry of pulses per bowl revolution.

Gear housing pulse
per revolution

Entry of pulses per gear housing revolution.

Gear input pulse per
revolution

Entry of pulses per gear input revolution.
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Menu 6

External parameter
Set selection 0
1 = On / 0 = Off

Fig. 45

Display Meaning

External parameter
set selection

Selection of external parameter set, the parameter
set currently set is displayed in the 2nd menu of the
basic decanter data (main menu):
• 1 = The parameter set is entered via the digital

inputs E2.6 and E2.7.
• 0 = The parameter set is entered via the decanter

monitoring unit DMU 3000.

Menu 7

Analogue input
Torque

4 - 20 mA
.0 - 150.0 %

Fig. 46

Display Meaning

Analogue input

Torque

Entry of torque in % for analogue input values 4 mA
and 20 mA.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2724 of 3168



Westfalia Separator Engineering GmbH 49

8185-9001-015 / 0105

Menu 8

Option
Analogue output 1
Bowl speed

0 - 4000 rpm

Fig. 47

This option only works when an
additional analogue output board is
fitted.

Display Meaning

Bowl speed Entry of bowl speed in rpm for analogue output
1 / 20 mA.

When entering 0 rpm, analogue output 1 is
deactivated for the bowl speed.

When entering a value unequal to 0 rpm with no
analogue output board fitted, a centralised alarm is
generated and the "SF" LED lights up.

Menu 9

Option
Analogue output 2
Differential speed

0.0 - 15.0 rpm

Fig. 48

This option only works when an
additional analogue output board is
fitted.

Display Meaning

Differential speed Entry of differential speed in rpm for analogue output
2 / 20 mA.

When entering 0 rpm, analogue output 2 is
deactivated for the differential speed.

When entering a value unequal to 0 rpm with no
analogue output board fitted, a centralised alarm is
generated and the "SF" LED lights up.
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Menu 10

Option
Analogue output 3
Torque

0.0 - 100.0 %

Fig. 49

Display Meaning

Torque low Entry of torque in % for the analogue output of
20 mA.

When entering the value 0 %, analogue output 3 is
deactivated for torque.
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3.8 Service
Here the settings for the service menu of the decanter monitoring unit
DMU 3000 are performed.

Menu 1

Maintenance
intervals
Operating hours

7 h

Fig. 50

• Press the F4 key from the directory
overview.

• The first service menu is called up.
• After calling up the menu, you can

scroll the individual data, using the
arrow keys.

To change the settings:
• Press the EDIT key.
• Make the setting using the arrow

keys.
• Acknowledge with the ENTER key.

• When all settings are complete,
press the DIR key.
– The program returns to the

directory overview.

Display Meaning

Operating hours: The operating hours of the decanter are displayed in
the last line. The hours have to be aligned with the
mechanical operating hour counter in the motor
control system. To do so, the value can be corrected.
The operating hour counter counts a maximum of
32767 hours before it restarts at 0.
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Menu 2

Service motor 1
1 = with lubrication
0 = without

1000 h

Fig. 51

Display Meaning

Service motor Entry of selection for "Motor lubrication" service:
• 1 = Service with motor lubrication and signalling.
• 0 = Service without motor lubrication and without

signalling.
1000h Entry of interval for "Motor lubrication" service: The

interval refers to the operating hours of the main
motor.

Menu 3

Service maintenance
Machine

D M Y
19 1 04

Fig. 52

Display Meaning

Service maintenance Entry of date when the next service is to be
performed on the decanter:
• D = Day
• M = Month
• Y = Year
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Menu 4

The "Service password" is different from the normal password. This password is
valid only for the service menu (menus 1 – 4), is fixed and cannot be modified.

• Password: 1221

All settings made should be saved to complete a start-up procedure.

All adjustable parameters are saved on the plug-in memory module (MMC:
Micro Memory Card (MMC). The program is stored on the MMC, too.

The parameters are stored in a sector of the MMC which allows data to be
retrieved also if the card is connected to another device (e.g. to another
decanter monitoring unit DMU 3000). This retrieval function can also be useful if
the saved status has to be restored after several parameter changes.

Password 0
Setting MMC
F2: Save
F3: Load

Fig. 53

Saving/loading a parameter set:
• Press the EDIT key. Enter the

password and confirm with the
ENTER key.

• Key F2: All settings are saved on
the MMC (during the saving process
“W” is displayed in the upper right
corner of the screen).

• Key F3: All settings formerly saved
are restored (during loading “R” is
displayed in the upper right corner
of the screen).
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3.9 System
Here basic settings for the system of the decanter monitoring unit DMU 3000
are performed.

Note:

The sequence of the following chapters is identical with the sequence of the
system menus in the control unit of the decanter monitoring unit DMU 3000.

The first two system menus deal with information regarding the manufacturer,
the current date, the current time and the current software version.

Westfalia Separator
D-59302 Oelde

Decanter
28.11.03 20:46:15

Fig. 54

• Press the F1 key from the directory
overview.

• The first system menu is called up.
• The system menus can now be

scrolled one after the other by
pressing the arrow keys.

• In the individual system menus, the
function keys marked accordingly
allow calling up the setting levels.

Changing the settings:
• Press the EDIT key.
• Make the setting using the arrow

keys.
• Acknowledge with the ENTER key.

• When all settings are complete,
press the DIR key.
– The program returns to the

directory overview.

Software version
DMU 3000
OCB 647

Fig. 55

• Press arrow down key. The version
of the program in the decanter
monitoring unit DMU 3000 is
displayed. This is also stated on the
MMC.
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3.9.1 Password login/logout

Decanter controlling
F2: Password
F3: Date/time

Fig. 56

Entry or logout of password from the
system menu:
• Press key F2. The sub-menu for

password editing appears.

Password
F2: Login
F3: Logout

Fig. 57

• For the further course of action,
please refer to the chapter 3.3
"Password protection".
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3.9.2 Date and time

Decanter controlling
F2: Password
F3: Date/time

Fig. 58

Entry of date and time from the system
menu:
• Press key F3.
• The password input screen is called

up.
• Enter the password.
• The sub-menu for editing date and

time appears.

Date: 26. 4. 3
Time 16:13:19

Fig. 59

Setting the date and time:
• Press arrow keys. Move the cursor

to the desired value.
• Press the Edit key. The LED in the

Edit key goes on.
• Press arrow keys. Adjust the value.
• Press the Enter key. The new

selection is accepted.

Note: The selection can be undone by
pressing the Esc key. The existing
setting remains intact and the program
returns to the preceding menu.

Display Meaning

Date/time: The date and the associated time are necessary to
provide the fault message with the correct time
stamp. The date format is the same for all languages.
A leading “0” is not displayed: In the example above,
the year 03 is displayed as 3.

When the decanter monitoring unit DMU 3000 is
switched off, the date adjusted remains saved for
about 6 weeks.
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3.9.3 Language selection

Decanter controlling
F2: Languages
F3: Force var.

Fig. 60

To select a language from system
menu 1:
• Press key F2.

Language selection:
Current: GER
New: ENG

Fig. 61

• The language currently selected is
displayed.

Depending on the program version, 5 languages are available for language
selection.

Program version Languages Abbreviation
Instruction
manual reference
number

DMU 3000 German GER 8185-9000-015

English ENG 8185-9001-015

French FRA 8185-9002-015

Italian ITA 8185-9003-015

Spanish ESP 8185-9005-015

$ 002 transfer

> Parameterization <
> running <

Fig. 62

To select a new language:
• Press arrow up/down key. The

languages can be selected one after
the other.

• Press the Enter key. The new
selection is accepted, the program
restarts.

Note: The selection can be undone by
pressing the Esc key. The existing
setting remains intact and the program
returns to the preceding menu.

For firmware reasons some system version are only available in the languages
of program version decanter monitoring unit DMU 3000. If other languages are
selected, the program is displayed in English.
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3.9.4 Control variables

Caution: Control variables may be entered or modified only by Westfalia
Separator service personnel or authorized persons. Incorrect entries or
modifications result in faulty functions or damage to the user program.

Decanter controlling
F2: Languages
F3: Force var.

Fig. 63

To edit the control variables from the
system menu:
• Press key F3.
• The password input screen is called

up.
• Enter the password.

Force variable
DB, DBW 76 100
Value 300
F2:Read F3:Write

Fig. 64

• The current data for the control
variables appear first.

Display Meaning

DB, DBW The data block (DB) and the offset of the data block
(DBW) together constitute the address.

One data word (2 byte) is always read and written as
integer value.

• DB; data block to be read or written on, e.g. 76 in
the example on the left.

• DBW; offset of data block, e.g. 100 in the example
on the left.

Value • The read-in or entered value of the entered
address (DB and DBW)
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Display Meaning

F2: Read

F3: Write

• Key F2: The value belonging to the address
entered is read in:
– First enter the correct data block and offset

(address).
– Press key F2.
– An "R" appears next to the value.
– The address value is read cyclically.
– Pressing the F2 key again will cancel the read

process.

• Key F3: The newly entered value is assigned to the
address entered. It frequently makes sense first to
read the value and then to write it!
– First enter the correct data block and offset

(address).
– Enter the value to be written.
– Press key F3.
– A "W" appears next to the value.
– The value is cyclically written into the address.
– Pressing the F3 key again will cancel the write

process.

3.9.5 Contrast adjustment

Decanter controlling
F2:Load application
F3:Contrast

Fig. 65

To select contrast adjustment from the
system menu:
• Press key F3.
• Contrast adjustment is called up.

Display Contrast:

Contrast: 6

Fig. 66

• Arrow up/down key: press. Adjust a
contrast value between 0 and 15.
– 0 = smallest contrast
– 15 = largest contrast

• Press the Enter key. The new
selection is accepted.

Note: The selection can be undone by
pressing the Esc key. The existing
setting remains intact and the program
returns to the preceding menu.
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3.9.6 Applications

Decanter controlling
F2:Load application
F3:Contrast

Fig. 67

To load the application from the
system menu:
• Press key F2.
• The applications submenu is called

up.

Load application

acknowledge
|

Fig. 68

• Press the Enter key. The new
selection is accepted.

Note: The application is loaded by
pressing the F3 key. This makes
sense when data were modified by a
programming unit.

3.9.7 Messages
All fault messages occurring on the decanter monitoring unit DMU 3000 are
written into the fault message buffer. This fault message buffer can be deleted,
saved or displayed from the fault message system menu. The actual treatment
of fault is in chapter "4.3 Faults".

Decanter controlling
F2: Oper. messages
F3: Digital input
F4: Digital output

Fig. 69

To select the "Messages" menu from
the system menu:
• Press key F2.
• The password input screen is called

up.
• Enter the password.
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Oper. messages
F2: Buffer delete
F3: Buffer save
F4: Message level

Fig. 70

• The two sub-menus for messages
are called up.

• The fault messages can be treated
accordingly in those sub-menus,
using function keys.

Messages
F2: Display
F3: Number all/

active

Fig. 71

• The arrow keys allow scrolling
between these two sub-menus.

Display Meaning

Sub-menu 1

F2: Buffer delete • Pressing the F2 key deletes all fault messages
from the message buffer.

F3: Buffer save • Pressing the F3 key saves all fault messages from
the message buffer on the MMC card. This makes
sense when the decanter monitoring unit DMU
3000 is to be exchanged, but the message buffer is
to be maintained.

F4: Message level • Pressing the F4 key causes a jump to the message
level. All active fault messages are displayed here.

Sub-menu 2

F2: Display • Pressing the F2 key causes a jump to the fault
message buffer. All fault messages are displayed
here.

F3: Number all/active • Pressing the F3 key displays the number of active
fault messages and the number of fault messages
in the message buffer.
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3.9.8 Digital inputs
The digital inputs are read in cyclically and the logic state is displayed in this
system menu.

Decanter controlling
F2: Messages
F3: Digital input
F4: Digital output

Fig. 72

To select the "Digital inputs" menu
from the system menu:
• Press key F3.

Digital input
DI: 00000000 0.7-0.0

00000000 1.7-1.0
00000000 2.7-2.0

Fig. 73

• The menu and the status display of
the digital inputs are called up.

3.9.9 Digital outputs
The digital outputs are read in cyclically and the logic state is displayed in this
system menu.

Decanter controlling
F2: Messages
F3: Digital input
F4: Digital output

Fig. 74

To select the "Digital outputs" menu
from the system menu:
• Press key F4.

Digital output
DO: 00000000 0.7-0.0

00000000 1.7-1.0

Fig. 75

• The menu and the status display of
the digital outputs are called up.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2738 of 3168



Westfalia Separator Engineering GmbH 63

8185-9001-015 / 0105

3.10 Adjusting instructions for differential speed control
When conveying solids inside the decanter bowl from the separating zone to the
solids outlet, a more or less high torque occurs as a function of product, filling
level and throughput.

On decanters with 2-gear drive or differential drive, this torque is proportional
with the torque of the secondary motor with an upstream frequency converter.
The decanter monitoring unit DMU 3000 is connected to the frequency
converter. The current torque occurring during conveyance of solids in the
decanter is transmitted by a 4-20 mA signal.

The decanter monitoring unit DMU 3000 uses the torque for automatic control of
the differential speed.

Fig. 76

The control algorithm can be modified with the following control parameters.

A Control gradation

B Control beginning

C Basic differential speed

dn Differential speed
– dn min. Minimum differential speed
– dn max. Maximum differential speed

M Torque
– M1 Torque step 1
– M2 Torque step 2
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3.10.1 Basic differential speed
The basic differential speed is the differential speed at which the decanter works
below the "Control beginning" threshold.

Fig. 77

• Change of characteristic curve when
changing the basic differential
speed while keeping all other
parameters constant.

• The possible differential speed range depends on the decanter type, on the
combination of pulleys used and on the bowl speed.

• The speed table in the machine-related decanter spare parts list shows the
possible differential speeds.

• The minimum frequency of the secondary motor limits the differential speed at
the bottom end.

• The maximum frequency of the secondary motor limits the differential speed
at the top end.
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3.10.2 Control beginning
Above the "Control beginning" threshold, a rising torque results in a differential
speed increase and a reduced torque in a differential speed decrease.

Fig. 78

• Change of characteristic curve when
changing the control beginning while
keeping all other parameters
constant.

Adjusting range: 0 to 99 % of max. allowed value

A control beginning which is set too low has the following effects:

• poor de-humidification

• good clarification values

• no plugging of worm

A control beginning which is set too high has the following effects:

• poor clarification values

• good de-humidification values

• danger of worm plugging
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3.10.3 Control gradation
Slope of characteristic curve after exceeding the "Control beginning" threshold.
The bigger the control gradation value, the bigger the differential speed change
per torque unit and the more the control systems tends to override. The
differential speed starts oscillating.

Fig. 79

• Change of characteristic curve when
changing the control gradation while
keeping all other parameters
constant.

Adjusting range: 0 to 100 %

• Control gradation = 0 % means that automatic control is shut down. Even
when changing the torque, the differential speed remains constant at the
basic differential speed (also above the "Control beginning" threshold).

• Control gradation = 100 % equals a programmed max. control gradation. This
max. control gradation does not correspond to any horizontal characteristic
curve.

Example:

Fig. 80

• The bigger the control gradation
value, the more the control system
tends to override. The differential
speed starts oscillating.

The figure to the left shows an
example of how to stabilize operation
by reducing the control gradation.

• The bold line represents the varying
solids content in the machine feed,
the grey area shows the decanter
reaction.

• When reducing the control gradation
value even further beyond the
stabilization value, the filling level of
the machine increases as the solids
content rises. This means poorer
clarification values and danger of
plugging.
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3.10.4 Delay time
The delay time delays the reaction time of the decanter. Decanter reaction
becomes slow.

Fig. 81

• A long delay time results in a slow
decanter reaction.

• A short delay time results in a quick
decanter reaction.

Adjusting range: 1 to 100

Factory setting: 10
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3.10.5 Setting example
In the following example, the control parameters for basic differential speed,
control beginning, control gradation and delay time are set so an optimum
product is obtained at maximum throughput.

The method described is not the shortest, but it is the safest method.

With all control parameter changes, be sure to observe the effects and wait for
the process to stabilize. The decanter reaction frequently is in the opposite
direction first before the desired change is obtained.

Caution: When raising the basic differential speed, the torque rises first of all.
After some time, a lower torque results.

Goal

Fig. 82

The curve to the left represents a
characteristic curve with an optimized
working point.

The working point is optimized
because there is sufficient space both
upwards and downwards for adjusting
the differential speed.

Step 1

Provide the following conditions:

• The decanter runs at nominal speed.

• The feed line is closed.

• Torque step 1 = 80 %

• Torque step 2 = 90 %

• Delay time = 10 seconds

• Control beginning = 99 % (shuts down automatic control)

• Control gradation = 100 %

• Basic differential speed = max. value (see speed table of decanter)
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Step 2    

• Open feed line
– Constant feed conditions during the adjustment phase make work easier.

However, if the torque rises near "Torque step 1" due to this or if this step is
exceeded, the feed quantity is too high.

 

Step 3

• Slightly reduce the basic differential speed (10 –20 %), e.g. from 10 to 8

• Observe effects and wait for stabilization (depending on substance to be
centrifuged and decanter size, this may take 20 minutes).
– The torque will increase.
– Clarified phase and solid matter will change.

Step 4

• Clarified phase and solid matter now meet the requirements.

• The min. basic differential speed has been reached.

• When the min. basic differential speed is reached without increasing the
torque, the feed quantity can be increased.

Intermediate result 1
The working point has been
determined. The values shown for
torque and differential speed represent
the working point.
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Step 5

• Adjust the control beginning (approx. 20 per cent below the working point)

• Adjust the basic differential speed.

Fig. 83

Example:
• The working point is at 43%. The

control beginning is set to 23%.
• The working point is at 12 rpm. The

basic differential speed is set to 8
rpm.

Intermediate result 2

Fig. 84

The decanter goes back and forth
between basic differential speed and
differential speed. This is because of
the high control gradation which
corresponds to a 2-point control
system.

Step 6

Fig. 85

• Reduce control gradation.
– The torque must remain relatively

stable.
– The variations of solid matter in

the feed line are sufficiently
equalized.

• When a constant torque cannot be
obtained using the control gradation,
the delay time must be changed.
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Step 7

The torque achieved now may deviate from the torque with the best product
properties. It depends on the individual case which control parameter is the
most suitable for fine tuning.

Caution: With all control parameter changes, be sure to observe the effects and
wait for the process to stabilize. The decanter reaction frequently is in the
opposite direction first before the desired change is obtained.

Defect Remedy

Torque too low • Reduce basic differential speed

• Increase control beginning

• Reduce control gradation

Torque too high • Increase basic differential speed

• Reduce control beginning

• Increase control gradation

Heavy torque variations • Reduce control gradation

• Increase delay time

Reaction too slow • Increase control gradation

• Reduce delay time

Goal

In most applications, the function of the differential drive or the 2-gear drive is
used now since the decanter is optimally adjusted.

Note:

In applications where no satisfactory result can be obtained by this method,
please contact Westfalia Separator.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2747 of 3168



72 Westfalia Separator Engineering GmbH

8185-9001-015 / 0105

3.11 Adjusting instructions for torque control
• Basic differential speed

– This is the smallest differential speed the decanter can use if the min. and
max. frequency limits of the frequency converter, the speed limitation and
the analogue output limit are respected.

• Set torque
– This is the set torque the controller is to use.

• KP
– This is the proportional coefficient. It indicates the controller gain.
– High values result in oscillating control response.
– Small values result in too-slow control system reaction.

• TI
– This is the integration time. It determines the time behaviour of the

integrator.

Fig. 86

A Basic differential speed

M Torque
– M1 Torque step 1
– M2 Torque step 2

dn Differential speed
– dn min. Minimum differential speed
– dn max. Maximum differential speed
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4 Maintenance
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4.1 Avoiding accidents
When performing maintenance and repair work, comply with the safety
instructions given in section 1.

The most important safety instructions which especially concern maintenance
and repairs will now be repeated for reasons of safety.

Fig. 87

Prior to performing any maintenance and care
operations:
• Disconnect all electrical systems and equipment

parts from the power supply by actuating the
main switch.

• Secure the unit against accidental reconnection
to power using locking devices.

• Do not start any maintenance operation before
the decanter has been switched off for at least 2
hours. This is necessary to allow all parts to
cool down sufficiently such that there is no
longer danger of injury due to hot surfaces.

4.2 Requirements concerning the service personnel and spare parts

Fig. 88

• Use original spare parts by Westfalia Separator
only.
The use non-original parts results in:
– safety risks
– reduced service life and availability
– increase service needs
If a safety risk results, the persons not
complying with this information might be subject
to prosecution under criminal law. Westfalia
Separator shall not assume any liability or give
any warranty in such cases.

• Make sure that only properly qualified personnel is entrusted with maintaining
the unit. This is the case with the service personnel of Westfalia Separator or
personnel trained by Westfalia Separator.
An inadequately maintained/installed machine holds a high safety risk for the
operating personnel.
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4.3 Faults
4.3.1 Display of fault messages

A fault is indicated by a flashing screen on the display of the control unit.

The fault has to be eliminated and acknowledged.

Please re-grease
motor.

Fig. 89

• Press the Enter key. The fault is
acknowledged and the flashing
screen goes off.

• Error key - the LED flashes, there is
at least one other fault.

• Press the Error key. Use the cursor
up/down keys to view the individual
fault messages.

$ 009

> No active <
> faults <

Fig. 90

• If there is no other fault queued, the
screen shown opposite is displayed.
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4.3.2 Display of the fault message buffer
Fault messages occurring on the decanter monitoring unit DMU 3000 are written
into the fault message buffer. A new entry is created in the fault message buffer
whenever a fault status change takes place (fault come/gone/acknowledged).

A maximum of 256 entries can be stored. If the fault message buffer cannot
accept any new fault messages, the oldest entries are automatically deleted.

Example:

<Failure> I 001/015
#001 Service Dec.
On 10.12.03 09:47:48

Fig. 91

• Press ERROR key twice. The fault
message buffer is called up.
– The fault messages are stored in

the fault message buffer in the
order in which they have arisen.

• Press the arrow up/down keys.
Navigate through the fault message
buffer to view all messages.

• Press the Esc key. The fault
message buffer is quit.

Explanation of the display example:

Display Meaning

<Failure> A fault message is displayed.

I Status of the fault message:
• I = fault message has come
• A = fault message has been acknowledged
• O = fault message has gone

001/015 The fault message shown is in position 1 (most
recent message). There are 15 fault messages in the
fault message buffer. 001 to 256 fault messages are
possible.

#001 Service Dec. Fault number and fault message in plain text.

at 10.12.03 09:47:48 Date and time at the time of the status change
(come / acknowledged / gone) of the fault message.
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4.3.3 Faults: Reasons and remedies
Fault Reasons Remedies

The miniature circuit breaker in the
control cabinet has tripped.

Search for reason of tripping,
remove defect and switch on
miniature circuit breaker. (See
status and fault indicator)

Status and fault LEDs do not light
up.

There is a wiring error in the power
supply.

Correct wiring according to wiring
diagram.

The speed sensor(s) are defective. Check speed sensor(s) and replace
if necessary.

The speed sensor(s) have reverse
polarity or are not properly
connected.

Correct connection according to
circuit diagram (blue = minus,
brown = plus)

The speed sensor(s) were
incorrectly adjusted.

Adjust speed sensor(s) properly.
For speed sensor types and
distances see table in chapter "6.2
Speed sensor types; distances and
pulses".

Electric wiring is faulty (interrupted
line).

Connect speed sensor (s)
according to circuit diagram. Cut off
the tinned ends of the speed sensor
cable, remove insulation and mount
wire end ferrules.

No or varying speed display

Screening is missing, connected on
both sides or damaged.

Screening may be connected only
directly below the decanter
monitoring unit DMU 3000.

Incorrect differential speed display The gear factor, drive or
pulses/revolution is incorrectly set.

Correct gear factor, drive or
pulses/revolution.

Incorrect bowl, gear housing or
gear input speed display

The pulses/revolution are
incorrectly set.

Correct the pulses/revolution.

The decanter factor is incorrectly
set.

The torque is displayed correctly
only if the decanter factor has been
properly entered.

The displayed torque is not correct.

The 4-20 mA torque signal is
incorrectly set.

The 4-20mA torque analogue signal
is calibrated as follows as a
standard:
• 0 % equals 4 mA
• 150 % motor torque equals

20 mA
If the torque is calibrated differently,
it has to be adapted.
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Fault Reasons Remedies

Differential speed is above basic
differential speed in idle mode
already

The set basic differential speed
cannot be realized since it
corresponds to a frequency below
the minimum frequency of the
frequency converter (only C.45.-..-
.2 or C.501.-..-.2, see torque
limitation configuration).

The set basic differential speed
cannot be realized since the gear
input speed must be above the
gear housing speed.

Set basic differential speed higher.

(The frequency converter minimum
frequency protects the motor and
the gear against overload)

Differential speed cannot be
increased

The frequency of the secondary
frequency converter is at F max.
and cannot be increased any
further (only C.30.-..-.2, see speed
limitation configuration).

The differential speed cannot be
increased since the gear housing
speed must be above the gear
input speed.

The frequency converter maximum
frequency protects the motor and
the gear against overload.

The differential speed drops as the
torque rises

The belt tension of the drive belts
(bowl, gear housing and gear input)
is too low.

Check the belt tension, see
decanter operating instructions.

SF-LED lights up A value unequal to 0 was set for the
bowl or differential speed for the
analogue output (20 mA), but no
analogue output board is installed.

If no analogue output board is
installed, set the bowl or differential
speed value for the analogue output
(20 mA) to 0.

If an analogue output board is
installed, set the bowl or differential
speed value for the analogue output
(20 mA) to be unequal to 0.
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4.3.4 Varying/missing speed display
A varying/missing speed display is frequently caused by defective and/or
incorrectly adjusted speed sensors. As the measuring values influence each
other, the speed sensors must be checked in the following sequence:

• Switch on decanter and wait during start-up time.

• Have the bowl speed, gear input speed and gear housing speed displayed.
– The "Bowl" speed sensor is ok if the displayed bowl speed is close to that

given on the decanter nameplate and the display is constant.
– The "Gear housing" and "Gear input" speed sensors are not ok if the

display fails or varies without torque. The corresponding speed sensor must
be checked.

4.3.5 Checking the speed sensors
• Check voltage on speed sensor (with decanter at standstill). The voltage

values of a functional and properly installed speed sensor are as follows:
– attenuated approx. 7.5 V
– unattenuated approx. 3.5 V

• Check distance, see table.

• Check shape of attenuator sheets.

• Install speed sensors according to the circuit diagram:
– Cut off the tinned ends and remove cable insulation.
– Provide the bare cable ends with wire end ferrules and connect them

according to the circuit diagram (blue = minus, brown = plus).

• The speed sensor screening may be connected only on one side directly
below the decanter monitoring unit DMU 3000.
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4.4 Status and fault indicator

Fig. 92

Display Meaning

SF (red) Centralised alarm. This LED goes on in the event of:
• hardware errors
• firmware errors
• programming errors
• parameterisation errors
• computing errors
• timing errors
• periphery errors concerning internal periphery functions

You have to use a programming device and read out the
diagnostic buffer for precise troubleshooting. See also
chapter "4.3.3 Faults: Reasons and remedies".

DC5V
(green)

5V DC power supply for the control unit.
This LED lights up when the internal 5V power supply is OK.

FRCE
(yellow)

Reserved

RUN (green) Operating status "Run" of decanter monitoring unit DMU
3000.
• This LED lights up when the control unit is processing the

user program.
• This LED flashes (2 Hz) during the control unit start-up (in

addition the STOP display lights up; when the STOP
display goes out, the outputs are released).

STOP
(yellow)

Operating status "STOP" of decanter monitoring unit DMU
3000. The LED
• lights up when the control unit is not processing a user

program.
• flashes slowly when the control unit requests a memory

rest,
• flashes rapidly when the control unit performs a memory

reset.
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4.5 Changing the Micro Memory Card (MMC)
The control program and all setting/adjustment data are stored on the
removable Micro Memory Card (MMC). If required, these data can be
downloaded, e.g. when the Micro Memory Card (MMC) is inserted into a new
decanter monitoring unit DMU 3000.

The decanter monitoring unit DMU 3000 cannot be used without a Micro
Memory Card (MMC) or with a defective card. In this case the message “CPU is
in Stop” will be displayed.

Fig. 93

1 “X7 MMC” slot

2 Micro Memory Card (MMC)

Make sure that the power supply unit is switched off prior to changing the Micro
Memory Card (MMC).

When a new Micro Memory Card (MMC) has been connected, the decanter
monitoring unit DMU 3000 is in the STOP mode after it is switched on for the
first time. Switch the voltage supply off and on again. After that the decanter
monitoring unit DMU 3000 is in the RUN mode.

The Micro Memory Card (MMC) must not be read out using commercially
available card readers. The program may be destroyed.

1

2
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4.6 Memory reset
4.6.1 Connecting the jumper

Only qualified personnel is authorised to open the control cabinet.

Normally, the operating modes RUN, STOP and MRES cannot be changed
using the operating mode selector switch of the decanter monitoring unit DMU
3000. If, however, this is required for some reason, e.g. to reset the memory, a
jumper has to be connected between the terminals AT1 and AT2 of the power
supply connector.

Whenever the operating mode selector switch is pressed, the status of the
decanter monitoring unit DMU 3000 is changed.

Fig. 94

1 Power supply connector X1

2 Jumper between AT1 and AT2

The RUN key has to be pressed for at least 500 ms to trigger the status change
and to cause the key LED to light up. The key LEDs do not indicate the
operating status of the decanter monitoring unit DMU 3000, but the position of
the operating mode keys.

To continue using the unit the jumper has to be removed again.

1

2
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4.6.2 CPU reset
Under certain circumstances it might be necessary to reset the CPU of the
decanter monitoring unit DMU 3000.

Resetting the CPU means that the CPU is reinitialised. The program currently
stored in the RAM memory and all data will be overwritten by the content of the
Micro Memory Card (MMC).

Fig. 95

• Select the operating mode “STOP” by pressing the DOWN key (2):
– the LED “S” lights up,
– the LED “STOP” lights up.

• Select the operating mode MRES by simultaneously pressing the UP key (1)
and the DOWN key (2):
– The LED “M” lights up.

• Keep the keys pressed until the status LED “STOP” lights up a second time
and remains on (after about 3 seconds).

• Then release the keys.

• You have to press both keys again within 3 seconds.

• When the LED “STOP” flashes rapidly (at about 2 Hz), you can release the
keys.

When the CPU has been reset, the LED “STOP” stops flashing and remains
permanently on.

The CPU is now reset and the program is in the STOP state.

Note:

The steps described are only necessary if the user wants to reset the decanter
monitoring unit DMU 3000. If the decanter monitoring unit DMU 3000
automatically requests to be reset, which is indicated by a slow flashing of the
LED “STOP”, it is sufficient to press the UP key (1) and the DOWN key (2)
simultaneously to start the resetting process.

1

2
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Note
Notes

Notizen
Anotaciones

Notizen
Notes
Note
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5 Installation and connection

5.1 Installation of decanter monitoring unit DMU 3000................................86
5.2 Connecting the decanter monitoring unit DMU 3000.............................86
5.3 Particularity; electrical connecting cable................................................87
5.4 Terminal diagrams .................................................................................88
5.4.1 Decanter with 2-gear drive.....................................................................88
5.4.2 Decanter with differential drive ..............................................................89
5.4.3 Decanter with standard drive .................................................................90
5.4.4 Options and power supply .....................................................................91
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5.1 Installation of decanter monitoring unit DMU 3000
Mount the decanter control unit DMU 3000 in a housing near the decanter either
on a wall or on a frame.

When installing, observe the chapter "Technical data".

Please consider the following criteria when selecting the installation site:

• If possible, avoid direct sunlight on the display to ensure readability of the
display.

• Heating up of the unit due to external heat sources should be reduced to a
minimum.

• The decanter monitoring unit DMU 3000 should not be installed in an
excessively humid environment or under wet conditions (see also chapter
“Technical data”).

5.2 Connecting the decanter monitoring unit DMU 3000
• Lay the signalling lines separately from lines with higher voltages (e.g. power

cables, motor lines etc.).
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5.3 Particularity; electrical connecting cable

Fig. 96

1 Decanter monitoring unit DMU 3000

2 Connecting cable

3 Cable binder (meander-shape fixing)

4 Special plug on connecting cable

5 Terminal box on the decanter

Connect the decanter monitoring unit DMU 3000 (1) to the terminal box on the
decanter (5) using connecting cable (2).

Notes on the connecting cable (2)

• The standard cable is 25 m long.

• Should a longer cable length be required, please use the extension cable.

• Guide the cable from the decanter monitoring unit DMU 3000 to the decanter
without using the terminal strip inside the control cabinet. This is the only way
to guarantee that proper and EMC-compatible connection of the proximity
speed sensors with the evaluation unit is provided.

• Do not cut off excess cable length, but coil it to a meander shape and secure
with cable binders (3).

1 2 3 4 5
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5.4 Terminal diagrams
5.4.1 Decanter with 2-gear drive

Fig. 97

Item Description Item Description

1A Gear input speed sensor 3 Output stage sensor

1B Gear housing speed sensor 4 Secondary drive frequency converter

1C Bowl speed sensor 5 Torque analogue output

2 Terminal box X7 on the decanter 6 Set speed analogue input
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5.4.2 Decanter with differential drive

Fig. 98

Item Description Item Description

1A Gear input speed sensor 4 Secondary drive frequency converter

1C Bowl speed sensor 5 Torque analogue output

2 Terminal box X7 on the decanter 6 Set speed analogue input

3 Output stage sensor
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5.4.3 Decanter with standard drive

Fig. 99

Pos. Description Pos. Description

1A Gear input speed sensor 2 Terminal box X7 on the decanter

1C Bowl speed sensor 3 Output stage sensor
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5.4.4 Options and power supply

Fig. 100

Item Description Item Description

1 Analogue output board (option) 3 Bowl speed display

2 Decanter torque display 4 Differential speed display
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Note
Notes

Notizen
Anotaciones

Notizen
Notes
Note

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2768 of 3168



Westfalia Separator Engineering GmbH 93

8185-9001-015 / 0105

6 Appendix

6.1 List of available decanter types .............................................................94
6.2 Speed sensor types; distances and pulses .........................................102
6.3 Parameter tables..................................................................................106
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6.1 List of available decanter types

Decanter Gear Pulses Decanter
factor

Type Primary Secondary Bowl Gear
housing

Gear input

CA 15.–..–.0 35 0 2 0 2

CA 22.–..–.0 25 0 4 0 4

CA 22.–..–.0 25 0 2 0 2

CD 205.–..–.2 55 3 2 2 2 100

CA 30.–..–.0 45 0 2 0 2

CB 30.–..–.0 25 0 2 0 2

CB 30.–..–.2 25 6 2 2 2 135

CD 30.–..–.0 26 0 2 0 2
CD 30.–..–.0 36 0 2 0 2
CD 30.–..–.2 26 6 2 2 2 126
CD 30.–..–.2 36 6 2 2 2 126

CA 36.–..–.0 13 0 2 0 2
CA 36.–..–.0 25 0 2 0 2
CA 36.–..–.0 55 0 2 0 2
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Decanter Gear Pulses Decanter
factor

Type Primary Secondary Bowl Gear
housing

Gear input

CA 45.–..–.0 25 0 2 0 2
CA 45.–..–.0 27 0 2 0 2
CA 45.–..–.0 43 0 2 0 2
CA 45.–..–.0 45 0 2 0 2
CA 45.–..–.0 71 0 2 0 2

With the following CA 45 types, the value in brackets is the secondary motor power at 87 Hz.
CA 45.–..–.2
(11 kW)

25 6 2 2 2 104

CA 45.–..–.2
(11 kW)

27 6 2 2 2 104

CA 45.–..–.2
(11 kW)

43 6 2 2 2 104

CA 45.–..–.2
(11 kW)

45 6 2 2 2 104

CA 45.–..–.2
(15 kW)

25 6 2 2 2 128

CA 45.–..–.2
(15 kW)

27 6 2 2 2 128

CA 45.–..–.2
(15 kW)

43 6 2 2 2 128

CA 45.–..–.2
(15 kW)

45 6 2 2 2 128
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Decanter Gear Pulses Decanter
factor

Type Primary Secondary Bowl Gear
housing

Gear input

CB 45.–..–.0 25 0 2 0 2
CB 45.–..–.0 27 0 2 0 2
CB 45.–..–.0 43 0 2 0 2
CB 45.–..–.0 45 0 2 0 2

With the following CB 45 types, the value in brackets is the secondary motor power at 87 Hz.
CB 45.–..–.2
(11 kW)

25 6 2 2 2 104

CB 45.–..–.2
(11 kW)

27 6 2 2 2 104

CB 45.–..–.2
(11 kW)

43 6 2 2 2 104

CB 45.–..–.2
(11 kW)

45 6 2 2 2 104

CB 45.–..–.2
(15 kW)

25 6 2 2 2 104

CB 45.–..–.2
(15 kW)

27 6 2 2 2 104

CB 45.–..–.2
(15 kW)

43 6 2 2 2 104

CB 45.–..–.2
(15 kW)

45 6 2 2 2 104
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Decanter Gear Pulses Decanter
factor

Type Primary Secondary Bowl Gear
housing

Gear input

CC 45.–..–.0 25 0 2 0 2
CC 45.–..–.0 27 0 2 0 2
CC 45.–..–.0 43 0 2 0 2
CC 45.–..–.0 45 0 2 0 2

With the following CC 45 types, the value in brackets is the secondary motor power at 87 Hz.
CC 45.–..–.2
(11 kW)

25 6 2 2 2 104

CC 45.–..–.2
(11 kW)

27 6 2 2 2 104

CC 45.–..–.2
(11 kW)

43 6 2 2 2 104

CC 45.–..–.2
(11 kW)

45 6 2 2 2 104

CC 45.–..–.2
(15 kW)

25 6 2 2 2 128

CC 45.–..–.2
(15 kW)

27 6 2 2 2 128

CC 45.–..–.2
(15 kW)

43 6 2 2 2 128

CC 45.–..–.2
(15 kW)

45 6 2 2 2 128

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2773 of 3168



98 Westfalia Separator Engineering GmbH

8185-9001-015 / 0105

Decanter Gear Pulses Decanter
factor

Type Primary Secondary Bowl Gear
housing

Gear input

CA 501–..–.0 25 0 2 0 2
CA 501–..–.0 27 0 2 0 2
CA 501–..–.0 43 0 2 0 2
CA 501–..–.0 45 0 2 0 2

With the following CA 501 types, the value in brackets is the secondary motor power at 87 Hz.
CA 501–..–.2
(11 kW)

25 6 2 2 2 104

CA 501–..–.2
(11 kW)

27 6 2 2 2 104

CA 501–..–.2
(11 kW)

43 6 2 2 2 104

CA 501–..–.2
(11 kW)

45 6 2 2 2 104

CA 501–..–.2
(15 kW)

25 6 2 2 2 128

CA 501–..–.2
(15 kW)

27 6 2 2 2 128

CA 501–..–.2
(15 kW)

43 6 2 2 2 128

CA 501–..–.2
(15 kW)

45 6 2 2 2 128
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Decanter Gear Pulses Decanter
factor

Type Primary Secondary Bowl Gear
housing

Gear input

CA 506–..–.0 25 0 2 0 2
CA 506–..–.0 27 0 2 0 2
CA 506–..–.0 43 0 2 0 2
CA 506–..–.0 45 0 2 0 2

With the following CA 506 types, the value in brackets is the secondary motor power at 87 Hz.
CA 506–..–.2
(11 kW)

25 6 2 2 2 104

CA 506–..–.2
(11 kW)

27 6 2 2 2 104

CA 506–..–.2
(11 kW)

43 6 2 2 2 104

CA 506–..–.2
(11 kW)

45 6 2 2 2 104

CA 506–..–.2
(15 kW)

25 6 2 2 2 128

CA 506–..–.2
(15 kW)

27 6 2 2 2 128

CA 506–..–.2
(15 kW)

43 6 2 2 2 128

CA 506–..–.2
(15 kW)

45 6 2 2 2 128
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Decanter Gear Pulses Decanter
factor

Type Primary Secondary Bowl Gear
housing

Gear input

CA 505–..–.0 25 0 2 0 2

CA 505–..–.0 29 0 2 0 2

CA 505–..–.0 35 0 2 0 2

CA 505–..–.0 43 0 2 0 2

CA 505–..–.0 55 0 2 0 2

CA 505–..–.0 56 0 2 0 2

CA 505–..–.2 25 6 2 2 2 103

CA 505–..–.2 29 6 2 2 2 103

CA 505–..–.2 35 6 2 2 2 103

CA 505–..–.2 43 6 2 2 2 103

CA 505–..–.2 55 6 2 2 2 103

CA 505–..–.2 56 6 2 2 2 103

CB 505–..–.0 29 0 2 0 2

CB 505–..–.0 43 0 2 0 2

CB 505–..–.0 45 0 2 0 2

CB 505–..–.2 29 3 2 2 2 103

CB 505–..–.2 43 3 2 2 2 103

CB 505–..–.2 45 3 2 2 2 103

CB 505–..–.2 29 6 2 2 2 103

CB 505–..–.2 43 6 2 2 2 103

CB 505–..–.2 45 6 2 2 2 103

CB 506–..–.0 29 0 2 0 2

CB 506–..–.0 43 0 2 0 2

CB 506–..–.0 45 0 2 0 2

CB 506–..–.2 29 3 2 2 2 103

CB 506–..–.2 43 3 2 2 2 103

CB 506–..–.2 45 3 2 2 2 103

CB 506–..–.2 29 6 2 2 2 103

CB 506–..–.2 43 6 2 2 2 103

CB 506–..–.2 45 6 2 2 2 103
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Decanter Gear Pulses Decanter
factor

Type Primary Secondary Bowl Gear
housing

Gear input

CA536-..-.4 113 0 2 0 2 109

CB635-..-.2 36 3 2 2 2 100

CB635-..-.4 160 0 2 0 2 100

CA 65.–..–.0 25 0 5 0 2

CA 65.–..–.0 35 0 5 0 2

CA 75.–..–.0 21 0 2 0 2

CA 75.–..–.0 29 0 2 0 2

CA 75.–..–.0 43 0 2 0 2

CA 75.–..–.0 59 0 2 0 2

CA 75.–..–.0 87 0 2 0 2

CC 75.–..–.0 134 0 2 0 0

CA 75.–..–.2 21 6 2 2 2 103

CA 75.–..–.2 29 6 2 2 2 103

CA 75.–..–.2 43 6 2 2 2 103

CA 75.–..–.2 59 6 2 2 2 103

CA 75.–..–.2 87 6 2 2 2 103

CD 75.–..–.4 172 0 2 0 2 107
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6.2 Speed sensor types; distances and pulses
The table below shows the installation position of speed sensors (which drive the decanter monitoring unit DMU
3000) at the various decanter types. In addition, speed sensor type, installation distance and pulses per
revolution are also stated.

Decanter type Speed sensor type - Distance - Pulses per revolution

Gear input Gear housing Bowl

CA 15. - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

CA 22. - . . - . 0 • NJ2.5–14GH–N–V1

• 1.5 ±0.5 mm

• 4 pulses

• NJ2.5–14GH–N–V1

• 1.5 ±0.5 mm

• 4 pulses

CA 22. - . . - . 0 • NJ2.5–14GH–N–V1

• 1.5 ±0.5 mm

• 2 pulses

• NJ2.5–14GH–N–V1

• 1.5 ±0.5 mm

• 2 pulses

CD 205 - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

CA 30. - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

CB 30. - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

CB 30. - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

CD 30. - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

CD 30. - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
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Decanter type Speed sensor type - Distance - Pulses per revolution

Gear input Gear housing Bowl

CA 36. - . . - . 0 • NJ2.5–14GH–N–V1

• 1.5 ±0.5 mm

• 2 pulses

• NJ2.5–14GH–N–V1

• 1.5 ±0.5 mm

• 2 pulses

C . 45. - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

C . 45. - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

CA 501- . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CA 501 - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CA 506- . . - . 0 • NJ5–11–N–G

• 2.5 ?0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ?0.5 mm

• 2 pulses
CA 506 - . . - . 2 • NJ5–11–N–G

• 2.5 ?0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ?0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ?0.5 mm

• 2 pulses
CA 505 - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ2–11–SN–G

• 1 ±0,2 mm

• 2 pulses
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Decanter type Speed sensor type - Distance - Pulses per revolution

Gear input Gear housing Bowl
CB 505 - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CB 505 - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CB 506 - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CB 506 - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CA 536 - . . - . 4 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CA 635 - . . - . • NJ10–22–N_G

• 5 ±1 mm

• 2 pulses

• NJ10–22–N_G

• 5 ±1 mm

• 2 pulses

• NJ10–22–N_G

• 5 ±1 mm

• 2 pulses
CA 635 - . . - . 4 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CA 65. - . . - . 0 • NJ2–11–SN–G

• 1 ±0,2 mm

• 5 pulses
CA 75. - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CA 75. - . . - . 2 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses

• NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
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Decanter type Speed sensor type - Distance - Pulses per revolution

Gear input Gear housing Bowl
CC 75. - . . - . 0 • NJ5–11–N–G

• 2.5 ±0.5 mm

• 2 pulses
CD 75. - . . - . 4 • NJ10–22–N_G

• 5 ±1 mm

• 2 pulses

• NJ10–22–N_G

• 5 ±1 mm

• 2 pulses
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6.3 Parameter tables
Upon initial commissioning or in case of changes, please enter the set
parameters into this table.

Decanter type C _ _ _ _ – _ _ – _ _

Date of initial commissioning _ _ – _ _ – _ _ _ _

• Differential speed control parameters

Settings Value at time of
commissioning

Parameter set

Basic differential speed [rpm]

Control beginning [%]

Control gradation [%]

Delay time

• Torque control parameters

Settings Value at time of
commissioning

Parameter set

Basic differential speed [rpm]

Set torque [%]

Kp

TI [sec.]

• Limit values

Settings Value at time of
commissioning

Bowl speed reached [rpm]

Overspeed [rpm]

Restart interlock [rpm]

Bowl speed low [rpm]

Solids flap open [%]

Solids flap close [rpm]

Differential speed low [rpm]

Differential speed high [rpm]

Torque high [%]

Torque high/high [%]

Torque low [%]
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• Configuration

Settings Value at time of
commissioning

Torque suppression [%]

Controlling

Difference = 0

Torque = 1

Main gear 1:

Secondary gear 1:

Drive

Speed limitation

0 = min; 1 = max.; 2 = no

Analogue output min. limitation

Analogue output max. limitation

Pulses / bowl revolution

Pulses / gear housing revolution

Pulses / gear input revolution

External parameter set selection

Factor decanter

Torque analogue input 4 mA [%]

Torque analogue input 20 mA [%]

Bowl speed analogue output 1
option [rpm] 0 -

Differential speed analogue output 2
option [rpm] 0.0 -

Torque analogue output 3 [%] 0.0 -
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Instruction manual 
 

  No.: 8551-9001-010 

  Edition: 3209 

  Description: Separator control unit 

  Type: SCU 8-ST 

Error

ACKOff

On 0 H O2Prod.

 
 

 
 
 
 

Mechanical separation / GEA Westfalia Separator 
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2 8551-9001-010 / 3209 

Mechanical separation / GEA Westfalia Separator 

 
         
 GEA Westfalia Separator     

 D-59302 Oelde (F. R. Germany)      

 Prüfnummer   
 Control No.   
    
 Bemessungsspannung  V, 3/AC  Hz  
 Nominal voltage      
      
 Steuerspannung  VAC  Hz  VDC 
 Control voltage     
      
 Volllaststrom  A 
 Full-load current   

  

      

 Bemessungsstrom 
(größter Motor/Verbraucher) 

 
 

 
A 

 

 Nominal Current 
(largest motor/consumer)  

 
 

 
 

 

 

      
 Kurzschlussausschaltvermögen Ion  kA   
 Short-circuit breaking capacity     
     
 Schaltplan-Nr.    
 Wiring diagram No.    
       
 Programm-Nr.    
 Program No.    
       
 Teile-Nr.     
 Part-No.      
        

 
 
 This form has to be filled in by the end user. 

Please copy the data shown on the name plate.
 
 
 
 Translation of the original instruction manual 8551-9000-010 / 3209 
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8551-9001-010 / 3209 3 

Mechanical separation / GEA Westfalia Separator 

 

 
 

For Your Safety 
 

 

 Warning indicating a danger to parts of the unit. Strictly adhere to 
instructions marked with this symbol. 

 

This avoids damage to or destruction of the centrifuge or other system
units. 

 

 

 Take special care when carrying out operations marked with this
symbol – 

 

otherwise there is danger to life and limb. 
 
 Observe accident prevention regulations.  

 

The local safety and accident prevention regulations apply
unconditionally to the operation of the centrifuge. 

 
 When operating electrical devices, some components carry a ha-
zardous voltage.  

 

Protective measures must be taken in line with national and local regu-
lations when working on electrical parts. 

 

Non-compliance with the protective measures can result in serious in-
jury or damage. 

 

Only suitably qualified specialists are allowed to work on electrical e-
quipment. 
 

 Comply with the instruction manual. 
 

Follow the instructions given in this manual and the centrifuge manual.
 
 Operate the centrifuge only in accordance with agreed process 
and operating data. 

 
 Maintain the centrifuge as specified in the centrifuge instruction 
manual . 

 
 Carry out safety checks on the centrifuge 

 

as described in chapter “Safety” in the centrifuge instruction manual. 
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  Liability for the function of the unit passes to the owner. 

 

Liability for the function of the unit unconditionally passes to the owner 
or operator, irrespective of existing warranty or guarantee periods in so
far as the unit is improperly maintained or serviced by persons other
than Westfalia Separator service personnel or if the machine is not u-
sed in accordance with the intended use. 

 

Westfalia Separator shall not be liable for damage which occurs as a
result of non-compliance with the above. Warranty and liability condi-
tions in the Conditions of Sale and Delivery of Westfalia Separator are 
not extended by the above. 
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1.1 Foreword 
The instruction manual is primarily intended for persons entrusted with the task 
of operating and maintaining the control unit. To assure safe operation it is the-
refore imperative that the manual is handed over to these persons. 

In the event of any queries please state the model designation and the serial 
number (see nameplate inside the control unit). 

 
1.2 Intended use 

The SCU 8-ST control unit is used to automatically control nozzle separators: 

 visualisation of the separator with the associated drives and valves, 

 Menu-driven user prompting, 

 Control of separator including all drives, valves and controllers provided on 
the separator, 

 Measurement / display of the bowl speed,  

 Measurement / display of the vibration, 

 Measurement / display / control of the start-up and exit water, 

 Monitoring of sensors and safety functions, 

 Control and/or locking of pumps and peripheral units. 

The following functions are possible by expanding the control unit hardware: 

 Measurement / display / control of the product feed, 

 Measurement / display / control of the washing water feed or the recirculation 
quantity, 

 Measurement / display / control of the upper course pressure, 

 Measurement / display / control of the discharge quantities in the middle phase, 

 Measurement / display / control of the feed tank level, 

 Measurement / display of the upper course flow rate, 

 Measurement / display of the concentrate quantity, 
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1.3 Impermissible use 
Any operation deviating from the intended use shall be considered as not per-
missible. 

Impermissible use can not only endanger efficient operation of the control unit 
SCU 8, but may also cause damage to the control unit SCU 8, the centrifuge 
and other components. Even danger to life and limb of the user or of other per-
sons cannot be excluded. 

If you wish to deviate from the agreed operation, such other operation has to be 
authorised by Westfalia Separator. 

The instruction manual is primarily intended for persons entrusted with the task 
of operating and maintaining the control unit. To assure safe operation it is the-
refore imperative that the manual is handed over to these persons. 

In the event of any queries please state the model designation and the serial 
number (see nameplate inside the control unit). 

When ordering spare parts, please also state the circuit diagram number speci-
fied which would be helpful for a rapid and correct processing of your order.  

 
1.4 Electrical installation  

 
 

Fig. 1  

  Adhere to the local regulations for 
all matters concerning the electri-
cal systems and equipment. 

 In particular, the installation instruc-
tions by Westfalia Separator shall 
be observed. 

 The frequency and voltage of the 
power supply must comply with the 
unit specification. 

 Set up the equipotential bonding. 

 Adhere to legal regulations, e.g., within the EU: 
– Low-voltage regulation 2006/95/EC 
– Electromagnetic compatibility 2004/108/EC 
– Regulations by the classification societies. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2857 of 3168



10 8551-9001-010 / 3209 

Mechanical separation / GEA Westfalia Separator 

1.5 Frequency converter operation 
 

 

Fig. 2  

  When operating the separator with a 
frequency converter, speed moni-
toring (SAH=overspeed) with the 
SCU 8 alone is insufficient. Please 
contact the motor control unit ma-
nufacturer, in this matter and/or 
observe the centrifuge standard 
EN 12547 as well as the standard 
EN 945-1 and EN ISO 13849-1 
concerning the safety of machin-
ery. 

 

 
1.6 Explosion protection 

 The local regulations in force for potentially explosive areas must absolutely 
be observed.  
A potentially explosive area is an area where an explosive atmosphere is pre-
sent or can be expected in such quantities that special measures are required 
for the design, construction and operation of centrifuges and control systems. 

 
 Operating the centrifuges/control systems in areas of "zone 0", i.e. in areas
where a hazardous explosive atmosphere is present permanently or for a 
long time is not allowed.  

 Only centrifuges/control systems that are equipped for operation in potentially 
explosive areas may be used. 

 Centrifuges installed in potentially explosive rooms may be operated from an 
explosion-proof control panel installed near the centrifuge. The control cabinet 
in this case must be installed outside of the potentially explosive room. 

 In potentially explosive areas, only devices with an Ex certification may be 
operated. 

 All of the electric equipment that is part of the centrifuge/system, such as mo-
tor control units, valve control units, electric heaters, heater control units, and 
electrically controlled valves, shall be provided with a corresponding protec-
tive system and, if provided with the usual protective system, shall be ac-
commodated in a room that is not potentially explosive. 

 Monitoring devices on the centrifuge such as pressure and flow control de-
vices and temperature switches shall be connected to intrinsically safe EEx(i) 
circuits with Ex(i) buffer amplifier. 

 Take protective measures according to the measures for primary explosion 
protection in the near vicinity of the centrifuge/control system (ventilation etc.). 
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1.7 Operation 
 

 

Fig. 3  

  Adhere to the instructions stated in 
chapter “Operation”. 

 Comply with the information stated 
on the nameplate. The values sta-
ted for 

– Bowl speed  
– Density of the heavy liquid  
– Density of the solid matter (dried 

by centrifugal hydroextractor) 
are maximum values and must not 
be exceeded. 

 

 

Fig. 4  

 If unusual noises or vibrations occur 
on the centrifuge: 
 Shut down the centrifuge immedi-

ately via an "Emergency stop". 
 Evacuate the room. 
 Do not go back into the room until 

the centrifuge has come to a 
standstill. 

 

 

Fig. 5  

  Do not operate the bowl of the sepa-
rator for more than max. 15 min-
utes without any liquid, as this 
may result in an impermissible 
heating of the bowl material. 
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1.8 Maintenance and repair 
Maintenance of the control system in good time and replacement of worn or 
damaged system components is a must for reliable operation. 

 

 

Maintenance and repair work may only be carried out by the operator to the
extent described in the present manual. 

 

 

Maintenance and repair work that is not described in the present manual
may only be carried out by the manufacturer or by the "Central repair
workshops" authorised by the manufacturer. 
We recommend having the control system checked regularly by our specialists. 
These checks help maintain the operational reliability and avoid unexpected op-
erational standstills.  

 

 

Fig. 6  

 Prior to performing any maintenance 
and care operations:  
 Disconnect the electrical systems 

and equipment parts from the po-
wer supply by actuating the main 
switch. 

 Secure the unit against accidental 
reconnection to power using lock-
ing devices. 

 Do not start any maintenance work 
before the centrifuge has been 
switched off for at least 2 hours. 
This is necessary to allow all parts 
to cool down sufficiently so that 
there is no longer danger of injury 
due to hot surfaces. 

 

 

Do not start the maintenance and repair work until the centrifuge has come 
to a complete standstill! 
Please refer to the centrifuge instruction manual for how to check if the centrifuge
has come to a standstill. 

 
1.8.1 Care instructions 

 

 

The operating device may only be cleaned when it is switched off. 
Do not clean the control unit surfaces (display, keyboard) using aggressive or
acid-containing cleaning agents (pH-value 6 – 8, surfactant content < 5%, free 
from aromatic substances and ethanol). 
Do not clean the operating device with compressed air or a water steam-jet air 
ejector. Use a moist cleaning cloth with cleaning agent for cleaning. Use only
washing-up liquid or foaming display screen cleaning agents. 
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1.8.2 Requirements concerning the service personnel and spare parts 

 

 

Fig. 7  

  Use genuine spare parts by Westfalia Sepa-
rator only. 

The use of non-genuine parts results in: 
– safety risks,  
– reduced service life and availability, 
– increased service needs. 

 

If a safety risk results, any persons not comply-
ing with this information might be subject to pro-
secution under criminal law. Westfalia Separator 
shall not assume any liability or give any war-
ranty in such cases. 

 Make sure that only properly qualified personnel are entrusted with maintain-
ing the unit. This is the case with the service personnel of Westfalia Separator 
or personnel trained by Westfalia Separator.  
An inadequately maintained/installed machine presents a high safety risk for 
the operating personnel. 

 
1.8.3 Deactivation and "Emergency stop" 

Depending on its version, the control cabinet is equipped either with an Emer-
gency Stop button or with a main switch with Emergency stop function which al-
lows shutting down the drive in case of danger or abnormal centrifuge operation. 

The centrifuge is shut down in combination with external and internal Emer-
gency stop switches, there is no discharge. 

When actuating the main switch with an emergency stop function, the complete 
control system is disconnected from the power supply. 

 
   When shutting down the unit, ob-

serve the chapter "Operation". 
 Do not use the emergency stop 
switch for a normal shut-down! 

 

 Fig. 8    
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2.1 Function 
Control: 
The control unit SCU 8 is programmed at the factory for the required control 
function. 

 The connected motors and valves are activated according to the respective 
control task. 

 

Measuring: 
The current input, bowl and vibration speeds of the connected separator are 
measured. 

 

Display: 
The following measured values are displayed: 

 Current input 

 Bowl speed  

 Vibrations 

 Status of connected valves and motors 

 

Optional (expanding the hardware required): 

  Upper course flow 

 Concentrate flow 
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Controls: 
The following controls are provided in the control unit: 

 Controlling the start-up and exit water  

 

Optional (expanding the hardware required) 

 Controlling the product feed, 

 Controlling the washing water feed or the recirculation quantity, 

 Controlling the upper course pressure, 

 Controlling the discharge quantities in the middle phase, 

 Controlling the feed tank level, 

 

 

Modifications to the program by the end user are not allowed. 
 

 

The operator can use the keyboard to make the following settings: 

 Machine- and product-specific presets 

 Limit values 

 System-specific settings 

 
2.2 Features 

The control unit has the following features: 

 Graphic display for machine observation and intervention 

 Control unit with modular extensions 

 Multi-language text display 

 Function keys with LED status indication 

 Programmable logic controller 

 24V control voltage 

 High functional reliability 

 Long service life 
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2.3 Technical data  
 
Technical data 

Mains voltage 115/230 VAC ( 10%), selectable 

Frequency 50 Hz to 60 Hz 

Control voltage  24 VDC 

Supply line fuse see circuit diagram 

Ambient temperature 0 °C to 40 °C 

Housing 
Painted steel sheet, RAL 7035 

Customised models: stainless steel 

Enclosure 
IP 55 (when installed properly in accordance with 
the instructions stated in chapter "5 Installation 
and connection") 

Dimensions W x H x D see schematic diagram 

Cable entry From below through cable glands 

Display 

Graphic display (4-colour, blue mode 115.18 mm 
x 86.38 mm = 5.7“) 

Resolution: 320 x 240 pixels and backlighting. 

Touchscreen, analogue, resistive  

Electrical design in accordance with EN 60204-1 (optional core identification) 

Ambient conditions 3C2 in accordance with EN 60721-3-3 

 

The maximum power consumption per solenoid valve to be connected is 5 watts 
(24V DC). 
 

 

AC/DC valves are not permissible. 
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2.4 Part numbers 

 

Description Number 

Operating device OP 0005-4050-810 

Operating device OP (painted) 0005-4050-818 

Processor CPU 0005-4050-820 

Micro Memory Card (MMC) for CPU  128 kB 0005-4050-721 

Multi Media Card (MMC) for OP  128 MB 0005-3668-080 

Protective cover 0005-4050-713 

 
 

2.5 Special versions 
Special versions deviating from the versions described in this manual can be 
supplied: 

 The housing can be made of stainless steel. 

 Parts of the control system can be integrated in a compact control cabinet 
(e. g. with motor control unit etc.) or in a central control unit. 
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3.1 Getting acquainted with the operating elements 
 

 

Error

ACKOff

On 0 H O2Prod.

1                   2

3
 Fig. 9  

 

The operating device is built into the control cabinet door. The operating inter-
face consists of: 

1 Touchscreen 

2 Softkeys (depending on the screen display) 

3 Function keys with LED status indication 

 

 

All unmarked function keys have no function in the standard model. 
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3.1.1 Function keys 
The function keys have a global function:  

The actions which can be triggered are independent of the text on the touch-
screen. They each incorporate an LED which provides information on the state 
of the respective function. 

 
 

Key Key description Description 

 

Separator On This key switches the separator on. 
The LED lights up when the separator is switched on. 

 

Separator Off This key switches the separator off. 

The LED lights up when the separator is switched off. 

 

Product / Water OFF Pressing this key during production stops production.  

Pressing this key while the flushing program is running will stop the 
flushing program.  

The LED lights up when the production and the flushing program are 
switched off. 

 

Product ON This key starts production and opens the feed valve (if provided).  
The LED lights up when production is active. 

 

Water ON This key starts the flushing program. 

The LED lights up when the flushing program is activated. 

 

Service This key calls up the page with the currently pending service mes-
sages (see chapter 3.10.2 "Service messages"). 

The LED flashes as long as the service has not been carried out. 

 

Failure message This key calls up the screen with an overview of the current error 
messages or the alarm buffer (see the chapter 4.3 "Errors"). 

The LED flashes as long as an unacknowledged failure message is 
queued. 

 

Acknowledge the error 
messages 

This key is used for acknowledging the current error messages 
and/or all messages of an acknowledgement group (group acknow-
ledgements). 

However, the error is not automatically remedied.  
The LED lights up as long as unacknowledged alarm messages are 
queued. 
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3.1.2 Soft keys 

Softkeys have a local function: The actions which can be triggered depend on 
the display on the touchscreen and are represented by an icon. 

The following icons always have the same meaning: 

 
 

Key Key description Description 

 

Previous menu Calls up the previous menu. 

 

Previous menu Calls up the previous menu. 

 

Next menu Calls up the next menu. 

 

Separator menu Calls up the "Separator menu". (Separator with belt drive) 

 

Separator menu Calls up the "Separator menu". (Separator with direct drive) 

 

Timer menu Calls up the “Timer menu”. 

 

Service settings Calls up the service settings menu. 

 

System settings Calls up the system settings menu. 

 

Language selection Up to 5 languages are available. The next language is selected each 
time the key is pressed. The currently set language is displayed on 
the touchscreen . 

 

Project information Calls up the "Project information" menu. 
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Key Key description Description 

 

Save on MMC The values currently set are saved on the MMC. The symbol is 
shown inverted during the storage process. 

 

Read from MMC The values are read from the MMC. All settings saved before are 
restored. The symbol is shown inverted during the read process. 

 

Delete alarm buffer All error messages that are queued in the buffer are deleted. 

 

Change to the Windows 
Control Panel 

Certain functions, e.g. importing a new visualisation (see chapter 
4.6, require changing to the Windows Control Panel. 

 

Curve Calls up the "Curve" menu.  
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3.1.3 System keyboard 
Editing texts, numerical values and fields is always done in the same way. By 
touching the respective entry mask or input field, a numeric or alphanumerical 
keyboard is opened. 

Note: 
The upper window opens for numeric input and the lower window opens for al-
phanumerical input.  

 
 

1         

2

1         

3

 Fig. 10  

 

1 Input window 

2 Numeric keyboard 

3 Alphanumeric keyboard 
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Key Key description Description 

 

 

Cursor right / left The cursor in the input window moves from field to field by touching 
the cursor keys. 

 

ESC (Cancel) Touching this key is used to cancel inputs provided that they have 
not been confirmed using the Enter key. 

If the ESC key is pressed in an entry mask, the program returns to 
the previous menu. 

 

ENTER (Accept) Touching this key confirms and completes an entry. 

Shift
 

Shift (upper case / lower 
case) 

Touching this key shifts back and forth between upper case and 
lower case letters. 

 

Delete character (back-
space) 

Touching this key deletes the character left of the cursor in the input 
window. 
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3.1.4 Editing text/numerical values/fields 

 

 

 
 Fig. 11  

 

Editing texts, numerical values and fields is always done in the same way. The 
following example shows how to edit a numerical value. 

Example: 
The value "Time" is to be changed from "15:45:20" to "16:45:20". 

 By touching the input window "15:45:20",the window with the alphanumeric 
system keyboard opens. 

 The new time is entered into the input window by touching the individual 
numbers or characters. 

 Touching the ENTER key confirms the entry and the window closes. 
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3.2 Switching on the control unit 

When the control unit is switched on, it performs an operating system test for 
the CPU and the OP. Any required data are read in from the Micro Memory 
Card (MMC). 

Then the unit starts up with the following message. 

 Start-up takes about 1 minute. 
 

System report: 

No. Control unit 

140000 

Connection set up: Control unit_1, station 2, rack 0, position 2 

 

 

The main menu is displayed. According to chapter 3.6 "Main menu", the individ-
ual submenus can be called up from this main menu. 
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3.3 Password protection 

Certain entries and functions are only possible after entering a user name and 
password. You will be requested to enter the required information in a window. 

Note: 

 Enter "WS" as the user name. 

 The password is available from Westfalia Separator 

 
 

 

 
 Fig. 12  
 

 

 

The menu called up after entry of the password is not protected. This means 
that unauthorised persons may carry out changes in this menu. 

 

If no operation occurs after 5 minutes, the user is logged out. The password has 
to be re-entered in order to use the program again. 
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3.4 Program runs 
 

3.4.1 Separator operation 
 

Key Description 

Start separator  

 

Press the "Separator Start" key. 

  The message "Separator starting up" appears in the 
"Separator menu". 

 The following functions are performed in the decanter 
start-up phase: 
– The bowl motor is switched on. 
– The concentrate pump is switched on. 
– The “Separator start” time starts. 
 
Lubricating oil pump switch-on: 
Depending on the separator type, the lubricating oil pump 
is switched directly with the bowl motor or speed-
dependent if the limit value "Speed lubrication on" is ex-
ceeded. 
 

 When the start-up phase is complete, the message 
“Separator ready for operation” appears in the “Separator 
menu”. 
– The separator motor is now switched on. 
– The concentrate pump is switched on. 
–  The lubricating oil pump is now activated. 
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Key Description 

Starting production  

 

Press the „Prod. Start” key.  

  The message "Separator product" appears in the 
"Separator menu". 

– The separator motor is now switched on. 
– The concentrate pump is switched on. 
–  The lubricating oil pump is now activated. 
–  The rotating brush filter is switched on. 
–  The washing water pump is switched on. 
–  The feed pump is switched on with a delay. 
–  The process controllers are switched on after the re-

spective delay time has exceeded. 

Stopping production 

 

Press the „Prod. Stop” key.  

  The message "Separator ready for operation" appears in 
the "Separator menu". 

– The separator motor is now switched on. 
– The concentrate pump is switched on. 
–  The lubricating oil pump is now activated. 
–  The rotating brush filter is switched off. 
–  The feed pump is switched off. 
– The washing water pump is switched on. 
–  The process controllers are shut down. 
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Key Description 

Start flushing 

 

Press the "Start flushing" key.  

  The message "Separator flushing" appears in the 
"Separator menu". 

– The separator motor is now switched on. 
– The concentrate pump is switched on. 
– The lubricating oil pump is now activated. 
– The safety water line is switched to process water 

(warm water). 
– The solid material flushing valve opens.  
 
Flushing water on 
– The start-up / exit water control valve is opened 100%.  
– The “Flushing pulse” time starts. 
 
After expiry of the “Flushing pulse” time, the flushing water 
break is started 
– The start-up / exit water control valve is closed.  
– The “Flushing break” time starts  
 
After expiry of the "Flushing water break" time, the process 
is repeated until the "Flushing counter" has expired. 

Stop flushing 

 

Press the „Prod. Stop” key.  

  The message "Separator ready for operation" appears in 
the "Separator menu". 

– The separator motor is now switched on. 
– The concentrate pump is switched on. 
– The lubricating oil pump is now activated. 
– The solid material flushing valve closes. 
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Key Description 

Stop separator  

 

Press the "Separator stop" key.  

  The message "Separator off" appears in the "Separator 
menu". 
– The separator motor is switched off. 
– The lubricating oil pump is now activated. 
– The concentrate pump is switched on. 
– The washing water pump is switched on. 
 
After expiry of the "Overrun washing water pump" time 
– The washing water pump is switched off. 
 
After falling below the limit value "Speed lubrication on": 
– The lubricating oil pump is switched off. 
 
With the separator "Shutdown": 
– The concentrate pump is switched off. 
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3.5 Menu overview 

 

1

2
3 4 5

7

6

Fig. 13  
 

1 Main menu 

2 Project information 

3 Service settings 

4 Separator menu 

5 Separator feed 

6 System settings 

7 Language selection 
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3.6 Main menu 
The main menu appears after the control unit has been switched on. 

 Date and time are displayed in the top line (changes are possible in the  
"System settings" menu). 

 The separator type is displayed in the centre of the screen. 

 
 

 

 

Fig. 14 = 
 

From the main menu, the following submenus can be called up by touching the 
respective function key on the touchscreen: 

 

Key Key description see chapter 

 

Calls up the "Separator menu". 3.8 

 

Calls up the “Project information” 3.9 

 

Calls up the "Service settings" menu 3.10 

 

Calls up the "Feed separator" menu 3.7.1 

 

Calls up the "System settings" menu 3.11 

 

Up to 5 languages are available.  
The next language is selected each time the 
key is pressed. The currently set language is 
displayed on the screen above the soft key. 
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3.6.1 Description of icons 
 

Symbol Description 

Valves 

 Valve closed in automatic mode 

 Valve open in automatic mode 

 Valve closed in manual mode 

 Valve open in manual mode 

 Valve fault 

Constant-pressure valves 

 
Valve not throttled 

 
Valve throttled 

 
Symbol Description 

Pumps 

 
Pump OFF in automatic mode 

 
Pump ON in automatic mode 

 
Pump OFF in manual mode 

 
Pump ON in manual mode 

 
Pump fault 

Sensors 

 covered / activated 
 not covered / not activated 
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3.6.2 Manual /Automatic mode 
Call-up is from the individual menu and is opened by touching the drives. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

 

 

 

Fig. 15 = 

 

The drives are in normal automatic mode. For operation in manual mode, pro-
ceed as follows: 

 To manually operate, touch the desired drive on the touchscreen and a win-
dow opens.  

 By touching the "Man" button, manual mode is activated and the state of the 
drive remains unchanged.  

 Touching the "Man" key again toggles the state.  

 Touching the "auto" activates the automatic mode. In automatic mode, the 
drive takes on the state from the automatic program. 

 After expiry of a delay time (see below the Manual/Auto field), the drive must 
show the correct state, otherwise a fault message appears. 

 Touching the "ESC" key closes the pop-up window. 

 At the top is an empty field in which the drive description can be entered. 

 

Note: 

After manual operation of a drive, ensure that the drive is set back to automatic 
mode again. 
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3.7 Separator feed 
Call-up is from the "Main menu" or "Separator menu". 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical val-
ues/fields". 

 

1      

2

3

4

6

5

 

Fig. 16 = 

 
Parameter Meaning 

Water pressure (1) If the start-up / exit water pressure is too low, the 
icon flashes that there is a fault. 

The start-up / exit wa-
ter control valve (22) 

The control value (output value) of the controller is 
shown by the bar display. By touching the valve 
icon, the window "R111 start-up / exit water con-
troller" opens. 

Feed (3) Current flow display for the feed  

Feed pump (4) By touching the pump symbol you open manual / 
automatic mode. 

Rotating brush filter (5) By touching the motor symbol you open manual / 
automatic mode. 

Level display for the 
feed tank (6) 

By touching the display field, the controller display 
opens. 

 

Other functions: 
 

Key Key description 

 

Main menu 

 

Separator menu  
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3.7.1 Start-up / exit watercontroller 
Call-up is from the "Separator feed" menu by touching the start-up / exit water 
valve symbol. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

The start-up / exit water controller is operated in automatic mode only. 

 

6

5

4

3

2

1

 

Fig. 17 = 

 
Parameter Meaning 

Curves (1) Curve display of actual value x and control value y 
(dotted). 

y (2) Control value display 
Numerically and graphically as bars (0 – 100 %). The set 
value indicates the actual setting of the variable speed 
drive independently from whether it is a "normally open" 
or a "normally closed" variable speed drive. 

 0% = closed 
 100% = open 

Auto (3) Display automatic mode . 

Actual value (4) Display of the actual value x . 

The display is numerical and graphical as bars. 

Measuring range 
limit value (5) 

Display and input of the measuring range limit value  
of the flow sensor e.g. 0 – 200 m³ corresponds to  
4 – 20 mA. 

Setpoint (6) Display of the setpoint. 

The display is numerical and graphical as bars. 
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Other functions: 
 

Key Key description 

 

Separator feed  

 

Start-up / exit water controller, parameters 
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3.7.2 Parameters for the start-up / exit water controller 
 

1        

2

3

4

5

6

 

Fig. 18 = 

 
Display Meaning 

Setpoint when 
operating (1) 

Setpoint of start-up / exit water with rated speed of the 
separator. The setpoint rises linear with the separator 
speed. 

Rated speed 
separator (2) 

This value is used to calculate the start-up / exit water 
setpoint. 

Gain Kp (3) Proportional coefficient (P portion of controller). 

This value indicates the constant variable with which the 
controller reacts upon a controller difference and changes 
the control variable accordingly. A high proportional coef-
ficient Kp makes the controller faster. 

Integration time 
Tn (4) 

Readjustment time (I portion of controller). 

This value describes the speed at which the control value 
changes when a control difference occurs. This speed is 
proportional to the control difference. A longer readjust-
ment time Tn makes the controller slower. 

y100 (5) Time taken for the control valve start-up / exit water to 
open 100% when "Production off". 

yS (6) Time taken for the control valve start-up / exit water to 
open 20 % when "Separator on". 

 

Other functions: 
 

Key Key description 

 

Controller start-up / exit water  
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3.7.3 Controller for the level of the feed tank  
Call-up is from the "Separator feed" menu by touching the display field. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 
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Fig. 19 = 

 
Parameter Meaning 

Curves (1) Curve display of actual value x and control value y 
(dotted). 

Set value range 
(2) 

Limitation of the control value output in automatic mode 

y (3) Control value display 
Numerically and graphically as bars (0 – 100 %). The set 
value indicates the actual setting of the variable speed 
drive independently from whether it is a "normally open" 
or a "normally closed" variable speed drive. 

 0% = closed 
 100% = open 

Auto (4) Switch-over manual / automatic mode . 

Actual value (5) Display of the actual value x . 

The display is numerical and graphical as bars. 

Measuring range 
limit value (6) 

Display and input of the measuring range limit value of 
the flow sensor e.g. 0 – 100 % corresponds to 4 – 20 mA. 

Setpoint (7) Display of the setpoint. 

The display is numerical and graphical as bars. 
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Other functions: 
 

Key Key description 

 

Separator feed  

 

Controller for level of the feed tank , parameters 

 

 
3.7.4 Controller parameters for the level of the feed tank  
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Fig. 20 = 

 
Parameter Meaning 

Delay release (1) After switching on the separator, automatic mode is re-
leased after the expiry of this delay time. 

Limit value high 
and delay (2) 

If the flow exceeds this limit value, after the expiry of the 
delay time, the alarm, error - level of feed tank high‘ is 
displayed.(message only) 

Limit value low 
and delay (3) 

If the flow drops below this limit value, after the expiry of 
the delay time, the alarm "error - level of feed tank low" 
is displayed.(message only) 

Gain Kp (4) Proportional coefficient (P portion of controller). 
This value indicates the constant variable with which the 
controller reacts upon a controller difference and chan-
ges the control variable accordingly. A high proportional 
coefficient Kp makes the controller faster. 
The direction of the control action can be inverted (field 
1 / -1) 
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Parameter Meaning 

Integration time 
Tn (5) 

Readjustment time (I portion of controller). 

This value describes the speed at which the control value 
changes when a control difference occurs. This speed is 
proportional to the control difference. A longer readjust-
ment time Tn makes the controller slower. 

NC / NO (6) NC normally close: The control valve is closed at an out-
put current of 4 mA. 

NO normally open: The control valve is open at an output 
current of 4 mA. 

 

Other functions: 
 

Key Key description 

 

Controller display  
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3.8 Separator menu 
This is called up from the "Main menu". 

This menu shows the separator and the associated pumps and motors. 

Note: 

 The figure below is an example. This figure may deviate for other separator 
types and applications. 

 The individual menus are called up by touching the respective measured  
value. 
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Fig. 21 = 

 
Parameter Meaning 

Feed flow (1) Controller call-up 

Upper course flow (2) Setting values call-up 

Setpoint bowl speed (3) Setting in % 

0% = min. frequency of frequency converter 

100% = max. frequency of frequency converter 

Concentrate flow (4) Setting values call-up 

Concentrate pump (5) Window for manual / automatic mode opens. 

Bowl speed (6) Setting values call-up 
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Parameter Meaning 

Flow washing water / recircu-
lation (7) 

Controller call-up 

Density / washing water 
pressure (8) 

Controller call-up 

Washing water / recirculation 
pump (9) 

Window for manual / automatic mode opens. 

Vibro (10) Setting values  

Lubricating oil pump motor 
(11) 

Status display 

Separator motor current (12) Setting values call-up 

Separator motor (13) Status display 

Flow middle phase (14) Controller call-up 

Upper course pressure (15) Controller call-up 

Separator (16 Status display 

 

Other functions: 
 

Key Key description 

 

Calls up the "Feed separator" menu. 

 

Calls up the "Curves" menu. 

 

Calls up the "Timer" menu. 
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3.8.1 Upper course pressure regulator 
Call-up is from the "Separator" menu by touching the display field. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 
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Fig. 22 = 

 
Parameter Meaning 

Curves (1) Curve display of actual value x and control value y 
(dotted). 

Set value range 
(2) 

Limitation of the control value output in automatic mode 

y (3) Control value display 

Numerically and graphically as bars (0 – 100 %). The set 
value indicates the actual setting of the variable speed 
drive independently from whether it is a "normally open" 
or a "normally closed" variable speed drive. 

 0% = closed 
 100% = open 

Auto (4) Switch-over manual / automatic mode . 

Actual value (5) Display of the actual value x . 

The display is numerical and graphical as bars. 

Measuring range 
limit value (6) 

Display and input of the measuring range limit value of 
the pressure sensor e.g. 0 – 16.0 bar corresponds to  
4 – 20 mA. 

Setpoint (7) Display of the setpoint. 

The display is numerical and graphical as bars. 
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Other functions: 
 

Key Key description 

 

Separator menu  

 

Upper course pressure regulator, parameters 
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3.8.2 Parameters for the upper course pressure regulator 
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Fig. 23 = 

 
Parameter Meaning 

Delay release 
(1) 

After switching on the product, automatic mode is re-
leased after the expiry of this delay time. 

Limit value high 
and delay (2) 

If the upper course pressure exceeds this limit value, after 
expiry of the delay time, the alarm "error - upper course 
pressure high" is displayed and the setpoint set to "0.0 
bar".  

Limit value low 
and delay (3) 

If the upper course pressure drops below this limit value, 
after the expiry of the delay time, the alarm, error - upper 
course pressure low" is displayed.(message only)  

Gain Kp (4) Proportional coefficient (P portion of controller). 
This value indicates the constant variable with which the 
controller reacts upon a controller difference and changes 
the control variable accordingly. A high proportional coef-
ficient Kp makes the controller faster. 
The direction of the control action can be inverted  
(field a / -1) 

Integration time 
Tn (5) 

Readjustment time (I portion of controller). 

This value describes the speed at which the control value 
changes when a control difference occurs. This speed is 
proportional to the control difference. A longer readjust-
ment time Tn makes the controller slower. 

NC / NO (6) NC normally close: The control valve is closed at an out-
put current of 4 mA. 

NO normally open: The control valve is open at an output 
current of 4 mA. 
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Other functions: 
 

Key Key description 

 

Controller display  
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3.8.3 Controller for the flow of the middle phase 
Call-up is from the "Separator" menu by touching the display field. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 
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Fig. 24 = 

 
Parameter Meaning 

Curves (1) Curve display of actual value x and control value y 
(dotted). 

Set value range 
(2) 

Limitation of the control value output in automatic mode 

y (3) Control value display 

Numerically and graphically as bars (0 – 100 %). The set 
value indicates the actual setting of the variable speed 
drive independently from whether it is a "normally open" or 
a "normally closed" variable speed drive. 

 0% = closed 
 100% = open 

Auto (4) Switch-over manual / automatic mode . 

Actual value (5) Display of the actual value x . 

The display is numerical and graphical as bars. 

Measuring ran-
ge limit value (6) 

Display and input of the measuring range limit value of the 
flow sensor e.g. 0 – 200 m³ corresponds to 4 – 20 mA. 

Setpoint (7) Display of the setpoint. 

The display is numerical and graphical as bars. 
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Other functions: 
 

Key Key description 

 

Separator menu  

 

Controller for the flow middle phase, parameters 
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3.8.4 Controller parameters for the flow of the middle phase 
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Fig. 25 = 

 
Parameter Meaning 

Delay release (1) After switching on the product, automatic mode is  
released after the expiry of this delay time. 

Limit value high 
and delay (2) 

If the flow exceeds this limit value, after the expiry of the 
delay time, the alarm "error - flow middle phase high" is 
displayed.(message only) 

Limit value low 
and delay (3) 

If the flow drops below this limit value, after the expiry of 
the delay time, the alarm "error - flow middle phase low" 
is displayed.(message only) 

Gain Kp (4) Proportional coefficient (P portion of controller). 
This value indicates the constant variable with which the 
controller reacts upon a controller difference and chan-
ges the control variable accordingly. A high proportional 
coefficient Kp makes the controller faster. 
The direction of the control action can be inverted (field 
a / -1) 

Integration time 
Tn (5) 

Readjustment time (I portion of controller). 

This value describes the speed at which the control va-
lue changes when a control difference occurs. This 
speed is proportional to the control difference. A longer 
readjustment time Tn makes the controller slower. 
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Parameter Meaning 

NC / NO (6) NC normally close: The control valve is closed at an 
output current of 4 mA. 
 
NO normally open: The control valve is open at an out-
put current of 4 mA. 

 

Other functions: 
 

Key Key description 

 

Controller display  
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3.8.5 Motor current /output for separator 
Call-up is from the "Separator menu" by touching the display field. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

 

 

 

Fig. 26 = 
 

Preselection in A / kW 

 Current display in Amperes (A) with star-delta motor switch-on 

 Output display in Kilowatt (kW) with motor switch-on with frequency converter 

Display :  current load on the separator motor in % 

 

max : 

 A: measuring range of the current transformer 

 kW: measuring range of the output display of the frequency converter 

 

100 % : Value for 100 % motor load 

 

Other functions: 
 

Key Key description 

 

Separator menu  
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3.8.6 Controller for the flow of the feed 
Call-up is from the "Separator" menu by touching the display field. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

 

7

6

5

4

3

2

1

 

Fig. 27 = 

 
Parameter Meaning 

Curves (1) Curve display of actual value x and control value y 
(dotted). 

Set value range (2) Limitation of the control value output in automatic 
mode 

y (3) Control value display 

Numerically and graphically as bars (0 – 100 %). The 
set value indicates the actual setting of the variable 
speed drive independently from whether it is a "nor-
mally open" or a "normally closed" variable speed 
drive. 

 0% = closed 
 100% = open 

Auto (4) Switch-over manual / automatic mode . 

Actual value (5) Display of the actual value x . 

The display is numerical and graphical as bars. 

Measuring range 
limit value (5) 

Display and input of the measuring range limit value  
of the flow sensor e.g. 0 – 200 m³ corresponds to  
4 – 20 mA. 

Setpoint (7) Display of the setpoint. 

The display is numerical and graphical as bars. 
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Other functions: 
 

Key Key description 

 

Separator menu  

 

Controller for the flow of the feed, parameters 

 

 
3.8.7 Controller parameters for the flow of the feed 
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Fig. 28 = 

 
Parameter Meaning 

Delay release (1) After switching on the product, automatic mode is 
released after the expiry of this delay time. 

Limit value high and 
delay (2) 

If the flow exceeds this limit value, after the expiry 
of the delay time, the alarm "error - feed flow high" 
is displayed.(message only) 

Limit value low and 
delay (3) 

If the flow drops below this limit value, after the 
expiry of the delay time, the alarm, "error - feed flow 
low" is displayed.(message only). 
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Parameter Meaning 

Gain Kp (4) Proportional coefficient (P portion of controller). 
This value indicates the constant variable with 
which the controller reacts upon a controller differ-
ence and changes the control variable accordingly. 
A high proportional coefficient Kp makes the con-
troller faster. 
 
The direction of the control action can be inverted 
(field 1 / -1) 

Integration time Tn (5) Readjustment time (I portion of controller). 

This value describes the speed at which the control 
value changes when a control difference occurs. 
This speed is proportional to the control difference. 
A longer readjustment time Tn makes the controller 
slower. 

NC / NO (6) NC normally close: The control valve is closed at an 
output current of 4 mA. 

NO normally open: The control valve is open at an 
output current of 4 mA. 

 

Other functions: 
 

Key Key description 

 

Controller display  

 

Next display  
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3.8.8 Setpoint adjustment 1 for the controller for the flow of the feed 
 

 

 

Fig. 29 = 

 
Parameter Meaning 

Setpoint adjustment  Preselection of the setpoint adjustment 
 fixed = the setpoint is specified fixed in entry field 

"w". 
 Recirculation = depending on the position of the 

recirculation control valve, the setpoint is reduced 
or increased by the setpoint step. 

 Density = depending on the density measurement, 
the setpoint is reduced or increased by the set-
point step. 

Delay release  If the recirculation or density is preselected, after the 
product has been switched on, the automatic setpoint 
adjustment is released with a delay. 

Dead time  The setpoint is updated cyclically after the dead time 
has expired. 

Setpoint step  The value by which the current setpoint is increased 
or reduced after expiry of the dead time. 

Setpoint limit min  Lower setpoint limit 

Setpoint limit max  Upper setpoint limit 

 
Key Key description 

 

Previous display  

 

Next display  
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3.8.9 Setpoint adjustment 2 for the controller for the flow of the feed 
 

 

 

Fig. 30 = 
 

Parameter Meaning 

Ymin Preselection: recirculation 

If the position of the recirculation control valve drops below 
this value, the setpoint is reduced by the setpoint step 

Ymax Preselection: recirculation 

If the position of the recirculation control valve exceeds this 
value, the setpoint is increased by the setpoint step 

Pmin Preselection: density 

If the density measurement drops below this value, the 
setpoint is increased by the setpoint step. 

Pmax Preselection: density 

If the density measurement exceeds this value, the setpoint 
is reduced by the setpoint step. 

 

Other functions: 
 

Key Key description 

 

Previous display  
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3.8.10 Upper course flow 
Call-up is from the "Separator menu" by touching the measured value "Upper 
course flow". 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 
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Fig. 31 = 

 
Parameter Meaning 

Delay release (1) After switching on the product, the alarms are re-
leased after the expiry of this delay time. 

Display value (2) Display of current upper course flow value. 

Measuring range limit 
value (3) 

Display and input of the measuring range limit value 
of the flow sensor e.g. 0 – 150 m³ corresponds to 
4 – 20 mA. 

Limit value high and 
delay (4) 

If the flow exceeds this limit value, after the expiry 
of the delay time, the alarm, error - upper course 
flow high‘ is displayed (message only). 

Limit value low and 
delay (5) 

If the flow drops below this limit value, after the 
expiry of the delay time, the alarm, "error - upper 
course flow low" is displayed (message only). 

 

Other functions: 
 

Key Key description 

 

Separator menu  
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3.8.11 Concentrate flow 
Call-up is from the "Separator menu" by touching the measured value "Concen-
trate flow". 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 
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Fig. 32 = 

 
Parameter Meaning 

Delay release (1) After switching on the product, the alarms are re-
leased after the expiry of this delay time. 

Display value (2) Display of current concentrate flow value. 

Measuring range limit 
value (3) 

Display and input of the measuring range limit value 
of the flow sensor e.g. 0 – 60 m³ corresponds to  
4 – 20 mA. 

Limit value high and 
delay (4) 

If the flow exceeds this limit value, after the expiry of 
the delay time, the alarm, "error - concentrate flow 
high" is displayed.(message only). 

Limit value low and 
delay (5) 

If the flow drops below this limit value, after the expiry 
of the delay time, the alarm, "error - concentrate flow 
low" is displayed (message only). 

 

Other functions: 
 

Key Key description 

 

Separator menu  
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3.8.12 Bowl speed 

Call-up is from the "Separator menu" by touching the measured value "Bowl 
speed". 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical val-
ues/fields". 

 

 

 

Fig. 33 = 

 
Parameter Meaning 

Bowl speed Display of current bowl speed 

Bowl overspeed If the bowl speed exceeds this limit, the separator is 
switched off. 

Speed reached  If the bowl speed drops below this limit value, the mes-
sage "Speed drop" is displayed (message only). If the 
message lasts longer than 30 sec, the separator is 
switched off. 

Speed lubrication 
on  

If the bowl speed exceeds this limit, the lubricating oil 
pump is switched on. If the separator is switched off 
and the speed drops below, the lubricating oil pump is 
switched off. 

Speed of washing 
water pump on  

If the bowl speed exceeds this limit value, the washing 
water pump is switched on. The washing water pump 
is switched off with a delay after the product switch-off. 

 

Other functions: 
 

Key Key description 

 

Separator menu  
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3.8.13 Motor speed (only in the case of a star-delta switching) 
Call-up is from the "Separator menu" by touching the measured value "Motor 
speed". 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

 

 

 

Fig. 34 = 

 
Parameter Meaning 

Motor speed Display of current motor speed 

Star-delta motor 
speed 

If the motor speed exceeds this limit value, the motor 
switches from star to delta. 

Motor speed 
counterflow 
brakes 

If the emergency stop is pressed or the error "Vibro stage 
2" or "Vibration broken wire" is displayed and the limit 
value is fallen short of, the counterflow brakes are applied. 

 

Other functions: 
 

Key Key description 

 

Separator menu  
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3.8.14 Controller for the flow of the washing water / recirculation 

Call-up is from the "Separator" menu by touching the display field. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 
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Fig. 35 = 

 
Parameter Meaning 

Curves (1) Curve display of actual value x and control value y 
(dotted). 

Set value range (2) Limitation of the control value output in automatic 
mode 

y (3) Control value display 
Numerically and graphically as bars (0 – 100 %). The 
set value indicates the actual setting of the variable 
speed drive independently from whether it is a "nor-
mally open" or a "normally closed" variable speed 
drive. 

 0% = closed 
 100% = open 

Auto (4) Switch-over manual / automatic mode . 

Actual value (5) Display of the actual value x . 

The display is numerical and graphical as bars. 

Measuring range 
limit value (6) 

Display and input of the measuring range limit value  
of the flow sensor e.g. 0 – 60 m³ corresponds to  
4 – 20 mA. 

Setpoint (7) Display of the setpoint. 

The display is numerical and graphical as bars. 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2914 of 3168



8551-9001-010 / 3209 67 

Mechanical separation / GEA Westfalia Separator 

 

Other functions: 
 

Key Key description 

 

Separator menu  

 

Controller for the flow washing water / recirculation, parameters 
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3.8.15 Controller parameters for the flow of the washing water / 
recirculation 
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Fig. 36 = 

 
Parameter Meaning 

Delay release (1) After switching on the product, automatic mode is re-
leased after the expiry of this delay time. 

Limit value high 
and delay (2) 

If the flow exceeds this limit value, after the expiry of the 
delay time, the alarm, error - flow of washing water / 
recirculation high‘ is displayed (message only). 

Limit value low 
and delay (3) 

If the flow drops below this limit value, after the expiry of 
the delay time, the alarm, "error - flow of washing water / 
recirculation low" is displayed (message only). 

Gain Kp (4) Proportional coefficient (P portion of controller). 
This value indicates the constant variable with which the 
controller reacts upon a controller difference and chan-
ges the control variable accordingly. A high proportional 
coefficient Kp makes the controller faster. 
 
The direction of the control action can be inverted (field 
a / -1) 

Integration time 
Tn (5) 

Readjustment time (I portion of controller). 

This value describes the speed at which the control va-
lue changes when a control difference occurs. This 
speed is proportional to the control difference. A longer 
readjustment time Tn makes the controller slower. 
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Parameter Meaning 

NC / NO (6) NC normally close: The control valve is closed at an output 
current of 4 mA. 
 
NO normally open: The control valve is open at an output 
current of 4 mA. 

 

Other functions: 
 

Key Key description 

 

Controller display  
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3.8.16 Density / washing water pressure controller 
Call-up is from the "Separator" menu by touching the display field. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 
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Fig. 37 = 

 
Parameter Meaning 

Curves (1) Curve display of actual value x and control value y 
(dotted). 

Set value range (2) Limitation of the control value output in automatic 
mode 

y (3) Control value display 

Numerically and graphically as bars (0 – 100 %). The 
set value indicates the actual setting of the variable 
speed drive independently from whether it is a "nor-
mally open" or a "normally closed" variable speed 
drive. 

 0% = closed 
 100% = open 

Auto (4) Switch-over manual / automatic mode . 

Actual value (5) Display of the actual value x . 

The display is numerical and graphical as bars. 

Measuring range 
limit value (6) 

Display and input of the measuring range limit value of 
the pressure sensor e.g. 0 – 16.0 bar corresponds to 
4 – 20 mA. 

Setpoint (7) Display of the setpoint. 

The display is numerical and graphical as bars. 
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Other functions: 
 

Key Key description 

 

Separator menu  

 

Density / washing water pressure controller, parameters 
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3.8.17 Parameters for the density / washing water pressure controller 
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Fig. 38 = 

 
Parameter Meaning 

Delay release (1) After switching on the product, automatic mode is re-
leased after the expiry of this delay time. 

Limit value high 
and delay (2) 

If the density exceeds this limit value, after the expiry of 
the delay time, the alarm, error - density high‘ is dis-
played (message only). 

Limit value low 
and delay (3) 

If the density drops below this limit value, after the expiry 
of the delay time, the alarm, "error - density low" is dis-
played (message only). 

Gain Kp (4) Proportional coefficient (P portion of controller). 
This value indicates the constant variable with which the 
controller reacts upon a controller difference and chan-
ges the control variable accordingly. A high proportional 
coefficient Kp makes the controller faster. 
 
The direction of the control action can be inverted (field 
a / -1) 

Integration time 
Tn (5) 

Readjustment time (I portion of controller). 

This value describes the speed at which the control va-
lue changes when a control difference occurs. This 
speed is proportional to the control difference. A longer 
readjustment time Tn makes the controller slower. 

NC / NO (6) NC normally close: The control valve is closed at an 
output current of 4 mA. 
 
NO normally open: The control valve is open at an out-
put current of 4 mA. 
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Other functions: 
 

Key Key description 

 

Controller display  
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3.8.18 Vibro 
Call-up is from the "Separator menu" by touching the measured value "Vibro I". 

Call-up is from the "Separator menu". 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

 

 

 

Fig. 39 = 

 
Parameter Meaning 

Vibro Display of current vibration. 

max  Measuring range limit value 

high / flushing program If the vibrations in the flushing program (product-
dependent option) exceed this limit value, the flush-
ing program is switched off. 

 

Other functions: 
 

Key Key description 

 

Separator menu  
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3.8.19 Timer menu 
Call-up is from the "Separator menu". 

 

 

Correct timer setting is very important for flawless separator function. If in doubt,
contact Westfalia Separator.  

The actual value of each timer is displayed and the associated target value can 
be edited. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

 
 

 
 Fig. 40  

 
Display Meaning 

Separator start-up The bowl takes a certain start-up time to reach its 
speed. 

Only after expiry of the start-up time is the error "Speed 
drop" issued. 

Hood flushing 
break 

After this wait time has expired, the hood flushing water 
valve is opened. 

The hood flushing cycle starts after expiry of the separa-
tor start-up time and stops after switch-off of the separa-
tor with a separator shutdown. 

Hood flushing 
pulse 

Opening time for the hood flushing water valve. 

Delay time - oil 
filter blocked 

If the lubricating oil pump is switched on and the oil filter 
is blocked, after expiry of this delay time, the alarm, 
error - oil filter soiled‘ is issued. 

After expiry of the time "Delay separator off / filter blo-
cked", the separator is switched off. 

Delay time - oil 
flow low 

If the lubricating oil pump is switched on and the oil flow 
is low, after expiry of this delay time, the alarm, "error oil 
flow min." is issued. 

After expiry of the time "Delay separator off / filter blo-
cked", the separator is switched off. 
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 Fig. 41  

 
Display Meaning 

Delay time - alarm safety 
water mode  

If the separator is not in production or running 
the flushing program, after expiry of this time, 
the message "Safety water mode !" is issued. 

Overrun washing water / 
recirculation pump 

The washing water pump is switched off with a 
delay after the product switch-off. 

Delay time - separator off 
/ speed drop 

If the message, Speed drop‘ lasts longer than 30 
sec, the separator is switched off. 

Delay time - separator off 
/ filter blocked 

If the alarm, "error - oil filter blocked" lasts longer 
than 3600 sec, the separator is switched off. 

 

Other functions: 
 

Key Key description 

 

Previous menu 

 

Separator menu  

 

Next menu 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2924 of 3168



8551-9001-010 / 3209 77 

Mechanical separation / GEA Westfalia Separator 

 
 

 
 Fig. 42  

 
Display Meaning 

Post-running time - 
safety water 

If the speed measurement "error - overspeed" or 
"error - speed drop" malfunctions, the safety water 
valve remains open 100% for this time. 

Flushing counter Number of flushing cycles 

Flushing pulse Opening time for the process water 

Flushing break Wait time until the next flushing pulse. 

 

Other functions: 
 

Key Key description 

 

Separator menu  

 

Previous menu 
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3.8.20 Curves menu 

Call-up is from the "Separator menu". 

In each case, 2 values are displayed. The process value on the right is shown 
dotted . 

Example of a curve display 
 

 

 
 Fig. 43  
 

Other functions: 
 

Key Key description 

 

Separator menu  

 

Next curve 
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3.9 Project information 

The Project information menu is called up from the main menu. This menu con-
tains important information that must be indicated when you have any ques-
tions. 

 

 

 

Fig. 44 = 

 

Other functions: 
 

Key Key description 

 

Main menu 

 

Separator menu  
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3.10 Service settings 
 

3.10.1 Maintenance intervals 
This menu displays the operating hours, the next maintenance interval and the 
address of the responsible service partner. 

Note: 
The following pages are protected by a service password: 

– "Motor lubrication service" 
– "Machine maintenance service" 
– "Operating hours" (for the synchronisation with the mechanical counter) 

 
The control unit stores the entries in the corresponding fields only after the valid 
service password has been entered. 

 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

 

 

 

Fig. 45 = 

 
 

Parameter Meaning 

Hour counter Displays the operating hours. 

Motor lubrication 
service 

This parameter is visible only on separators with 
relubrication-type main motor and when selected.  

The setting value is an interval in hours after which 
the motor must be lubricated. 
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Parameter Meaning 

Machine maintenance 
service 

Order a service when the set date has been 
reached. 

Service partner Name, address, phone no. etc. are password-
protected. These entries are made by the Westfalia 
Separator Service upon commissioning the unit. 

Password Resets the service display 

 Display reads „Please lubricate motor“: After 
lubrication is complete and entry of a value 
other than „0“ in the “Password” field.  

 Display reads “Please order next service”: After 
Westfalia Separator has carried out a service 
and entry of a valid password in the “Password” 
field. 

 

Note: 

After installing a new program or replacing the CPU, all setting values must be 
re-entered or checked by the Westfalia Separator Service or by authorised per-
sonnel. 

 

Other functions: 
 

Key Key description 

 

Main menus 
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3.10.2 Service message 
The pending maintenance intervals are displayed in this window. 

 

 

 

Fig. 46 = 

 
 

Key Description 

 

 The LED in the „Service“ function key flashes. 

 The service symbol in the top line flashes. 

 After pressing the "Service" function key, the "Pending 
messages" window opens. By pressing again, you can 
reach the service buffer. 

 The windows show the following information: 

– a message number, 

– date and time of message arrival, 

– the status, 

– the service message in plain text (e.g. Please call for 
next service). 

 Close the window by touching the X in the upper right-
hand corner. 

 

Notes: 
Please refer to the separator instruction manual. The main-
tenance intervals specified there are binding. 
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3.10.3 Service buffer 
Occurring service messages are written to the service buffer. A new entry is 
created in the service buffer whenever a status change takes place (come/ 
gone). 

 
 

 

 

Fig. 47 = 

 
 

Explanation of the display example: 
 
 

Display Meaning 

No.: 9 

Please order next 
service 

Message number and service message in plain text. 

Time: 

10:05:52 

Time of status change (come / acknowledged) of the 
service message. 

Date: 

28.07.2009 

Date of the status change (come / acknowledged) of 
the service message. 

Status: 

(K)G 

Status of the service message: 
 K = service message has come 
 G = service message has gone 

 

Close the window by touching the X in the upper right-hand corner. 
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3.11 System settings 

The System settings menu is called up from the main menu. 

Date and time can be edited and further settings carried out in this menu. 

Editing is performed as described in chapter 3.1.4 "Editing text/numerical  
values/fields". 

 

 

 

Fig. 48 = 

 

Other functions: 
 

Key Key description 

 

Depending on the position of installation and viewing angle, a 
parallax may occur when operating the operating device. To 
prevent any operating errors that may result from this, please 
recalibrate the touchscreen in the startup phase or during run-
ning operation. A new window appears. Follow the instructions. 

 

Touch the button repeatedly to reduce the contrast. 

 

Touch the button repeatedly to increase the contrast. 

 

Main menu. 

 

Change to Windows Control Panel. 

Certain functions, e.g. importing a new visualisation (see chap-
ter 4.6, require changing to the Windows Control Panel. 

This function is password-protected.  

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2932 of 3168



8551-9001-010 / 3209 85 

Mechanical separation / GEA Westfalia Separator 

 

 

Delete alarm buffer. 

All error messages that are queued in the buffer are deleted. 

This function is password-protected.  

 

Save on MMC 

All settings made should be saved to complete a start-up pro-
cedure. 

All adjustable parameters and times are saved on the plug-in 
memory module (MMC: Micro Memory Card). The program is 
stored on the MMC, too.  

The parameters are stored in a sector of the MMC which allows 
data to be retrieved also after connecting the card to another 
device (e.g. to another SCU 8).  

This retrieval function can also be useful if the saved status has 
to be restored after several parameter changes. 

The symbol is shown inverted during the storage process. 

This function is password-protected.  

 

Read from MMC 
Note: 
When this function is carried out, all current settings are over-
written! 

The values are read from the MMC. All settings saved before 
are restored. The symbol is shown inverted during the read 
process. 

This function is password-protected.  
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Note 
Notes 
Notes 

Anotaciones 
Notes 
Notes 
Note 
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4 Maintenance 

 
4.1 Accident prevention ...............................................................................88 
4.2 Requirements concerning the service personnel and spare parts ........88 
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4.3.1 Error messages .....................................................................................89 
4.3.2 Pending messages ................................................................................90 
4.3.3 Alarm buffer ...........................................................................................91 
4.3.4 Failure messages: Causes and remedies .............................................92 
4.3.5 Status and alarm indicator .....................................................................96 
4.4 Changing the Micro Memory Card (MMC).............................................98 
4.5 CPU reset ..............................................................................................99 
4.6 Importing a new visualisation ..............................................................100 
4.7 Centralised control via floating contacts ..............................................101 
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4.1 Accident prevention 
When performing maintenance and repair work, comply with the safety instruc-
tions stated in section 1.  

The most important safety instructions which especially concern maintenance 
and repairs will now be repeated for reasons of safety.  

 
 

Fig. 49  

 Prior to performing any maintenance and care 
operations:  
 Disconnect the electrical systems and equip-

ment parts from the power supply by actuating 
the main switch. 

 Secure the unit against accidental reconnection 
to power using locking devices. 

 Do not start any maintenance work before the 
centrifuge has been switched off for at least 2 
hours. This is necessary to allow all parts to 
cool down sufficiently so that there is no lon-
ger danger of injury due to hot surfaces. 

 

 
4.2 Requirements concerning the service personnel and spare parts 

 
 

Fig. 50  

  Only use genuine spare parts from Westfalia 
Separator. 

The use of non-genuine parts results in: 
– safety risks  
– reduced service life and availability 
– increased service needs 

 

If a safety risk results, any persons not comply-
ing with this information might be subject to pro-
secution under criminal law. Westfalia Separator 
shall not assume any liability or give any war-
ranty in such cases. 

 

Make sure that only properly qualified personnel are entrusted with maintaining 
the unit. This is the case with the service personnel of Westfalia Separator or 
personnel trained by Westfalia Separator.  

An inadequately maintained/installed machine presents a high safety risk for the 
personnel. 
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4.3 Errors 
 

4.3.1 Error messages 
An error is signaled by a potential-free contact and by an error message window 
on the touchscreen of the control unit. 

 

 

 

Fig. 51 = 

 

Proceed as follows in the error message window. 
 

Key Description 

 

 Acknowledge the error message. 

 However, the error is not automatically remedied.  

 

 The LED in the „ERROR“ function key flashes. 

 After pressing the "ERROR" function key, the "Failure 
messages" window opens with the current errors. After 
pressing again, the "Pending messages" window opens. 

 The windows show the following information: 

– The message number, 

– date and time of the error message arrival, 

– the failure message in plain text (e.g. Failure bowl motor).

 Eliminate the problem. The error message disappears and 
the LED in the “ERROR” function key stops flashing. 
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4.3.2 Pending messages 
A pending message is signaled by a floating contact and by an failure message 
window on the control unit display. 

 

 

 

Fig. 52 = 

 

Proceed as follows in the failure message window. 
 

Key Description 

 

 Acknowledge the failure message. 

 However, the failure is not automatically remedied.  

 

 The LED in the „ERROR“ function key flashes. 

 After pressing the "ERROR" function key, the "Alarm 
buffer" window opens with the current errors. 

 The windows show the following information: 

– Message number. 

– date and time of the error message arrival, 

– failure message in plain text (e.g. failure - oil level low). 

– Status of the pending message. 

 Eliminate the problem. The failure message disappears 
and the LED in the “ERROR” function key stops flash-
ing. 

 Close the window by touching the X in the upper right-
hand corner. 
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4.3.3 Alarm buffer 
Failure messages are written to the alarm buffer. A new entry is created in the  
alarm buffer whenever an alarm status change takes place (alarm come/gone/ 
acknowledged). 

 

 

 

Fig. 53 = 

 
 

Explanation of the display example: 
 
 

Display Meaning 

No.: 2019  

Failure - oil level low 

Failure number and failure message in plain text. 

Time: 

10:50:11 

Time of the status change (come / acknowledged / 
gone) of the failure message. 

Date: 

28.07.2009 

Date of the status change (come / acknowledged / 
gone) of the failure message. 

Status: 

(KQ)G 

Status of the error message: 
 K = failure message has come 
 Q = failure message has been acknowledged 
 G = failure message has gone 

 

Close the window by touching the X in the upper right-hand corner. 
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4.3.4 Failure messages: Causes and remedies 
 

Failure Causes / remedy Program action 

The miniature circuit breaker in the control cabi-
net has tripped.  

The operating device OP is switched off. 

 Status and fault LEDs do not light 
up on the CPU.  

There is a wiring error in the power supply.   

All variables are labelled with 
####. 

Check the connection OP-CPU.  

SF-LED lights up An additional flow control was set for example. 
An additional analogue output board, which is 
not installed, is required for this. 

 

 A bus communication was programmed, how-
ever, no communication to the other control 
exists. 

 

Control unit goes to stop Wrong control unit. Please contact Westfalia 
Separator. 

 

Emergency Stop Emergency stop button pressed Separator off 

Sep. motor error The fuse / power contactor has tripped 

Fault concerning the frequency converter: 
Check the error message on the frequency con-
verter display 

Separator off 

Overspeed error Incorrect value set for "Overspeed" in the speed 
monitoring device 

Incorrect frequency converter setting 

Separator off 

Lubrication oil pump failure The motor circuit breaker has tripped 

The pump motor is defective. 

Separator off 

Failure - oil flow min. Oil level too low 

The cable to the oil sensor is defective 

Incorrect connection to the control cabinet 

Separator off 

Failure - oil filter blocked / sepa-
rator off 

Replace the oil filter Separator off 

Vibration broken wire failure Vibro sensor faulty 

Incorrect connection to the control cabinet 

Separator off 
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Failure Causes / remedy Program action 

Vibration stage 2 failure Mechanical imbalance 

Jets blocked / product deposits 

Bowl assembly error 

Limit value of the vibro sensor set 
incorrectly 

Separator off 

Failure - speed drop Incorrect adjustment of the initiator 

Defective initiator 

Separator off / after time 
delay of 30 sec 

Vibration stage 1 failure Mechanical imbalance 

Jets blocked / product deposits 

Bowl assembly error 

Limit value of the vibro sensor set 
incorrectly 

none 

Failure - oil level min Top up oil 

Check unit for oil leaks 

none 

Failure - bowl speed measurement Faulty bowl speed initiator 

Interrupted line 

Start-up / exit water 100 % 
on if separator is switched 
off 

Failure - oil filter blocked Replace oil filter 

(see the separator manual) 

none 

Failure - vibrations high in flushing pro-
gram 

Mechanical imbalance / product de-
posits 

Bowl assembly error 

Flushing program off 

Safety water mode! Top up safety water tank none 

Pressure drop - start-up / exit water ! Top up safety water tank 

Shut-off valve open 

Check dirt trap 

none 

Failure - start-up / exit water Top up safety water tank 

Shut-off valve open 

Check dirt trap 

none 

Failure - broken wire feed flow Faulty measuring transducer 

Incorrect connection to the control 
cabinet 

none 

Failure - feed flow low Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

Check the function of the control valve

none 

Failure - feed flow high Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

none 
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Failure Causes / remedy Program action 

Failure  - broken wire flow of the wash-
ing water / recirculation 

Faulty measuring transducer 

Incorrect connection to the control 
cabinet 

none 

Failure - flow washing water / recircula-
tion low 

Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

Check the function of the control valve

Check concentration in the bowl 

none 

Failure - flow washing water / recircula-
tion high 

Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

none 

Failure - broken wire washing water 
pressure / density 

Faulty measuring transducer 

Incorrect connection to the control 
cabinet 

none 

Failure - density low Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

Check the function of the control valve

none 

Failure - density high Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

Check the function of the control valve

none 

Failure - broken wire upper course flow Faulty measuring transducer 

Incorrect connection to the control 
cabinet 

none 

Failure - upper course flow low Check limit value 

 

none 

Failure - upper course flow high Check limit value 

 

Setpoint -> 0.0 bar 
(Controller in AUTO) 
 
Control value -> 100 % 
(Controller in MANUAL) 

Failure - broken wire upper course pres-
sure 

Faulty measuring transducer 

Incorrect connection to the control 
cabinet 

none 

Failure - upper course pressure low Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

Check the function of the control valve

none 
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Failure Causes / remedy Program action 

Failure - upper course pressure high Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

none 

Failure - broken wire flow middle phase Faulty measuring transducer 

Incorrect connection to the control 
cabinet 

none 

Failure - flow middle phase low Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

Check the function of the control valve

Check concentration in the bowl 

none 

Failure - flow middle phase high Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

none 

Failure - broken wire concentrate flow Faulty measuring transducer 

Incorrect connection to the control 
cabinet 

none 

Failure - flow concentrate low Check limit value 

Check jet outlet 

none 

Failure - flow concentrate high Check limit value none 

Failure - broken wire level on feed tank Faulty measuring transducer 

Incorrect connection to the control 
cabinet 

none 

Failure - level on feed tank low Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

Check the function of the control valve

none 

Failure - level on feed tank high Set controller to AUTOMATIC  

Check limit value 

Check setpoint 

none 

Failure - rotating brush filter The motor circuit breaker has tripped 

The motor is faulty 

none 

Feed pump failure The motor circuit breaker has tripped 

The pump motor is defective. 

Product off 

Failure - washing water / recirculation 
pump 

The motor circuit breaker has tripped 

The pump motor is defective. 

Product off 

Failure - concentrate pump The motor circuit breaker has tripped 

The pump motor is defective. 

Product off 
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4.3.5 Status and alarm indicator 

 

 

Only qualified personnel are allowed to open the control cabinet.  
The processor is located on the mounting plate in the control cabinet. 

 
 

 

 

Fig. 54  

The operating mode selector switch (1) (RUN;STOP;MRES) must be set to 
RUN. 

 

Errors and states are shown by the following LEDs: 

Display Meaning 

SF (red) Centralised alarm.  
This LED goes on in the event of: 
 Hardware errors 
 Firmware errors 
 Programming errors 
 Parameterisation errors 
 Computing errors 
 Timing errors 
 Periphery errors concerning internal periphery functions 

 
You have to use a programming device and read out the 
diagnostic buffer for precise troubleshooting. 

BF (red) Flashing = bus error at the PROFIBUS DP interface.  

DC5V (green) 5V DC power supply for the control unit.  
This LED lights up when the internal 5V power supply is 
OK. 

FRCE (yellow) Reserved 
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Display Meaning 

RUN (green) Operating status RUN of the control unit CPU.  
 This LED lights up when the control unit is processing the 

user program. 
 This LED flashes (2 Hz) during the control unit start-up (in 

addition the STOP display lights up; when the STOP 
display goes out, the outputs are released). 

STOP (yellow) Operating state STOP of the control unit CPU.  
The LED: 
 lights up when the control unit is not processing a user 

program, 
 flashes slowly when the control unit requests a memory 

reset, 
 flashes rapidly when the control unit performs a memory 

reset. 
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4.4 Changing the Micro Memory Card (MMC) 
The control program and all setting/adjustment data are stored on the remov-
able Micro Memory Card (MMC). If required, these data can be downloaded at a 
later date, e.g., when the Micro Memory Card (MMC) is inserted into a new con-
trol unit. 

 

 

The control unit cannot be used without a Micro Memory Card (MMC) or with a 
defective card. The LED shows the operating status "STOP". 

 

 

Only qualified personnel is allowed to open the control cabinet in order to re-
place the Micro Memory Card (MMC).  

 

 

 

Fig. 55  
 

1 Release 

2 "MMC" slot 

3 Micro Memory Card (MMC) 

 

 

Make sure that the power supply unit is switched off prior to changing the Micro 
Memory Card (MMC). 

When a new Micro Memory Card (MMC) has been connected, the SCU 8 is  
in the STOP mode after it is switched on for the first time. Switch the voltage 
supply off and on again. After that the SCU 8 is in the RUN mode. 

 

 

The Micro Memory Card (MMC) must not be read out using commercially avail-
able card readers. The program may be destroyed. 
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4.5 CPU reset 
Under certain circumstances it might be necessary to reset the CPU of the con-
trol unit. 

 

 

Resetting the CPU means that the CPU is reinitialised. The program currently 
stored in the RAM memory and all data will be overwritten by the content of the 
Micro Memory Card (MMC). 

 

 
 

 

 

Fig. 56  
 

1 Release 

2 "MMC" slot 

3 Micro Memory Card (MMC) 

 

Proceed as follows: 

 Disconnect the control unit from the power supply. 

 Press the release and pull out the Micro Memory Card (MMC) from slot (2). 

 Re-connect the power supply. 

 Disconnect the power supply again after approx. 30 seconds. 

 Insert the Micro Memory Card (MMC) (3) again. 

 Re-connect the power supply. 
– CPU is in STOP status 

 Disconnect the control unit from the power supply. 

 Re-connect the power supply after approx. 30 seconds. 
– CPU is in RUN status 

 

The settings stored on the MMC have been retransferred; the basic settings  
have been restored.  

The values stored last using the RAM->MMC function can now be loaded back 
with the MMC->RAM function, see chapter 3.11 System menu. 
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4.6 Importing a new visualisation 
A new Operator Panel (OP) program can be loaded. 

 

 

 

Fig. 57  
 

1 Release 

2 "Multi Media Card" slot 

3 Multi Media Card 

 

Proceed as follows: 

 Press the release (1) and if necessary, pull out the existing Multi Media Card 
(MMC) from slot (2). 

 Insert the new Multi Media Card (3) into slot (2). 

 Go to the Windows Control Panel into the option "Backup-Restore", see also 
chapter 3.11 System menu. 

 Start the restore procedure by pressing the button "Restore". 

 Confirm that the internal memory is to be completely deleted. 
– After this confirmation, the operating system is newly loaded and an auto-

matic operating device restart is carried out. 
– After this, the remaining data is transmitted.  
– After a successful transmission, the operating device generates a message. 

 Remove the Multi Media Card (3) and restart the operating device. 

 The new visualisation is now installed. 
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4.7 Centralised control via floating contacts 
The control unit can be linked with a centralised control system using hardware 
signals. The signals are exchanged as follows. 

 

Functions performed 

SCU 8-ST 

Signals 

Customer-
provided control 

system 

  
Separator start/stop        Separator external start/stop = 1/0  
after approx. 10 minutes, the     
the separator is ready for operation  Ready for operation = 1  
    
Product program ON / OFF       Product start/stop = 1/0  
    
During production  Feed On  
If the separator is not ready for operation, 
production is switched off  

   

    
Failure    
A failure has occurred.  Centralised alarm = 0  
    
No failure or previous failure    Centralised alarm = 1   
was acknowledged and remedied.    
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Note 
Notes 
Notes 

Anotaciones 
Notes 
Notes 
Note 
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5 Installation and connection 

 
5.1 Installing the control cabinet ................................................................104 
5.2 Connecting the control unit ..................................................................104 
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5.1 Installing the control cabinet 

Mount the control system near the centrifuge either on a wall or on a frame. 

 

 

When installing, observe the chapter "Technical data". 

Please consider the following criteria when selecting the installation site: 

 If possible, avoid direct sunlight on the display to ensure readability of the 
display. 

 Heating up of the unit due to external heat sources should be reduced to a 
minimum. 

 The control unit should not be mounted in an excessively humid environment 
or in  under wet conditions (see chapter "Technical data"). 

 

Air humidity/moisture 
If the control unit may get moist, the supply voltage shall be applied at all times 
to keep the temperature inside the control unit constant.  

If power is supplied via the motor control system, the main switch shall remain 
activated even if the separator stands still. 

 
5.2 Connecting the control unit 

Note that certain terminal blocks on the mounting plate are assigned to the in-
puts of the outputs of the control unit. 

Operating voltages 

 

 

Connect the control unit only to voltages specified on the nameplate inside the 
housing. 

Solenoid valves are designed to operate with a control voltage of 24 V DC as a 
standard value. 

 

 

The voltage-free contacts of the interface relays carry external voltage,  
for example if they are integrated in pump controls for interlocking. 

 

Installation instructions: 

 Lay the signaling lines separately from lines with higher voltages (e.g. power 
cables, motor lines etc.). 

 Securely fasten the cable glands for cable entry. 

 

 

For cabinets without cable glands, seal the cable entry points. 
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6 Appendix 

 
6.1 Parameter tables .................................................................................106 
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6.1 Parameter tables 

Upon initial commissioning or in case of changes, please enter the set parame-
ters into this table. 

 
Separator type  

Date of initial commissioning _ _ – _ _ – _ _ _ _ 

 

 

Changes to the following setting values may be carried out only after a separate 
check and possible feedback from WESTFALIA SEPARATOR. 

 

 Service settings 
 Settings Value at start-up 

Motor lubrication service [h]   

Machine maintenance service [Date]   

 

 

 Limit values 
 Settings Value at start-up 

Motor current / output A / kW   

Max [A] / [kW]   

100 % [A] / [kW]   

Bowl speed   

Overspeed [rpm]   

Speed reached [rpm]   

Speed lubrication on [Upm]   

Speed washing water pump on [Upm]   

Motor speed   

Motor speed star-delta [Upm]   

Motor speed counterflow brakes [Upm]   

Vibro   

Max [mm/s]   

Hoch [mm/s]   
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Setting the timer 
 Settings Value at start-up 

Separator start-up   

Hood flushing break   

Hood flushing pulse   

Delay time - oil filter blocked   

Delay time - oil flow low   

Delay time - alarm safety water mode    

Overrun washing water / recirculation 
pump 

  

Delay time - separator off / speed drop   

Delay time - separator off / filter blocked   

Delay time - alarm safety water mode    

Overrun washing water / recirculation 
pump 

  

Delay time - separator off / speed drop   

Delay time - separator off / filter blocked   

Post-running time - safety water   

 

 

 

Adapt the following setting values during commissioning to the local and proce-
dural circumstances. 

 
Flushing counter   

Flushing pulse   

Flushing break   
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Changes to the following setting values may be carried out only after a separate 
check and possible feedback from WESTFALIA SEPARATOR. 

 

 Control parameters for the controller start-up / exit water 
 Settings Value at start-up 

Setpoint during operation [m³/h]   

Rated speed separator [UPM]   

Measuring range start value [m³/h]   

Measuring range limit value [m³/h]   

Gain Kp   

Integration time Tn [s]   

Time y100 [s]   

Time yS [s]   

yS [%]   

 

 

 

Adapt the following setting values during commissioning to the local and proce-
dural circumstances. 

 

 Control parameters for the controller for the flow of the feed 
 Settings Value at start-up 

Setpoint [m³/h]   

Measuring range start value [m³/h]   

Measuring range limit value [m³/h]   

Control value y-min [%]   

Control value y-max [%]   

Gain Kp   

Integration time Tn [s]   

Delay release [s]   

Limit value low [m³/h]   

Delay limit value low [s]   

Limit value high [m³/h]   

Delay limit value high [s]   
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 Setpoint parameters for the controller for the flow of the feed 
 Settings Value at start-up 

Preselection of the setpoint adjustment   

Delay release [s]   

Dead time [s]   

Setpoint step [m³/h]   

Setpoint limit min [m³/h]   

Setpiont limit max [m³/h]   

Ymin [%]   

Ymax [%]   

Pmin [Bar]   

Pmin [Bar]   
 
 

 Control parameters for the controller for the flow of the washing water / recir-
culation 

 Settings Value at start-up 

Setpoint [m³/h]   

Measuring range start value [m³/h]   

Measuring range limit value [m³/h]   

Control value y-min [%]   

Control value y-max [%]   

Gain Kp   

Integration time Tn [s]   

Delay release [s]   

Limit value low [m³/h]   

Delay limit value low [s]   

Limit value high [m³/h]   

Delay limit value high [s]   
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 Control parameters for the controller for density / washing water pressure 
 Settings Value at start-up 

Setpoint [Bar]   

Measuring range start value [Bar]   

Measuring range limit value [Bar]   

Control value y-min [%]   

Control value y-max [%]   

Gain Kp   

Integration time Tn [s]   

Delay release [s]   

Limit value low [Bar]   

Delay limit value low [s]   

Limit value high [Bar]   

Delay limit value high [s]   
 
 

 Control parameters for controller for upper course pressure 
 Settings Value at start-up 

Setpoint [Bar]   

Measuring range start value [Bar]   

Measuring range limit value [Bar]   

Control value y-min [%]   

Control value y-max [%]   

Gain Kp   

Integration time Tn [s]   

Delay release [s]   

Limit value low [Bar]   

Delay limit value low [s]   

Limit value high [Bar]   

Delay limit value high [s]   
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 Control parameters for the controller for the flow of the middle phase 
 Settings Value at start-up 

Setpoint [m³/h]   

Measuring range start value [m³/h]   

Measuring range limit value [m³/h]   

Control value y-min [%]   

Control value y-max [%]   

Gain Kp   

Integration time Tn [s]   

Delay release [s]   

Limit value low [m³/h]   

Delay limit value low [s]   

Limit value high [m³/h]   

Delay limit value high [s]   
 
 

 Control parameters for the controller for the level of the feed tank  
 Settings Value at start-up 

Setpoint [%]   

Measuring range start value [%]   

Measuring range limit value [%]   

Control value y-min [%]   

Control value y-max [%]   

Gain Kp   

Integration time Tn [s]   

Delay release [s]   

Limit value low [%]   

Delay limit value low [s]   

Limit value high [%]   

Delay limit value high [s]   
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 Setting parameters for measuring the flow of the upper course 
 Settings Value at start-up 

Measuring range limit value [m³/h]   

Delay release [s]   

Limit value low [m³/h]   

Delay limit value low [s]   

Limit value high [m³/h]   

Delay limit value high [s]   
 
 

 Setting parameters for measuring the flow of the concentrate 
 Settings Value at start-up 

Measuring range limit value [m³/h]   

Delay release [s]   

Limit value low [m³/h]   

Delay limit value low [s]   

Limit value high [m³/h]   

Delay limit value high [s]   
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Note 
Notes 
Notes 

Anotaciones 
Notes 
Notes 
Note 
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Westfalia Separator 
Engineering GmbH 

    
D-59302 Oelde (F. R. Germany)      

 Prüfnummer   
 Control No.   

Bemessungsspannung  V, 3/AC  Hz  
 Nominal voltage      

   
Steuerspannung  VAC  Hz  VDC 

 Control voltage     
   

 Vollaststrom  A 
Full-load current   
   

 Bemessungsstrom 
(größter Motor/Verbraucher A

 Nominal Current 
(lagest motor/consumer)  

      
 Kurzschlussausschaltvermögen Ion  kA   
 Short-circuit breaking capacity     

   
 Schaltplan-Nr.    

Wiring diagram No.   
    
Programm-Nr.  

 Program No.    
    
Teile-Nr.   

 Part-No.       
        

This form has to be filled in by the operator.
Please copy the data shown on the nameplate.
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For Your Safety 

Warning indicating a danger to parts of the unit. Strictly adhere to
instructions marked with this symbol. 

This avoids damage to the separator or other units. 

Take special care when carrying out operations marked with this
symbol - 

otherwise danger to life. 

Observe accident prevention regulations.  

The local safety and accident prevention regulations apply
unconditionally to the operation of the separator. 

When operating electrical equipment, 
certain parts carry dangerously high voltage. Protective measures
should be taken in line with national and local regulations when
working on electrical parts. 

Non-compliance with the protective measures can result in serious
injury or damage. 

Only suitably qualified specialists are allowed to work on the units. 

Comply with the instruction manual. 

Follow the instructions given in this manual and the separator manual.

Operate the separator only in accordance with agreed process
and operating parameters. 

Maintain the separator as specified in the separator instruction
manual. 

Carry out safety checks on the separator 

as described in chapter "Safety" in the separator instruction manual. 
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Liability for the function of the unit passes to the owner. 

Liability for the function of the unit passes unconditionally to the owner
or operator irrespective of existing warranty or guarantee periods in so
far as the unit is improperly maintained or serviced by persons other
than Westfalia Separator service personnel or if the machine is not
applied in accordance with the intended use. 

Westfalia Separator shall not be liable for damage which occurs as a
result of non-compliance with the above. Warranty and liability
conditions in the Conditions of Sale and Delivery of Westfalia
Separator are not extended by the above. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2966 of 3168



Westfalia Separator Engineering GmbH 5 

8550-9001-800 / 16.01.2006

1 Safety 7

1.1 Foreword..................................................................................................8
1.2 Intended use ............................................................................................8
1.3 Installation................................................................................................9
1.4 Operation ...............................................................................................10
1.5 Care instructions....................................................................................10

2 Unit description 11

2.1 Function .................................................................................................12
2.2 Features.................................................................................................12
2.3 Areas of application ...............................................................................13
2.3.1 Milk.........................................................................................................13
2.3.2 Industry ..................................................................................................14
2.3.3 Fat and edible oil ...................................................................................15
2.3.4 Constant pressure valve actuation ........................................................16
2.4 Technical data .......................................................................................17
2.5 Part numbers .........................................................................................17
2.6 TE7 inputs/outputs.................................................................................18
2.7 Design....................................................................................................19
2.7.1 Front view ..............................................................................................19
2.7.2 Internal view...........................................................................................20
2.8 Special versions.....................................................................................20

3 Operation 21

3.1 Getting acquainted with the operating elements ...................................23
3.1.1 Function keys.........................................................................................24
3.1.2 System keys ..........................................................................................25
3.1.3 Soft keys F1-F4 .....................................................................................25
3.2 Switching on the control unit..................................................................26
3.3 Menu overview.......................................................................................27
3.4 Program flowchart..................................................................................28
3.5 Main menu .............................................................................................29
3.6 Password protection ..............................................................................30
3.7 Parameter menus ..................................................................................31
3.7.1 Bowl speed limits ...................................................................................31
3.7.2 Loading a basic parameter set ..............................................................32
3.7.3 Saving/loading a parameter set.............................................................33
3.7.4 Selecting an ejection system .................................................................34
3.7.5 Selecting the speed and current display................................................35
3.7.6 Speed monitoring settings .....................................................................35
3.7.7 Current display settings .........................................................................36
3.7.8 Displacement preselection.....................................................................36
3.7.9 Summary of all adjustable parameters ..................................................37
3.8 System menus .......................................................................................38
3.8.1 Checking the inputs/outputs ..................................................................38
3.8.2 Language selection................................................................................39
3.8.3 Date, time and operating hours .............................................................41
3.8.4 Program version ....................................................................................42
3.8.5 Contrast adjustment...............................................................................42

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2967 of 3168



6 Westfalia Separator Engineering GmbH

      8550-9001-800 / 16.01.2006

3.9 Timer menus..........................................................................................43
3.9.1 Call-up and selection .............................................................................43
3.9.2 Manually showing/hiding the timer menus.............................................44
3.9.3 Timer menu overview ............................................................................45
3.9.4 Timer parameters ..................................................................................48
3.10 Program settings....................................................................................50
3.10.1 Ejection programs..................................................................................50
3.10.2 Time-dependent control.........................................................................50
3.10.3 Self-thinker control system and photoelectric system ...........................51
3.10.4 Determining the separation time............................................................52
3.11 Function diagrams .................................................................................53
3.11.1 Partial ejection .......................................................................................53
3.11.2 Total ejection .........................................................................................56

4 Maintenance 58

4.1 Accident prevention ...............................................................................59
4.2 Requirements concerning the service personnel and spare parts ........59
4.3 Faults .....................................................................................................60
4.3.1 Display of fault messages......................................................................60
4.3.2 Display of the fault message buffer .......................................................61
4.3.3 Fault messages: Reasons and countermeasures .................................62
4.3.4 Status and fault indicator .......................................................................64
4.4 Changing the Micro Memory Card (MMC).............................................65
4.5 Memory reset.........................................................................................66
4.5.1 Connecting a jumper..............................................................................66
4.5.2 CPU reset ..............................................................................................67
4.6 Centralised control via voltage-free contacts.........................................68

5 Installation and connection 70

5.1 Installing the control unit ........................................................................71
5.2 Connecting the control unit ....................................................................72
5.3 Terminal diagram (X7) ...........................................................................73

6 Appendix 76

6.1 Timer menus..........................................................................................77

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2968 of 3168



Westfalia Separator Engineering GmbH 7 

8550-9001-800 / 16.01.2006

1 Safety 

1.1 Foreword..................................................................................................8
1.2 Intended use ............................................................................................8
1.3 Installation................................................................................................9
1.4 Operation ...............................................................................................10
1.5 Care instructions....................................................................................10

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2969 of 3168



8 Westfalia Separator Engineering GmbH

      8550-9001-800 / 16.01.2006

1.1 Foreword 
The instruction manual is primarily intended for persons entrusted with the task 
of operating and maintaining the control unit. To assure safe operation it is 
therefore imperative that the manual is handed over to these persons. 

In the event of any queries please state the model designation and the serial 
number (see nameplate inside the control unit). 

When ordering spare parts, please also state the circuit diagram number 
specified which would be helpful for a rapid and correct processing of your 
order.  

1.2 Intended use 
The TE7 control unit is used for the automatic program control of separators 
with self-cleaning bowl. The bowl ejections necessary during separation are 
performed automatically according to the preset program. 

Bowl ejection is carried out hydraulically with operating water. The operating 
water supply is controlled by solenoid valves in the operating water connection. 

This manual does not describe the operating water connection or the automatic 
valves in the feed and discharge of the separator with the corresponding 
solenoid valves (see separator or valve block manual). 

The following bowl functions can be carried out once the appropriate settings 
have been made: 

 a combination of partial and total ejections 

 a combination of small and large partial ejections for separators equipped with 
the Hydrostop system 

 total ejections only 

 partial ejections only 

The product and solids pumps can be automatically controlled via voltage-free 
contacts. The control unit can process the signals from level probes (probe 
min./probe max.) in the cyclone pot. 

Any other operation is not in accordance with the intended use. 
If another operation is desired, this other operation has to be authorised by 
Westfalia Separator Engineering GmbH. 
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1.3 Installation 

Fig. 1  

Adhere to local regulations for all 
matters concerning electrical 
systems and equipment.  

 The frequency and voltage of the 
power supply have to match the unit 
specification. 

 Set up equipotential bonding. 
 Adhere to statutory regulations. 
Within the EU, e.g.: 
– Low-voltage regulation 73/23/EEC
– Electromagnetic compatibility 

89/336/EEC

Fig. 2  

When using a frequency converter:
 If a frequency converter is used for
the separator, simple speed 
monitoring (SAH) with the TE7 unit
is not sufficient. Please contact the 
motor control unit manufacturer. 

The delay time of the "probe max." alarm must not be changed! 
This alarm prevents ejection into a full solids container. The delay time my only 
be increased if authorised by Westfalia Separator Engineering GmbH. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2971 of 3168



10 Westfalia Separator Engineering GmbH

      8550-9001-800 / 16.01.2006

1.4 Operation 

Fig. 3  

Adhere to the instructions stated in 
chapter “Operation”. 

 Comply with the information stated 
on the nameplate. The values stated 
for
– bowl speed 
– density of the heavy liquid 
– density of the solid matter (dried 

by centrifugal hydroextractor) 
are maximum values and must not
be exceeded. 

Fig. 4  

 Deactivate the separator
immediately if you notice abnormal 
sounds, vibrations or heat.  

Fig. 5  

 The bowl must not be used without
liquid as this may result in an 
inadmissible heating of the bowl 
material.

1.5 Care instructions 

Do not clean the control unit surfaces (display, keyboard) using aggressive or 
acid-containing substances (pH-value 6-8, surfactant content < 5%, free from 
aromatic substances and ethanol). 
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2.1 Function 
The following external inputs are available on the control unit: 

 activation and deactivation of the separator motor 

 for CIP preselection 

 for product preselection 

 for total ejection / bowl overflow 

In the case of control units with self-thinker function, an overriding signal from 
the automatic ejection system automatically triggers ejections as a function of 
the solids level in the bowl. 

The control unit is programmed in the factory for the required control function. 

Modifications to the program by the operator are not permissible. 

The operator can use the keyboard to set: 

 machine-specific program preselection 

 timer values 

2.2 Features 
The control unit has the following features: 

 Display for process observation and operation 

 Function keys with LED status indication 

 Control voltage 24V 

 High functional reliability 

 Long service life 
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2.3 Areas of application 
The arrangement of the components is shown in the following function 
diagrams. They can be taken as examples of the three areas of application 
"milk", "industry" and "fat". The ejection system (e.g. metering piston or 
Hydrostop) is not definitely assigned to this application and can be chosen as 
desired. 

2.3.1 Milk 

Fig. 6  

A Feed flow 

B Product pump 

C Discharge 

D Operating water 

E Control air 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 2975 of 3168



14 Westfalia Separator Engineering GmbH

      8550-9001-800 / 16.01.2006

2.3.2 Industry 

Fig. 7  

A Product/CIP 

B Water 

C Discharge 

D Sewer 

E Solid 

F Solids pump 

G Operating water 
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2.3.3 Fat and edible oil 

Fig. 8  

A Product/CIP 

B Water 

C Discharge 

D Solid 

E Solids pump 

F Operating water 
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2.3.4 Constant pressure valve actuation 
The constant pressure valve is actuated in the same way for all applications.  

The constant pressure valve is supplied with operating pressure in the program 
"Product", "CIP" and "Water". To trigger the overflow in the case of CIP prior to 
total ejection, the operating pressure reducer is bypassed so that the full air 
pressure acts on the constant pressure valve (see also chapter 3.11 "Function 
diagrams"). 

Fig. 9  

A Control air 

B Overflow 

C Operation 

D Constant pressure valve 
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2.4 Technical data 

Mains voltage 115/230 VAC (  10%), selectable 

Frequency 50 Hz to 60 Hz 

Power consumption (max.) 100 VA 

Control voltage 24 VDC

Supply line fuse 16 A (slow-blow) 

Ambient temperature 0 °C to 40 °C 

Housing 
Painted steel sheet, RAL 7032 
Special version: stainless steel 

Enclosure 
IP 55 (when installed properly in 
accordance with the instructions stated in 
chapter 5 “Installation and connection”) 

Dimensions W x H x D 380 x 380 x 210 mm 

Cable entry From below through the cable glands 

Display 
STN-LC-Display / 4 lines with 20 characters 
each. 5 mm character height / LED back 
lighting

Electrical design in accordance with EN 60204-1 (optional core identification) 

Ambient conditions 3C2 in accordance with EN 60721-3-3 

2.5 Part numbers 

TE7 (housing: steel sheet RAL 7032) 8550-0060-000 

TE7 (housing: stainless steel) 8550-0060-010 

Control unit C7-613 0005-4050-380 

Micro-Memory-Card (MMC) 0005-3668-010 

Connector set 0005-4050-420 

Instruction manual See chapter 3.8.2 "Language 
selection" 
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2.6 TE7 inputs/outputs 
 Inputs 
– Bowl speed monitoring 
– Current monitoring 
– Operation feedback and motor TAH from the motor control system 
– Operating water PAL 
– Control air PAL 
– PAL/H discharge pressure 
– Min. and max. of solids container probes (external electronic evaluation 

system) 
– Self-thinker control function: It is possible to connect the mechanical switch 

in the probe liquid line or the limit contact of the electronic evaluation 
system of a photoelectric sensor 

– External contact for remote control (separator, product, CIP ON/OFF and 
triggering of a total injection) 

 Outputs: 
– Voltage-free contacts to control the separator motor, the product pump and 

the solids pump 
– Signals to the external control system: centralised alarm and readiness for 

operation (voltage-free) 
– Technical data of voltage-free contacts: 

Max. switching voltage 250 V AC/DC 

Constant current limit 6 A 

Max. breaking capacity (resistive load) 24V DC 140 W 

Max. breaking capacity (resistive load) 250V AC 1500 VA 

– The following solenoid valves are controlled: 

No. Name 

-022 Hood flush water 

-023 Prefilling water 

-024 Opening water (operating water) 

-025 Closing water 

-034 Metering piston 

-039 Product feed 

-042 Water feed 

-045 PCV disengagement 

-046 Overflow 

-047/-048 Product discharge / sewer 

-051 Displacement in discharge (fat) 

The maximum power consumption per valve is 5 watts (24V DC).  

AC/DC valves are not permissible. 
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2.7 Design 
2.7.1 Front view 

Fig. 10  

1 Control unit C7-613 

2 Emergency-off button 

1

2
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2.7.2 Internal view 

Fig. 11  

1 Automatic circuit breaker 

2 Power supply unit 

3 Measuring transformer 0 - 1 A / 4 - 20 mA (1A4) for motor current and 
  speed 

4 Speed converter (1U3) 

5 Terminal strip X7 

6 Cable entry: from below through the cable glands 

7 Voltage-free contacts (OK1, OK2, OK3, OK8) 

8 Control unit C7-613 

The control unit is assembled (ready for use), wired (ready for connection) and 
complies with the regulations stated in EN 60204. 

2.8 Special versions 
Special versions deviating from the version described in this manual can be 
supplied: 

 The housing can have other dimensions. 

 The housing can be made of stainless steel. 

 Parts of the control unit can be integrated in a compact control cabinet (e.g. 
with separator motor control unit etc.) or in a central control unit. 

1 2 3 4 5 6 7 8 
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3 Operation 
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3.1 Getting acquainted with the operating elements 

Fig. 12  

The control unit is built into the control cabinet door. The operating interface 
consists of: 

1 Soft keys F1-F4 

2 Display (text display) 

3 System keys 

4 Function keys 

5 Status and fault indicator 

6 Operating mode selector 

6 1 2 

5 4 3 
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3.1.1 Function keys 
The function keys have a global function: The actions which can be triggered 
are independent of the text on the display. They each incorporate an LED which 
provides information on the state of the respective function. 

Key Key designation Description 

Product / CIP / water OFF This key interrupts the separation, CIP and flushing program. 
The LED remains on as long as the key is depressed. 

Product ON This key starts the separation program with the program times 
for the ejection intervals and opens the feed valve. 
The LED goes on when the separation program is activated. 

CIP ON This key opens the product feed valve and starts the interval 
"CIP overflow/total ejection". 
The LED goes on when the CIP program is activated. 

Water ON This key starts the product displacement (flushing program). 
The product discharge valve switches from "product path" to 
"sewer" with a delay. 
The LED goes on when the flushing program is activated. 

Home Direct return to the separator main screen. 

Call-up of fault message 
screen 

This key calls up the screen displaying an overview of the 
current fault messages or the fault message buffer. 
The LED flashes as long as an unacknowledged fault message 
is queued. 

Partial ejection This key is used to trigger a manual partial ejection. 
The LED flashes during each partial ejection. 

Total ejection This key is used to trigger a manual total ejection. 
If CIP is preselected, a bowl overflow precedes the total 
ejection. 
The LED flashes during each total ejection. 

Bowl overflow during CIP If CIP has been preselected, this key triggers a manual bowl 
overflow (throttling the constant pressure valve in the separator 
discharge). 
The LED flashes during each bowl overflow during CIP. 

Separator ON/OFF This key is used to switch the separator motor on and off. 
The key works in "toggle mode", i.e. pressing the key once 
results in an activation and pressing the key a second time 
results in a deactivation etc. 
The LED goes on when the separator motor is switched on. 
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3.1.2 System keys 

Key Key designation Description 

Cursor up/down/right/left These keys are used to select the menus.  
If there are input fields in a menu, these keys are used to move 
the cursor from one field to the other. The next menu is selected 
after the last input field. 
These keys are also used to navigate through the fault 
messages in the message buffer or on the message level. 
In the editing mode the cursor keys are used to enter values. 

Esc (cancel) This key is used to cancel field inputs provided that they have 
not been confirmed using the Enter key. 
If the ESC key is pressed in a menu, the program returns to the 
preceding menu or to the message level.  
No further return is possible on the message level. 

Enter This key is used to confirm and complete an entry. 
Queued fault messages can be acknowledged using the Enter 
key. 
The Enter key is used to switch from the message level to the 
diagram level. 

Edit This key is used to edit parameters or timer values. 
The LED goes on when the editing mode is activated. 

3.1.3 Soft keys F1-F4 

Key Key designation Description 

Soft keys The soft keys have a local function. The actions which can be 
triggered depend on the pictures currently displayed and are 
assigned to the pictures. 
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3.2 Switching on the control unit 

C7-613  Firmw.:V1.01
        Bootl.:V1.01

>      Startup     <

Fig. 13  

 When you switch on the control unit, 
the following screen content is 
displayed. 

$ 002      transfer 

> Downloading User-<
> Data            < 

Fig. 14  

 Then the unit starts up with the 
following display. 
 Start-up takes about 1 minute. 

Status Separator 
Standby
    0 UPM      ,0 A 
T16 15 9 M 

Fig. 15  

 After that the main menu is displayed.
 The main menu can be called up 
from any other menu using the 
Home key. 
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3.3 Menu overview 

      
F1:Contrast

   

System menus 1 + 2 

F1:In-/Outputs
F2:Language
F3:Date/Time
F4:Version

 Contrast adjustment 
 Display of
inputs/outputs 

 Language selection 
 Time/date 
adjustment 

 Version indication 

   

Timer menus *1 

Status Separator 
Product
 4770 RPM    25.7 A 
T1 300 149 s 

*2  

 Timer display and 
adjustment 

Parameter menus *1 
   

 Bowl speed limit adjustment 
 Loading and saving of
parameter sets 

 Discharge system adjustment 
 Speed display
selection/deselection

 Current display
selection/deselection

 Bowl speed display adjustment
 Current display adjustment 
 Displacement 
selection/deselection

*1 A password has to be entered to access 
these menus. 

*2 The Home key can be used in any 
submenu to return to the main menu. 

   

Fig. 16  
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3.4 Program flowchart 

   

 
Separator OFF 

 

*1

“Slow-down” 

The separator is switched off. 

   “Start-up” 

The separator is switched on, a total 
ejection is performed twice (after start-up)

*1, *2 

*1

 “CIP status” 

The feed valve is opened, the feed 
pump is switched on, CIP timer T56 

starts

Total ejection automatically triggered by 
timer T56 *1 

 
 
 

"Standby" 
Separator is ready

 “Water status” 

Water valve -042 and sewer valve -048 
are opened. 

*1, *2 

                               *1, *2 

*2

    *1 

*1 or through external signal 
*2 or through fault 

“Product status” 

 The feed valve is opened, the feed 
pump is switched on, separation: timer 

T1 and timer T55 start 

A partial or total ejection is 
automatically triggered by timer T1 and 

timer T55 

   

   

Fig. 17  
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3.5 Main menu 

Status Separator 
Product
 4780 RPM    24.5 A 
T1 300 123 s 

Fig. 18  

 When you switch on the control unit, 
the following main menu is displayed 
after start-up.  

The main menu displays the current 
status of the separator. 

2nd menu line 

Display Meaning 

Start-up The separator starts. 

Standby The separator is ready for operation. 

Product The product pump is switched on. The separation 
program is active. 

CIP The product pump is switched on. The CIP program is 
active. 

Water Product displacement: the water valve is activated. 

Slow-down The separator has been switched off and runs out 
(speed display active). 

Standstill The separator stands still (speed display active). 

OFF The separator is switched off (no speed display 
active).

3rd menu line 

The current bowl speed in RPM and the current value for the current 
consumption in amperes are only shown if this has been preselected (see 
chapter 3.7.5 "Selecting the speed and current display"). 

4th menu line 

Display of the current timer (see chapter 0 “Timer menu overview”). 

In the above example the following data are displayed: 

 "T1" = timer number 

 "300" = adjusted setpoint 

 "123" = current actual value 

 "s" = display in seconds (M = display in minutes) 
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3.6 Password protection 

Password login: 
 Level   : 0 
 Password: ...... 

Fig. 19  

 The timer and parameters menus can 
only be accessed if the correct
password is entered.  
Proceed as follows when being 
prompted to enter the password: 
 Edit key: press. The LED in the Edit
key goes on. 

 Cursor keys: press. Enter the 
password -700-. 

The password is fixed and cannot be changed 

 Password: 700 

Password login: 
 Level   : 1 
 Password:....... 

Fig. 20  

 Enter key: press. The password is 
accepted.  
– The program jumps to input 

level 1. 
 Enter key: press a second time. The 
program returns to the preceding 
menu.

 Press another desired cursor key. 
 The first password-protected menu 
is called up. 

If no operation is performed within two minutes, the program automatically 
returns to input level 0 (logout). The password has to be re-entered in order to 
use the program again. 

However, the menu which is called up at that time is not protected. This means 
that unauthorised persons may carry out changes in this menu. 

To protect the TE7 from unauthorised access, you should go back in the menus 
until you reach the openly accessible menu section. 
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3.7 Parameter menus 

Status Separator 
Product
 4780 RPM    24.5 A 
T1 300 123 s 

Fig. 21  

 The parameter menu can only be 
accessed if the correct password is 
entered. 
 Press the cursor-down key in the 
main menu. 

 The password input screen is called 
up.

 Enter the password. 
 Press the cursor-down key again. 
 The first parameter menu is called 
up.

 The other parameter menus can 
now be called up one after the other
by pressing the cursor keys. 

3.7.1 Bowl speed limits 
This menu is only displayed if the speed display is active. See chapter 3.7.5 
“Selecting the speed and current display”. Only then are the lower limits 
monitored in the program. 

Bowl speed: 
Min:    4560 RPM 
Max.    5040 RPM

Fig. 22  

 Bowl speed MIN: adjust about 5 % 
lower than the nominal bowl speed. 

 Bowl speed MAX: adjust about 5% 
higher than the nominal bowl speed.

The nominal bowl speed is listed in the 
technical data. 

Display Meaning 

Min. Minimum speed: 
When the separator has been started up and the bowl speed 
falls below this limit, the feed is closed and the program product, 
water or CIP is deactivated. A "speed MIN" alarm (SAL) is 
issued.

Max. Maximum speed: 
If the bowl speed exceeds this limit, the machine is switched off. 
This monitoring feature applies only to a motor control by 
frequency converter but is generally active on the TE7. 

Attention: If a frequency converter is used for the separator, simple speed 
monitoring (SAH) with the TE7 unit is not sufficient. Please contact the motor 
control unit manufacturer. 
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3.7.2 Loading a basic parameter set 
Each of the three areas of application: 

 milk, 

 industry, 

 fat, 
has its own basic parameter set. This is a basic setting of all parameters and 
timers. 

Prior to starting the unit the correct parameter set has to be selected. After that 
all settings have to be checked and adapted. 

Parameter set 
F1:Base parameters 
F2:Save/Load
> Milk            < 

Fig. 23  

 The current parameter set is shown in 
the 4th display line (e.g. milk). 

To select the basic parameters: 
 Press key F1. 
 The selection submenu is called up.

Attention: When a new parameter set is selected using the F3 key, all 
parameters of the TE7 are overwritten. This is even the case if the parameters 
have not been modified using the F2 key. 

F1:Back
F2:Change
F3:Activate
> Industry       < 

Fig. 24  

 Select a basic parameter set using 
the F2 key. 
Active the selection using the F3 
key. 

 Press the F1 key if no change is 
desired. 
After the input has been made, 
press the F1 key to go back in the 
program. 
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3.7.3 Saving/loading a parameter set 
All settings made should be saved to complete a start-up procedure. 

All parameters and times which can be adjusted are saved on the connected 
memory module (MMC, Micro Memory Card). The program is stored on the 
MMC, too.

The parameters are stored in a sector of the MMC which allows data to be 
retrieved also if the card is connected to another device (e.g. to another TE7). 
This retrieval function can be useful if the saved status has to be restored after 
several parameter changes. 

Parameter set 
F1:Base parameters 
F2:Save/Load
> Milk            < 

Fig. 25  

 To save/load a parameter set: 
 Press key F2. 
 The submenu for saving or loading 
is called up. 

F2:Back
F3:Save on MMC 
F4:Load from MMC 

Fig. 26  

 Key F3: All settings are saved on 
the MMC (during the saving process 
"Par->MMC" is displayed in the 
upper right corner of the screen). 

 Key F4: All settings formerly saved 
are restored (during loading "MMC-
>Par" is displayed in the upper right 
corner of the screen). 
After the input has been made, 
press the F2 key to go back in the 
program. 
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3.7.4 Selecting an ejection system 
The term “ejection system” describes the number of operating water valves and 
their activation process triggering bowl ejections.  

The ejection system to be adjusted is listed in the technical data of the 
separator.  

Ejection system 
F1: Change 

> Metr. pis.     <

Fig. 27  

 To select an ejection system: 
 Press key F1. 
– The following menu items can be 

selected. 

Display Meaning 

Only open. water One single operating water valve. 

Opening + closing Opening and closing water valve. 

Metr. pis. Opening, closing and filling water plus control air for 
the metering piston. 

Hydrostop 2 val. Hydrostop separator with two operating water valves: 
Opening water and one valve for prefilling and 
closing. 

Hydrostop 3 val. Hydrostop separator with three operating water 
valves: Opening water, prefilling water and closing 
water.

Operating water Outdated operating water separators: operating water 
and closing water. 

The specific actuation process during ejections is described in section 3.11 
"Program settings" and 3.12 "Function diagrams". 
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3.7.5 Selecting the speed and current display 
The display of the motor current and bowl speed in the main menu is activated 
or deactivated using the F1 or F2 key. The minimum and maximum bowl speed 
is only monitored if the display is activated. 

See also section "Bowl speed limits". 

Speed monitoring: 
F1:Change   > On  < 
Current monitoring: 
F2:Change   > On  < 

Fig. 28  

 Press the F1 key to select the speed 
monitoring display: 
– The machine is equipped with a 

speed initiator which is connected 
to the control unit. 

 Press the F2 key to select the 
current monitoring display: 
– The motor control system 

comprises a current transformer
which is connected to the control 
unit.

3.7.6 Speed monitoring settings 

This menu is only displayed if the speed display is active. See chapter 
3.7.5"Selecting the speed and current display". 

Settings speed mon. 
Gear factor  4.17 
Pulses per rev.    5

Fig. 29  

 Adjust the gear factor 
 Adjust the pulses per revolution 

The following parameters have to be entered for a correct bowl speed 
monitoring display. The values to be set are listed in the technical data of the 
separator. 

Display Meaning 

Gear factor Gear ratio value: 
 Adjust a value between 1.00 and 9.99. 
 Adjust the value 1.00 for a separator with a belt drive. 

Pulses per 
rev. 

Number of pulses with which the drum initiator is dampened 
per revolution: 
 Adjust a value between 1 and 10. 

Attention: Incorrect values result in an incorrect speed display. 
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3.7.7 Current display settings 
This menu is only displayed if the current display is active. See chapter 3.7.5 
"Selecting the speed and current display". 

Settings current 
Analog input 20 mA 
Current max.  60.0 A

Fig. 30  

 Adjust the maximum current 

The following parameters have to be entered for a correct current display. The 
values to be set are listed in the technical data of the separator. 

Display Meaning 

Current max. Adjust the maximum current supplied by the current 
transformer integrated in the motor control system. 

Example: a current transformer supplies 0-60 / 0-1A: 

 Current max. adjustment value = 60.0 A 

To be able to display the start-up current the transformer has to be designed for 
the double nominal motor current. 

Attention: An incorrect value results in an incorrect current display. 

3.7.8 Displacement preselection 
If the displacement function is active, the liquid in the bowl is displaced by water 
or product prior to a total or large partial ejection (Hydrostop system). 

Preselect.displacem.
F1:Change   > Off  <

Fig. 31  

 To select/deselect the displacement
function:
 Press key F1. 

J - The following options can be 
selected 

Display Meaning 

Off Without displacement 

H2O Displacement with water 

Prod Displacement with product 

See chapter 3.11 “Function diagrams.” 
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3.7.9 Summary of all adjustable parameters 
All adjustments performed can be entered into this table after initial start of the 
unit (in addition to saving them on the MMC). 

 Basic settings * Value at start-
up 

 Milk Industry Fat  

Ejection system Opening + closing 
water

Opening + closing 
water Only opening water  

Speed monitoring ON ON OFF  

Min. speed 4500 RPM 4500 RPM -  

Max. speed 5000 RPM 5000 RPM -  

Gear factor 4.17 4.17 -  

Pulses per 
revolution

5 5 -  

Current monitoring ON ON ON  

Current max. 60 A 60 A 60 A  

Displacement 
preselection 

OFF OFF H2O  

* The parameter set "Milk" is active by default. 
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3.8 System menus 

F1:In-/Outputs
F2:Language
F3:Date/Time
F4:Version

Fig. 32  

 Two system menus can be accessed 
from the main menu by pressing the 
cursor-up key. 
 Cursor-up key: Press once. System 
menu 1 is displayed. 

F1:Contrast

Fig. 33  

 Cursor-up key: Press twice. System 
menu 2 is displayed. 

3.8.1 Checking the inputs/outputs 

Inputs ->:F1 <-:F2 

> Probe Max    < 
> Off          < 

Fig. 34  

 To check the inputs/outputs from 
system menu 1: 
 Key F1: press. The inputs screen is 
displayed. 

Outputs ->:F1 <-:F2 

> Feed OK1/-39 < 
> Off          < 

Fig. 35  

 Cursor left/right key: press. The 
system switches from input to 
output.

 Esc key: press. The program returns 
to system menu 1. 

 The keys F1 and F2 are used to call up the inputs and outputs. 

 The last menu line shows the current status of the input. 
– Status OFF = logic 0 = 0V 
– Status ON = logic 1 = 24V 
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3.8.2 Language selection 

Select language: 
      current:   ENG
      new:       ENG

Fig. 36  

 To select a language from system 
menu 1: 
 Key F2: press. The language 
currently selected is displayed. 

Depending on the program version, 5 languages are available for language 
selection. 

Program version Languages Abbreviation 
Instruction 
manual reference 
number 

TE7-0A1-V1.20* German GER 8550-9000-800 

 English ENG 8550-9001-800 

 French FRA 8550-9002-800 

 Italian ITA 8550-9003-800 

 Spanish ESP 8550-9005-800 

TE7-0A2-V1.20* German GER 8550-9000-800 

 Portuguese POR 8550-9006-800 

 Dutch NED 8550-9013-800 

 Danish DEN 8550-9021-800 

 Swedish SWE 8550-9007-800 

TE7-0A3-V1.20* German GER 8550-9000-800 

 English ENG 8550-9001-800 

 Greek GRE 8550-9010-800 

 Czech CZE 8550-9023-800 

 Romanian ROM 8550-9004-800 

TE7-0A4-V1.20* German GER 8550-9000-800 

 English ENG 8550-9001-800 

 Polish POL 8550-9016-800 

 Norwegian NOR 8550-9008-800 

 Hungarian HUN 8550-9022-800 

TE7-0A5-V1.20* German GER 8550-9000-800 

 English ENG 8550-9001-800 

 Latvian LAT 8550-9040-800 

 Croatian CRO 8550-9025-800 

 Russian RUS 8550-9009-800 
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TE7-0A6-V1.20* German GER 8550-9000-800 

 English ENG 8550-9001-800 

 Turkish TUR 8550-9012-800 

    

    

The program version may change due to technical changes. 

$ 002      transfer 

> Downloading User-<
> Data             <

Fig. 37  

 To select a new language: 
 Cursor up/down key: press. The 
languages can be selected one after
the other. 

 Enter key: press. The new selection 
is accepted, the program restarts.  

Note: The selection can be undone by
pressing the Esc key. The existing 
setting remains intact and the program 
returns to the preceding menu.  

For firmware reasons some system version are only available in the languages 
of program version TE7-0A1-V1.20*. If other languages are selected, the 
program is displayed in the English language version.  
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3.8.3 Date, time and operating hours 

Date:
26. 4. 3 16:13:19 
Operating hours: 
     7 h 

Fig. 38  

 To select the menu from system menu 
1:
 Key F3: press. The date, time and 
operating hours are displayed. 

Adjusting the date, time and operating 
hours:
 Cursor keys: press. Move the cursor
to the desired value. 

 Edit key: press. The LED in the Edit
key goes on. 

 Cursor keys: press. Adjust the 
value.

 Enter key: press. The selection is 
accepted. 

Note: The selection can be undone by
pressing the Esc key. The existing 
setting remains intact and the program 
returns to the preceding menu.  

Display Meaning 

Date: The date and the associated time are necessary to 
provide the fault message with the correct time 
stamp. The date format is the same for all languages. 
A leading “0” is not displayed: In the example above, 
the year 03 is displayed as 3. 
When the TE7 is switched off, the date adjusted 
remains saved for about 6 weeks. 

Operating hours: The operating hours of the separator are displayed in 
the last line. The hours have to be aligned with the 
mechanical operating hour counter in the motor 
control system. To do so, the value can be corrected. 
The operating hour counter counts a maximum of 
32767 hours before it restarts at 0. 
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3.8.4 Program version 

Program version: 
TE7-0A1-V1.20

Fig. 39  

 To select the program version from 
system menu 1: 
 Key F4: press. The version of the 
program in the control unit is 
displayed. This is also stated on the 
MMC.

3.8.5 Contrast adjustment 

Display contrast: 

      Contrast:   6 

Fig. 40  

 To select the contrast setting from 
system menu 2: 
 Cursor up/down key: press. Adjust a 
contrast value between 0 and 15. 
– 0 = smallest contrast 
– 15 = largest contrast 

 Enter key: press. The new selection 
is accepted. 

Note: The selection can be undone by
pressing the Esc key. The existing 
setting remains intact and the program 
returns to the preceding menu.  
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3.9 Timer menus 
3.9.1 Call-up and selection 

Status Separator 
Product
 4780 RPM    24.5 A 
T1 300 123 s 

Fig. 41  

 Except for the timers  T01 "separation 
partial ejection" and T55 "separation 
total ejection" a password has to be 
entered to access the timer menus. 
 Press the cursor right/left key in the 
main menu. 

 The password input screen is called 
up.

 Enter the password. 
 Press the cursor-down key again. 
 The first timer menu is called up. 
 The other timer menus can now be 
called up one after the other by
pressing the cursor keys. 

In the following sections describe the timer menus and the associated 
specifications.

A fixed unit is assigned to every timer. If decimal places are displayed, the time 
can be entered with the associated degree of precision. The initial setpoints 
depend on the selected parameter set. This is also the decisive factor for the 
question whether the menu will be displayed or not. 

Every timer can be deactivated (timer inoperative) by adjusting a setpoint of 
9999.
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3.9.2 Manually showing/hiding the timer menus 
All timer menus can be shown or hidden manually. This does not apply to timer 
T35/36 "prefilling large/small partial ejection", T42 "filling water metering piston" 
and "counter large partial ejection". The display of these timers depends on the 
selected ejection system. 

T55:Sep.total eject.
A     2  S    10 min

Fig. 42  

 Key F1: Press twice. The preceding 
timer menu is shown again. 

 Key F2: Press twice. The curren 
timer menu is hidden. 

 Key F4: Press twice. The next timer
menu is shown again. 

Note: The F keys have to be pressed 
twice within 0.5 seconds. 

Example:

If in parameter set “Industry” no total ejection is desired and the setpoint has 
been set to 9999, the timer menu (see above) can be hidden by pressing F2. If 
the timer menu has to be displayed again at a later point, this can be done from 
timer 1 "separation partial ejection" using the F4 key or from timer 34/40 
"preflushing/subsequent flushing of hood" using the F1 key. 
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3.9.3 Timer menu overview 
Timer no. Name Description 

T0 Separator startup This timer starts when the separator is switched on. When this 
timer has run down and two total ejections (closing program have 
been performed, the separator is ready for operation.  
The timer value adjusted should be higher than the start-up time 
of the separator. 

T01 Separation partial ejection The timer starts for the first time when the “Product” mode starts 
(pressing of the “Product” function key or external signal).  
After the timer has elapsed, a partial ejection is triggered. After 
timer T55 "separation total ejection" has elapsed, a total ejection 
is triggered. 

T02 Closing pulse pause 

T03 Closing water pulse 

When the separator is ready for operation, closing water is fed 
into the bowl in the preset pulse/pause ratio to compensate for 
any losses due to leakage. 
The interval times stop during an ejection. 

T04 Bowl closing before partial 
ejection 

The closing water chamber of the bowl is topped up during this 
time.

T10 Pulse delay Delay of the bowl ejection to counter a brief response of the self-
thinker control system. 

T11 Pulse suppression / delay 
discharge pressure 

 Milk and industry: 
– Suppression of bowl ejections which might be triggered by 

spurious turbidity in the clear phase or pressure fluctuations 
in the sensing liquid system after the bowl ejections. 

 Fat/oil: 
– After the "Product" program has been activated or after a 

partial or total ejection has been performed, the fault 
message “discharge pressure” is suppressed for this period 
of time. 

T15 Post-run solids pump The solids pump is switched on via minimum and maximum 
probes in the solids cyclone. 
 Once the minimum probe is exposed, the solids pump 
continues to run for this period of time. The pump control 
system remains active even if the separator is switched off. 

T16 Delay stopgap water 

T17 Pulse stopgap water 

T18 Waiting for stopgap water 

With stopgap water program preselection: 
To prevent the separator bowl from overheating, the bowl is 
supplied with water at the preset pulse/pause ratio (T17/T18) 
after the timer T16 "delay stopgap water" has elapsed (the 
programs "Product", "CIP" or "Water" are deactivated). 
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Timer no. Name Description 

T19 Product displacement After completion of the product run, the "Water ON" key can be 
pressed to switch directly to water run. During the preset time, the 
product discharge valve remains set to "product path" and 
switches to "sewer" after this timer has run down. 

T21 Bowl filling after product on This timer starts after "Product" has been activated. The water 
valve in the feed is actuated. After that the product path is 
activated.

T22 Waiting before displacement With a total ejection and preselection “displacement with water” 
the step "displacement" is delayed (the feed valves are closed). 
With the preselection “Displacement with product” the feed valve 
is open. 

T23 Displacement and flushing 
before total ejection 

If "displacement with water (H2O)" has been preselected, the 
water valve in the feed is opened. With preselection 
“Displacement with product” the feed valve is opened. The hood 
is also flushed during this time. 

T24 Overflow In CIP mode the constant pressure valve in the separator 
discharge is throttled prior to a total ejection in order to clean the 
hood through the overflow. The valve is throttled by actuating 
valve -046 (overflow pressure on the constant pressure valve). 

T25 Waiting before total ejection Waiting time between closing of the feed valves and opening of 
the bowl for a total ejection (no feed). 

T26 Total ejection Opening time of the bowl for a total ejection. 

T28 Waiting for speed The bowl speed drops during a total ejection. During this time the 
"speed min." alarm is suppressed. The feed is reopened after this 
timer has run down. 

T29 Bowl filling after total ejection Actuation of the water valve before switching back to "Product" 
after the total ejection. 

T34 Preflushing hood The flushing of the hood starts during a partial ejection. 
Only a time > T03 can be entered. 

T35 Prefilling small partial ejection 

T36 Prefilling large partial ejection 

If "Hydrostop" is preselected, the prefilling water is actuated 
which is used in Hydrostop separator to control the amount of 
material discharged during the partial ejection (see the manual of 
the respective machine). 

Attention: A correct partial ejection can only be guaranteed if 
these times are adjusted correctly. 

 The question whether T35 or T36 is started, depends on timer 
36 "large partial ejection". 

T37 Partial ejection Bowl opens for partial ejection (10 s max.). 

T38 Closing bowl after partial 
ejection or total ejection 

The timer starts after a partial or total ejection. The closing water 
valve is actuated during partial ejection and during this period of 
time.

T39 Bowl filling after partial ejection Actuation of the water valve instead of the product path. 
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Timer no. Name Description 

T40 Subsequent hood flushing This timer starts after a partial or total ejection and continues to 
actuate the hood flushing water. 

T41 PCV disengagement after 
partial ejection 

The timer starts after the partial ejection. The constant pressure 
valve is relieved during this time, i.e. -045 is switched off. 

T42 Filling water metering piston The filling water valve is actuated for the set time. After a fixed 
delay period of 1 second, the metering piston is pretensioned for 
2 seconds. 

T55 Separation total ejection After this timer and the timer T01 "separation partial ejection" 
have run down, a total ejection is triggered. On Hydrostop 
machines a large partial ejection is triggered. 

T56 CIP overflow / total ejection During CIP: 
After this time an overflow followed by a total ejection is triggered.

T57 Start speed min. Only with "speed monitoring" preselection: This timer starts 
during start-up of the separator when the minimum bowl speed is 
reached (see section “Bowl speed limits” and check this 
parameter). 
After this timer has run down, the closing program starts and the 
separator is ready for operation. The closing program starts after 
timer T0 or T57, whichever has run down first. 

 Delay fail. probe max. Attention: The delay time my only be increased if authorised by 
Westfalia Separator Engineering GmbH. 

Delay of the "Probe max." alarm.  This alarm prevents ejection 
into a full solids container. 

 Feedb. oper. motorctr. Delay of the feedback or operation message of the motor control 
system. 

 Delay PAL oper. water Delay of the operating water pressure drop alarm. 

 Delay PAL oper. air Delay of the control air pressure drop alarm. 

 Delay dischargepres. Delay of the alarm indicating a discharge pressure which is too 
low or too high (applies only to parameter set "Fat"). 

 Large partial ejection Only with Hydrostop: After a set number of small partial ejections 
a large partial ejection is triggered. 
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3.9.4 Timer parameters 
All adjustments performed can be entered into this table after initial start of the 
unit (in addition to saving them on the MMC). 

The timer menus are called up in the same order as in the following table (see 
also chapter 6.1 "Timer menus"). 

 Basic settings 

 Milk Industry Fat 

Timer no. Value Display Value Display Value Display 

Value at start-
up 

1 1200 s X 300 s X 300 s X  

55 9999 min -- 10 min X 15 min X  

10 s 10 s 5 s  34
40 40 s 

X
10 s 

X
5 s 

X

7.0 s 7.0 s 7.0 s  35
36 4.0 s 

A
4.0 s 

A
4.0 s 

A

42 3 s A 3 s A 3 s A  

4 3 s X 0 s -- 0 s --  

1.00 s 2.00 s 2.00 s  37
38 7 s 

X
7 s 

X
7 s 

X

41 5 s X 5 s X 5 s --  

0 s 0 s 3 s  22
23 20 s 

--
20 s 

X
3 s 

X

10 s 10 s 10 s  24
25 3 s 

X
3 s 

X
3 s 

X

3 s 10 s 5 s  26
28 40 s 

X
30 s 

X
30 s 

X

600 s 720 s 720 s  0
57 45 s 

X
45 s 

X
45 s 

X

56 10 min X 15 min X 15 min X  

60 s 60 s 60 s  2
3 1.00 s 

X
1.00 s 

X
0.15 s 

X

5 s 5 s 5 s  10
11 30 s 

--
30 s 

X
30 s 

X

-- Timer not shown 

X Timer shown 

A Timer is automatically shown or hidden depending on the currently 
selected ejection system. 
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 Basic settings 

 Milk Industry Fat 

Timer no. Value Display Value Display Value Display 

Value at start-
up 

15 5 s -- 5 s X 5 s --  

16 9999 min -- 15 min X 15 min X  

0 s 30 s 5 s  17
18 9999 s 

--
300 s 

X
300 s 

X

19 30 s -- 30 s X 30 s --  

21 0 s -- 0 s -- 10 s X  

0 s 0 s 7 s  29
39 0 s 

--
0 s 

--
7 s 

X

5 s 5 s 5 s  Delay fail. probe 
max.
Delay feedback 
MCC

5 s 
X

5 s 
X

5 s 
X

5 s 5 s 5 s  Delay PAL oper. 
water
Delay PAL oper. 
air

5 s 
X

5 s 
X

5 s 
X

Delay 
dischargepres. 

5 s -- 5 s -- 5 s X  

Large partial 
ejection 

10 A 10 A 10 A  

-- Timer not shown 

X Timer shown 

A Timer is automatically shown or hidden depending on the currently 
selected ejection system. 
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3.10 Program settings 
You will find important information concerning the program settings in the 
following chapters: 

3.10.1 Ejection programs 
The solids ejections from the bowl necessary at certain intervals must take into 
account the product and process requirements. 

The control unit can be set to the following ejection modes: 

 a combination of partial and total ejections 

 total ejections only 

 partial ejections only 

In the case of separators with Hydrostop system: 

 combination of partial and large partial ejections 

 large partial ejections only 

 small partial ejections only 

 total ejections can only be performed manually by pressing a key 

3.10.2 Time-dependent control 
After timer T1 "separation partial ejection" has run down, an automatic bowl 
ejection is performed. 

By interlinking the timers T1 "separation partial ejection" and T55 (separation 
total ejection" the run-down state of "separation total ejection" determines 
whether the bowl ejection triggered is to be partial or total ejection: 

 If timer T1 "separation partial ejection" runs down before timer T55 
"separation total ejection, a partial ejectionis carried out. 

 If timer T1 "separation partial ejection" runs down after timer T55 "separation 
total ejection", a total ejection is performed in accordance with the 
preselection. 

The following three ejection modes can be carried out by the control unit 
provided that the appropriate parameters have been set: 

Separators without Hydrostop system

 Combination of partial and total ejections: 
– Set timer T1 "separation partial ejection" to the separation time possible 

between two partial ejections.  
– Set timer T55 "separation total ejection" to the runtime after which the next 

bowl ejection is to be performed as a total ejection. 
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 Total ejections only: 
– Set timer T1 "separation partial ejection" to the separation time possible 

between two total ejections. 
– Set timer T55 "separation total ejection" to "0 min". 

 Partial ejections only: 
– Set timer T1 "separation partial ejection" to the separation time possible 

between two partial ejections. 
– Deactive timer T55 "separation total ejection" (9999 min). 

Separators with Hydrostop system 

 Combination of partial and large partial ejections: 
– Set timer T1 "separation partial ejection" to the separation time possible 

between two partial ejections. 
– Set timer T55 "separation total ejection" to the runtime after which the next 

bowl ejection is to be performed as large partial ejection. 

 Small partial ejections only: 
– Set timer T1 "separation partial ejection" to the separation time possibel 

between two total ejections. 
– Deactivate timer T55 "separation total ejection" (9999 min). 

 Large partial ejections only: 
– Set timer T1 "separation partial ejection" to the separation time possible 

between two partial ejections. 
– Set timer T55 "separation total ejection" to "0 min". 

3.10.3 Self-thinker control system and photoelectric system 
Besides time-dependent ejection control process-dependent control by means 
of a self-thinker control system or a photoelectric system is possible if:  

 the bowl has a special equipment for the self-thinker control system “sensing 
liquid” or 

 a photoelectric sensor reacting to turbidity is integrated in the discharge line of 
the separator.  

Both systems trigger a control pulse which is dependent on the solids level in 
the bowl. The bowl ejection initiated in the same way as if the timer T1 
"separation partial ejection" had run down on the time-dependent system. This 
is why the settings specified above apply to the ejection modes. 

Note: 
With the process-dependent ejection control system timer T1 "separation partial 
ejection" must be set such that a time-dependent bowl ejection is triggered 
when the process-dependent control pulse is overdue. 
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Set timer T1 "separation partial ejection": 

 to a longer running time than the maximum time to be expected between two 
bowl ejections, 

 but to a shorter running time than the dwell time in the bowl admissible for 
separable solids. 

3.10.4 Determining the separation time 
In the case of a time-dependent program, the separation time depends on: 

 the amount of solids in the material fed into the separator, 

 the size of the solids holding space in the bowl and 

 the throughput capacity of the separator. 

In the case of partial ejections, the solids holding space can only be utilised to a 
full extent if the amount of solids in the feed remain absolutely constant. 

If the solids concentration fluctuates, you taken into account a reduced soilds 
holding space volume (empirical value for small fluctuations: 80 %) to prevent 
the solids from rising up to the disk stack. 

Example for calculating the separation time: 

 Given: 
– Solids concentration in percent by volume f = 1.0 % 
– Solids holding space G = 25.0 l 
– Throughput capacity M = 10 000 l 

 Wanted 
– Separation time t = X min 

The separation time to be adjusted is calculated as follows: 

 for partial ejection (with 0.8G: 80% utilisation of the solids holding space) 

%100min608,0
fM
Gt

%100min60
%110000

258,0
l

lt

min12t
 for total ejection (with G: 100% utilisation of the solids holding space) 

%100min60
fM

Gt

%100min60
%110000

25
l
lt
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3.11 Function diagrams 
The individual timer menus are described in chapter “Timer menus”. 

3.11.1 Partial ejection 

Only opening water     
 T1 Partial ejection T40  
     
   T34 T4 T37 T41   
           
    T3        
           

Feed -039 
          

Water 
          

          

Opening water -024 
       

          

Hood flushing water -022 
          

PCV disengagement -045 

Opening and closing water     
  T1  Partial ejection T40  
             
        T41   
             
   T34   T38    
            
  T2 T3   T4 T37 T39     
             

Feed -039 
            

Water 
          

            

Opening water -024 
         

            

Closing water -025 
       

            

Hood flushing water -022 
            

PCV disengagement -045 
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Hydrostop     
  T1 Partial ejection T40  
            
       T41   
            
   T34 T37 T38    
           
  T2 T3    T35/T36 T39     
        *3      

Feed -039 
           

Water 
*4      

           

Opening water -024 
           

           

Prefilling water -023 
    *1       

           

Closing water -025 
    *2     

         

Hood flushing water -022 
         

PCV disengagement -045 
    

Timer T4: Bowl closing before partial ejection = 0s 

*1 Hydrostop 3 valves 

*2 Hydrostop 2 valves 

*3 As counter for large partial ejection: either T35 or T36 

*4 Only with large partial ejection or displacement preselection 

Metering piston     
  T1 Partial ejection T40  
            
       T41   
            
   T34 T4 T37 T38    
            
  T2 T3  T3 T42 *1 *2       
               

Feed -039 
                

Opening water -024 
              

                

Filling water -023 
              

               

Closing water -025 
    

              

Metering piston -034 
          

           

Hood flushing water -022 
    

           

PCV disengagement -045 
    

*1 Value = 1s 

*2 Metering piston before partial ejection 2s 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - R to W - OM Manual

Q-Pulse Id TMS1426 Active 08/10/2015 Page 3016 of 3168



Westfalia Separator Engineering GmbH 55 

8550-9001-800 / 16.01.2006

Operating water      
 Separator partial ejection Partial ejection Subsequent flushing  
          
      *1   
          
  T2 T3  T34  T4 T37 *2    
            

Feed -039 
           

Operating water -024 
           

Closing water -025 
       

           

Hood flushing water -022 
    

           

PCV disengagement -045 
    

*1 PCV disengagement after partial ejection 

*2 Closing after partial and total ejection 
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3.11.2 Total ejection 

Product program     
 *A *B T55 Total ejection *B 

                 
          T28   
                
           T40    
                
 T21   T2 T3  T22 T23 T25 T26 T38   T29   

               

Feed -039 '*2       

               

Water -042 
     

'*1
     

               

Opening water -024 
               

               

Operating water -024 *3 
               

Filling water -023 
            

(only with metering piston) 
               

               

Closing water -025 
        

               

Hood flushing water -022 
           

               

PCV disengagement -045 
         

               

Displacement in discharge-051 
       

*1 *2
     

*A Product start 

*B Separation 

*1 Preselection: Displacement with water (H2O) 

*2 Preselection: Displacement with product (Prod) 

*3 Output: opening water (for setting: operating water) 
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CIP program     
 T56 Total ejection T56 
        
     T28  
        
  T24 T25 T26 T38   
        

Feed -039      

       

Opening water -024 
       

       

Filling water -023 
       

(only with metering piston) 
       

       

Closing water -025 
       

       

Constant pressure valve -045 
      

       

PCV disengagement -045 
     

       

Displacement in discharge -051 *1 
   

       

Displacement in discharge -051 *2 
    

*1 Application: industry, fat 

*2 Application: milk 
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4.1 Accident prevention 
Comply with the safety instruction in section 1 for maintenance and care.  

The most important safety instructions which especially concern maintenance 
and care will now be repeated for reasons of safety.  

Fig. 43  

 Prior to performing any maintenance and care 
operations:  
 Disconnect all electrical systems and equipment
parts from the power supply by actuating the 
main switch.   

 Secure the unit against accidental reconnection 
to power using locking devices. 

 Do not start any maintenance operation before 
the separator has been switched off for at least 
2 hours. This is necessary to allow all parts to 
cool down sufficiently such that there is no 
longer danger of injury due to hot surfaces. 

4.2 Requirements concerning the service personnel and spare parts 

Fig. 44  

 Use original spare parts by Westfalia Separator
only.
The use non-original parts results in: 
– safety risks 
– reduced service life and availability 
– increase service needs 
If a safety risk results, the persons not
complying with this information might be subject 
to prosecution under criminal law. Westfalia 
Separator shall not assume any liability or give 
any warranty in such cases. 

 Make sure that only properly qualified personnel is entrusted with maintaining 
the unit. This is the case with the service personnel of Westfalia Separator or 
personnel trained by Westfalia Separator.  
An inadequately maintained/installed machine holds a high safety risk for the 
operating personnel. 
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4.3 Faults 
4.3.1 Display of fault messages 

A fault is indicated by a flashing screen on the display of the control unit. In 
addition a voltage-free contact (0K2) is actuated. 

The fault has to be eliminated and acknowledged. 

Failure motor TAH 
The motor 
temperature is too 
high.

Fig. 45  

 Enter key: press. The fault is 
acknowledged and the flashing 
screen goes off. The voltage-free 
contact 0K2 is switched off. 

 Error key: The LED flashes, there is 
at least one fault.  

 Error key: press. Use the cursor
up/down keys to view the individual 
fault messages. 

$ 009 

> no active        <
> alarms !         <

Fig. 46  

 If there is no other fault queued, the 
screen shown opposite is displayed.
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4.3.2 Display of the fault message buffer 
The TE7 has a fault message buffer into which the fault messages are written. A 
new entry is created in the fault message buffer whenever a fault status change 
takes place (fault come/gone/acknowledged). 

A maximum of 256 entries can be stored. If the fault message buffer cannot 
accept any new fault messages, the oldest entries are automatically deleted. 

Example:

<Failure > I 001/015
#008  Probe Max. 
at 10.12.02 09:47:48

Fig. 47  

 Enter key: Press twice. The fault 
message buffer is called up. 
– The fault messages are stored in 

the fault message buffer in the 
order in which they have arisen. 

 Cursor up/down keys: press. 
Navigation through the fault 
message buffer to view all 
messages. 

 Esc key: press. The fault message 
buffer is quit. 

Explanation of the display example: 

Display Meaning 

<Failure> A fault message is displayed. 

I Status of the fault message: 
 I = fault message has come 
 A = fault message has been acknowledged 
 O = fault message has gone 

001/015 The fault message shown is in position 1 (most 
recent message). There are 15 fault messages in the 
fault message buffer. Possible are 001 to 256 fault 
messages. 

#008  Probe max. Fault number and fault message in plain text. 

at 10.12.02 09:47:48 Date and time at the time of the status change 
(come / acknowledged / gone) of the fault message. 
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4.3.3 Fault messages: Reasons and countermeasures 
Message Explanation Possible reason Program action 

Motor TAH (#002) The motor temperature has 
been exceeded. 

 The bowl is not closed 
correctly 

 The sensor cable of the 
temperature sensor is 
defective

 The ejection frequency of the 
separator has been adjusted 
incorrectly

 The feed rate is not correct 

The machine is 
switched off with a 
total ejection. 

Feedback MCC 
(#003) 

There is no contactor or 
frequency converter feedback 
from the motor control system.

 The power contactor has 
tripped

 Fault concerning the 
frequency converter: Check 
the fault message on the 
frequency converter display. 
Important: Acknowledge the 
fault also on the frequency 
converter.

The machine is 
switched off with a 
total ejection. 

Speed max. 
(#004) 

The speed during operation is 
too high. 

 Incorrect value for "max. 
speed" 

 Incorrect frequency converter 
setting 

The machine is 
switched off with a 
total ejection. 

Speed min. (#006) After the separator has 
accelerated to its rated speed, 
the actual speed is monitored 
to see whether it drops below 
the "min. speed" value. 
During "total ejection" and 
"waiting for speed" a speed 
drop below "min. speed" is not 
evaluated.

 Defective initiator 
 Timer T28: "Waiting for 
speed" too short 

 Partial ejection too large 
 The bowl is not closed 
correctly 

The feed is closed 
and the program 
(product, water or 
CIP) is deactivated. 

Probe max. (#008) Only if a maximum probe is 
connected. The solids are 
discharged too slowly from the 
solids collector or not at all. 

 No jumper installed if no 
probe is connected (see 
section 5.3 “connection plan 
X7”)

 The bowl is not closed 
correctly 

 The bowl mists 
 Defective probe 
 Foaming problems 
 Incorrect sensitivity of the 
probe relay 

The feed is closed 
and the program 
(product, water or 
CIP) is deactivated. 
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Message Explanation Possible reason Program action 

Operating water 
PAL (#009) 

The operating water pressure 
has dropped below the limit. 

 Operating water feed rate too 
low, increase the feed rate if 
necessary 

 Pressure reducer adjusted 
incorrectly

Applies only to 
applications 
"industry" or "fat". 
The feed is closed 
and the program 
(product, water or 
CIP) is deactivated. 

Operating air PAL 
(#010) 

The control air pressure has 
dropped below the limit. 

 Leak in the pneumatic system 
 Insufficient control air supply, 
increase the control air supply 

 Incorrect adjustment of the 
pressure reducer in the valve 
cabinet (Pmin adjustment) 

Applies only to 
applications 
"industry" or "fat". 
The feed is closed 
and the program 
(product, water or 
CIP) is deactivated. 

Discharge pressure 
(#011) 

Applies only to application 
oil/fat: The pressure in the 
discharge line is too high (fat 
reaches the water side) or 
too low (oil). 

 Incorrect pressure gauge 
adjustment 

 Incorrect filling water 
operation (fat) 

 Incorrect partial ejection 
quantity (oil) 

The feed is closed 
and the product 
program is 
deactivated. 
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4.3.4 Status and fault indicator 

Fig. 48  

Display Meaning 

SF (red) Centralised alarm.  
This LED goes on in the event of: 
 hardware errors 
 firmware errors 
 programming errors 
 parameterisation errors 
 computing errors 
 timing errors 
 periphery errors concerning internal periphery functions 

You have to use a programming device and read out the 
diagnostic buffer for precise troubleshooting. 

DC5V 
(green) 

5V DC power supply for the control unit.  
This LED lights up when the internal 5V power supply is OK. 

FRCE
(yellow)

Reserved 

RUN (green) Operating status RUN of the control unit CPU.  
 This LED lights up when the control unit is processing the 
user program. 

 This LED flashes (2 Hz) during the control unit start-up (in 
addition the STOP display lights up; when the STOP 
display goes out, the outputs are released). 

STOP
(yellow)

Operating state STOP of the control unit CPU.  
The LED: 
 lights up when the control unit is not processing a user 
program. 

 flashes slowly when the control unit requests a memory 
rest, 

 flashes rapidly when the control unit performs a memory 
reset.
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4.4 Changing the Micro Memory Card (MMC) 
The control program is stored on the removable Micro Memory Card (MMC). In 
addition, all adjustment data can be saved and retrieved whenever desired, e.g. 
when the Micro Memory Card (MMC) is plugged into a new control unit (see 
also chapter "Saving/loading a parameter set"). 

The control unit cannot be used without a Micro Memory Card (MMC) or with a 
defective card. In this case the message "CPU is in Stop" will be displayed. 

Fig. 49  

1 "X7 MMC" slot 

2 Micro Memory Card (MMC) 

Make sure that the power supply unit is switched off prior to changing the Micro 
Memory Card (MMC). 

When a new Micro Memory Card (MMC) has been connected, the TE7 is in the 
STOP mode after it is switched on for the first time. Switch the voltage supply off 
and on again. After that the TE7 is in the RUN mode. 

The Micro Memory Card (MMC) must not be read out using commercially 
available card readers. The program may be destroyed. 

1

2
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4.5 Memory reset 
4.5.1 Connecting a jumper 

Normally, the operating modes RUN, STOP and MRES cannot be changed 
using the operating mode selector switch of the TE7. If, however, this is required 
for some reason, e.g. to reset the memory, a jumper has to be connected 
between terminal AT1-AT2 of the power supply connector. 

Only qualified personnel is authorised to open the control cabinet. 

Fig. 50  

1 Power supply connector X1 

2 Jumper between AT1-AT2 

Now the authorisation is active. Whenever the operating mode selector switch is 
pressed, the status of the TE7 is changed.  

The RUN key has to be pressed for at least 500 ms to trigger the status change 
and to cause the key LED to light up. The key LEDs do not indicate the 
operating status of the TE7 but the position of the operating mode keys. 

To continue using the unit the jumper has to be removed again. 

1

2
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4.5.2 CPU reset 
Under certain circumstances it might be necessary to reset the CPU of the 
control unit. 

Resetting the CPU means that the CPU is reinitialised. The program currently 
stored in the RAM memory and all data will be overwritten by the content of the 
Micro Memory Card (MMC). 

Fig. 51  

 Select the operating mode "STOP" by pressing the DOWN key (2): 
– the LED "S" lights up, 
– the LED "STOP" lights up. 

 Select the operating mode MRES by simultaneously pressing the UP key (1) 
and the DOWN key (2): 
– The LED "M" lights up. 

 Keep the keys pressed until the status LED "STOP" lights up a second time 
and remains on (after about 3 s). 

 Then release the keys. 

 You have to press both keys again within 3 seconds. 

 When the LED "STOP" flashes rapidly (at about 2 Hz), you can release the 
keys. 

When the CPU has been reset, the LED "STOP" stops to flash and remains 
permanently on. 

The CPU is now reset the program is in the STOP state. 

Note:

The steps described are only necessary, if the user wants to reset the TE7. If 
the TE7 automatically requests to be reset, which is indicated by a slow flashing 
of the LED "STOP", it is sufficient to press the UP key (1) and the DOWN key 
(2) simultaneously to start the resetting process. 

1

2
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4.6 Centralised control via voltage-free contacts 
Hardware signals are required to link the control unit with a centralised control 
system. The signals are exchanged as follows. 

Functions performed 

TE7 

Signals 

Customer-
provided 
control 
system 

Separator startup       Separator start/stop = 1  
The separator is ready    
after about 12 minutes Standby = 1 

   
Product program ON       Product start/stop = 1  
    
Product program OFF       Product start/stop = 0  
    
CIP program ON       CIP start/stop = 1  
    
Start total ejection       Total ejection (pulse 1 s)  
(at least once for every cleaning step)    

   
CIP program OFF       CIP start/stop = 0  
    
Fault Standby = 0 
(Product/CIP/water program OFF)    
    
Until fault acknowledgement on the TE7 Centralised alarm = 1 

   
Separator stop       Separator start/stop = 0  

     
 Standby = 0  
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Notes

Notizen
Anotaciones

Notizen
Notes
Note
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5 Installation and connection 

5.1 Installing the control unit ........................................................................71
5.2 Connecting the control unit ....................................................................72
5.3 Terminal diagram (X7) ...........................................................................73
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5.1 Installing the control unit 
Mount the control unit near the separator either on a wall or on a frame. 

If you mount the control unit on a wall, make sure that there is a clearance of 
about 20 mm between the control unit and the wall. 

Seal the installation holes on the rear panel of the control unit using gaskets. 

Please consider the following criteria when selecting the installation site: 

 If possible, avoid direct sunlight on the display to ensure readability of the 
display. 

 Overheating of the unit due to external heat sources should be reduced to a 
minimum.

 The control unit should not be installed in an excessively humid environment 
or under wet conditions (see also chapter “Technical data”). 

 

Air humidity/moisture 
If the control unit may get moist, the supply voltage should be applied at all 
times to keep the temperature inside the control unit as constant as possible. If 
power is supplied via the motor control system, the main switch should remain 
activated even if the separator stands still. 
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5.2 Connecting the control unit 
Note that certain terminal blocks on the mounting plate are assigned to the 
inputs of the outputs of the control unit (see terminal diagram). 

Operating voltages 

 
Connect the control unit only to voltages specified on the nameplate inside the 
housing. 

The standard rating for the solenoid valves for operating water and control air is 
a control voltage of 24 V DC. 

The voltage-free contacts of the interface relays carry external voltage, for 
example if they are integrated in pump controls for interlocking. 

The output modules have short-circuit-proof transistor outputs. 

 

Installation instructions: 

 Lay the signalling lines separately from lines with higher voltages (e.g. power 
cables, motor lines etc.). 

 Securely fasten the cable glands for cable entry. 
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5.3 Terminal diagram (X7) 

Fig. 52  

Terminal Description Terminal Description 

1-2 Power supply 115/230 V AC 9 Self-thinker control function (if the contact 
is closed, ejection is triggered) 

Terminals 3 to 6 connect the motor control system 
and the control unit 

10* PAL/H discharge pressure (if the contact 
is open, an alarm is triggered) 

3-4 Separator motor actuation 11 Probe MIN (if the contact is closed, the 
probe is covered) 

S0  Emergency stop 12* Probe MAX (if the contact is open, the 
probe is covered) 

1A4 Current measurement (current 
converter: 0-1 A) 

5 Separator motor operation 

Terminals 13 to 16 can be used externally to trigger 
the following functions: 

6 Separator motor TAH 13 Separator start/stop 

7* PAL control air (if the contact is closed, 
the pressure is OK) 

14 Product start/stop 

1U3 Bowl speed initiator (Namur) 15 CIP start/stop 

8* PAL operating water (if the contact is 
closed, the pressure is OK) 

 

16 Total ejection (pulse 1 s) 

* If the terminal is not used, install a jumper. 
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Fig. 53  

Terminal Description Terminal Description 

17 Metering piston -034 25 Closing water -025 

18 Constant pressure valve -046 26 Prefilling water -023 

19 PCV disengagement -045 27 Hood flushing water -022 

20 Water feed -042 Terminals OK1, OK3, OK2 and OK8 are voltage-free 
contacts for the following functions: 

21 Displacement discharge -051 OK1 Product pump 

22 Product discharge -047/48 OK8 Solids pump 

23 Product feed -039 OK2 Centralised alarm 

24 (Operating) opening water -024 

 

OK3 Standby 
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6 Appendix 

6.1 Timer menus..........................................................................................77
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6.1 Timer menus 

     

T01:Sep.part.eject.
A   125  S   300 s

T04:Close bef. part.. 
A     0  S     3 s

   

     

T55:Sep.total eject. 
A     2  S    10 min 

T37:Partial ejection
A    .0  S  2.00 s
T38:Close after ejec
A     0  S     7 s

   

     

T34:Preflushing hood 
A     0  S    10 s
T40:Subs. hood flush.
A     0  S    12 s

T41:PCV disengange 
A     0  S     5 s

   

     

T35:Pref. small part.
A     0  S     7 s
T36:Pref. large part. 
A     0  S     3 s

T22:Wait bef. displ. 
A     0  S     1 s
T23:Disp.+flush.tot.
A     0  S    10 s

   

     

T42:Filling meter.p. 
A     0  S     3 s

T24:Overflow
A     0  S    10 s
T25:Wait bef. total
A     0  S     3 s

   

Fig. 54  
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T26:Total ejection 
A     0  S    10 s
T28:Wait. for speed 
A     0  S    30 s

T10:Pulse delay
A     0  S     5 s
T11:Del.disch.press.
A     0  S    30 s

   

Fat/oil
only

     

T00:Sep. startup 
A     0  S   720 s
T57:Start speed min. 
A     0  S    45 s

T15:Post-run sol.p. 
A     0  S     5 s

   

     

T56:CIP overfl./total
A     0  S    15 min 

T16:Del.stopgap wat. 
A     0  S    15 min 

   

     

T02:Clos.pulse pause 
A     0  S    60 s
T03:Clos.water pulse 
A    .0  S  1.00 s

T17:Pulse stop wat. 
A     0  S    30 s
T18:Wait. for stopg. 
A     0  S   300 s

   

     

T10:Pulse delay
A     0  S     5 s
T11:Pulse suppression
A     0  S    30 s

T19:Prod.displacem.
A     0  S    30 sIndustry/

milk only 

   

Fig. 55  
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T21:Fill. bowl prod. 
A     0  S    30 s

Delay PAL oper.water 
A     0  S     5 s
Delay PAL oper.air 
A     0  S     5 s

   

     

T29:Fill.bowl total. 
A     0  S    30 s
T39:Fill bowl part. 
A     0  S    10 s 

Delay dischargepres. 
A     0  S     5 s

   

     

Delay fail.probe max 
A     0  S     5 s
Feedb.oper.motorctr.
A     0  S     5 s

Counter large part. 
A     0  S     10

   

Fig. 56  
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