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III ELECTRIC Page 1 

1 I 
General Workplace Health and Safety 

The Queensland Workplace Health and Safety Act (1995) details 

minimum requirements relating to safe working in the electrical industry. 

Nothing in this document is designed, in any way, to undermine the 

authority of the Act. 

All reasonable care must always be taken to ensure the plant is without 

risk to the health and safety of personnel operating and maintaining plant 

and equipment. 

Employers have an obligation to ensure the workplace health and safety 

of all personnel at work. 

It is employer responsibility to ensure that all persons entering or working 

on the premises use appropriate personal protective equipment. 

Personal protective equipment includes gloves, safety glasses, hard hats, 

ear protection, safe foot ware and, where necessary, specialist protective 

clothing for hazardous areas. 

Any item of equipment should always be isolated before maintenance or 

repairs commence to ensure that inadvertent operation of the item does 

not result in risk to the health and safety of any person. 

Where the item is isolated, any total or partial shutdown should not allow 

a hazardous situation to be created. 

Where the item cannot be isolated, another person should be stationed at 

the controls of the item and an effective means of direct communication 

should exist between the persons carrying out the maintenance and the 

person at the controls. 

General Operating Principles 

All persons working the premises must be qualified Electrical Engineers 

or electrical trades persons capable of performing the required tasks 

competently. All personnel must also be familiar with plant and 

equipment. 

Adequate information, instruction, training and supervision must be 

provided to enable personnel to perform work without risk to health and 

safety. 

Work in an orderly way. 

Plan work in advance to avoid hazardous situations. 
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11111 ELECTRIC Page 2 

I I 
Warn others of any hazards. 

Make inquiries before starting work, particularly on any unfamiliar 

installation or equipment. 

Before any work begins ensure that any instructions received or given are 

fully understood. 

Concentrate on the task on hand. 

Do not distract others or allow yourself to be distracted by foolish actions. 

Work from a safe and convenient position that provides a maximum 

working space that you do not have to over reach, you cannot slip, trip or 

stumble and so endanger yourself and others. 

Keep the working area tidy and free of unwanted materials and 

equipment. 

Use insulated tools where possible. 

Inspect tools and equipment regularly and ensure that any necessary 

maintenance is carried out. 

Keep yourself in good health. 

Do not work if ill or over tired, to the extent that your concentration, 

movement or alertness is affected. Illness or fatigue can endanger yourself 

and others. 
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1111 ELECTRIC Page 3 

Project Overview 

As the electrical sub contractor for Hornick Constructions, SJ Electric 

provided electrical services for one new sewage pump station (SPS 296) and 

the upgrading of two existing pump stations (SPS 211 & SPS 273) in the 

Brisbane suburb of Bracken Ridge. 

Equipment provided by SJ Electric ensures safe and efficient operation of the 

Inlet Works. Equipment supplied and installed by SJ Electric includes: - 

Switchboards. 

Field Cabling. 

Instrumentation. 

The switchboard incorporates the latest technology in motor control, power 

monitoring, and instrumentation. It is important engineers, technicians and 

operators are familiar with the equipment installed before attempting any 

adjustments, modifications or maintenance. 

The following Sections of this manual contain a comprehensive description 

of all equipment supplied, by SJ Electric . It is recommended that this manual 

be referred to before carrying out any work on any equipment. 
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I I 
Plant Maintenance 

To ensure proper operation of the plant the following should be observed :- 

The plant should be kept clean and tidy at all times. Not only is this of 

aesthetic value, it extends equipment life. 

Check that all plant and equipment is operating correctly. Correctly 

operating equipment promotes overall plant efficiency. 

All items and areas of equipment should be hosed down and cleaned 

regularly. 

WARNING 

Avoid directly hosing ma drive motor or electrical item. 

All maintenance, service, modifications and significant deviations from 

Normal operating conditions should be recorded in the Plant Service Log 

After a month of operation, check the tension of all bolts associated with 

the plant and thereafter periodically. Bolted connections on painted 

surfaces can loosen due to thinning of the paint underneath the bolt head 

bearing surface. Motor mounting bolts and other bolted connections 

subjected to vibration should be periodically checked for loosening. 

WARNING 

Before starting work on any item ensure that the power supply is 

isolated, tagged off, and the item cannot be started. 

The importance of preventative maintenance cannot be over-emphasized. 

Regular maintenance and suitable care of the equipment will ensure a 

long and reliable service life of the equipment. 

Many stoppages can be avoided by following the recommended 

maintenance procedures. Do not wait until you hear the grinding of 

equipment that has broken down. If you see any item wearing down, 

replace it, before it causes damage to other associated items. 
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I I 

Preventive Maintenance 

Maintenance procedures recommended to extend switchboard life are outlined 

as follows :- 

Switchboard exterior should be regularly wiped down with a solvent base 

cleaner such as "Spray & Wipe". This will ensure longevity of the powder 

coated surface. 

Accessible areas like distribution boards and motor starter panels should 

be cleaned with a vacuum cleaner to remove dust and foreign matter. 

PLC panels should be maintained as dust free as possible. Dusting with a 

dry rag is recommended - taking care not allow dust inside the I/O 

modules or processor. 

When removing or installing PLC modules care should be taken to ensure 

that power is turned off to the rack before modules are removed or 

installed. 

Connections and efficient operation of circuit breakers, contactors and 

isolators should be checked every 12 months - especially where connected 

to busbars. 

Busbar connections should be checked every 12 months. 

Globes for indicator lights should be checked on a weekly basis with any 

faulty lamps replaced. 
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II 
Electrical Control System 

General Description 

The switchboards are manufactured from 2mm zincaneal or 2mm stainless 

steel depending on their location and contain several separate sections 

including: 

Incoming Section. 

Metering. 

Motor Starter Section. 

Distribution Section. 

RTU Section. 

Control and Monitoring System. 

The control and monitoring of the system is performed by the Brisbane Water 

telemetry system and was not included in this contract. 
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gal ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Circuit Breaker 

Location: Main Incomer 
Generator Incomer 

Model Numbers: XS 630 NJ 

Manufacturer: Terasaki 

Supplier: NHP. 
25 Turbo Drive 
Cooparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6193 
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TYPE XLW WIRE SYSTEM INTERLOCK 

When unpacking the shinpment, check that the product is free of 

damage. 

The product is shipped with the molded case circuit breakers and 

Type XLW wire system interlock mechanism combined. 

Accessories (in bag) : 

Two types of acces- 

sories are available 

(for lm or 1.5m wire 

length) 

Parts List C Q' ty 

After installing A +A' and B+131 for molded case circuit breakers shown 

, above in the switchboard, use the accessory parts for mutual 

interlock. 

Refer to Arrangement Procedure and the Installation Procedure 
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Installation Procedure: 

(1) Put the outer wire and inner wire 

CD 

qD\,_ 

CD, 
0) into.the wire adjusting bolt 0 

A. 

(2) Insert the wire fixing bracket e 

(3) Bend the wire fixing 

bracket 0 so that it 

does not come off. 

(4) Pass the inner wire through the 
em 

hole and fix it with M3 push 

screw T. 
Fix the wire so that it 

protrudes approx. 15mm. 

When fixing, set the shaft position to 37 to 38mm. 

(Push it lightly in the direction indicated by the arrow so that 

no play is found: the shaft position will be 37 to 38mm.) 

5 0 mm 
or more 

FIT; 

11 

3 7 -- 

3 8mm 

15 

(5) For more safety, install the lock nut 0. 

Upon completion of the setting at one side, set the remaining 

side as well in the same manner. 

[Check] 

Turn on the breaker at one side and also perform the closing 

-operaion of the other breaker, and check that the both are 

interlocked. 

If the breakers are not closeable, it follows that the setting is 

completed. 

If an auxiliary switch is provided, check that the switch does not 

malfunction. 
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[Wire Support Method] 

I 

Support the wire with the supplied clip so that no external force 

is applied. 

For lm wire, support the center position with a clip. 

For 1.5m wire, support 2 points at nearly equal intervals, using 

a clip. 

(Clip mounting hole diameter: 4.81.2mm) 

(Clip mounting plate thickness: 0.5 to 1.6mm) 

When the wire passes through the plate, use the supplied super- 

lock. 

For lm wire, no clip is required. 

For 1.5m wire, support it with 2 clips. 

(Super-lock mounting diameter: 1315mm) 

(Super-lock mounting plate thickness: 0.5 to 1.6mm) 

2 
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(When only one of two breakers can be placed in ON-state) 

`Arrangement Procedure: 

This type can be mechanically interlocked mutually with a single 

wire between two Tem series molded case circuit breakers (also 

available between different type of bereaker) . 

There is no limit to the mounting position as with our XLB see-saw 

type interlock and XLF slide type interlock; therefore, this type 

can be located optionally in all directions. (Maximum Pitch=lm. 

See Fig.1 or 2) 

In the presence of a partition wall between two molded case circuit 

breakers, make a 1315 ma dia. hole through the wall and pass the 

wire for interlocking; thus, it can form a switchboard requireing 

safety and with a higher importance. 

Super-lock used at the wall cutout 

01 3 

L 

Tem series 

molded case 

circuit breaker 

Example of partion 
wall 

3 - Fig. 1 Horizontal Arrangement 

KOJI 

or 1.5m standard 

AV/ AIWA I 

Outer Wire Mounted 

1 Jat 

customer 

end 
X2 X 2 Inner Wire 

Lock nut Wire fixing 
bracket 

1 

Installation 

before 

shipment 

(factory or 

agent) 

Hole machining 

ounting bracket 
added 
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Fig. 2 Vertical Arrangement 

Table 1 Mounting Size and Supporting Method 

Wire 

length 

Mounting posi- 
tion, Fitch(P) 
in 

Hole posi- 

Lion,Length 

(L) in mm 

Wire support 

1 0 0 0 5 5 0 Support 2 points 
i at equal inter- 

1 .5m 9 0 0 6 0 0 vats. 
i (Use the supplied 

7 5 0 7 0 0 
i 

clips) 

6 5 0 4 5 0 
i Support one 

1 . Om 50 0 5 0 0 
i 

center position. 

3 5 0 5 3 0 (Use the supplied 

1 clips) 

* 1 . 

* 2 . 

*1: GOmm 4 Partition wall thickness between breakers 

*2: Arc base distance for vertical arrangement 

2 
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emBreaki,M 
AVZ1..5 

, 

g6-10" rd X8.160 setiegtheiirrikiiianetio type 
Adjustable range 63 - 100% of nominal current rating. 

Standards AS 2184/AS 3947-2. 

Adjustable thermal, fixed magnetic type. 

Max. voltage (INSUL) 690V. 

XS630CJ (45kA) 3 pole 
Ampere 
rating 

400 

XS63ONJ (65kA) 3 pole 

400 

630 

250 400 

400 630 

XS800NJ (65kA) 3 pole 3) 

800 500 800 

800 Non-Auto (9.6kA for 0.3sec) 4) 

Dimensions (mm) 
Description 
XS63ONJ/CJ 

ied ga1At zino 
xs630,4% . in,t, 

j - . : rt,,.., _A 4 gaig 1417 if dif itM-' -,..-- A.,,, 411,AKki4.014.-M47 

''14:5800.,NX154 91:',' 4 zi.t, 

Height 2) Width 

3 pole 273 210 

iZ 

Depth kg 

103 9.0 

, , , , 

H 

A A 

Notes: ') Load-break isolating switch only - no short circuit protection. 
2) Height excludes attached busbar. 
3) For stocked 4 pole models 
') MCCB's only. 

Short time rating. 
5) Poles is series. 

Short circuit capacity 

Model I/C 

XS630CJ 
XS63ONJ 

XS800NJ 

45 kA (AS 2184) 

65 kA (AS 2184) 
65 kA (AS 2184) 

Voltage 
415V 50Hz 
415V 50Hz 
415V 50Hz 

Refer this section for ratings to AS 3947-2 and 

AS 2184, and Ics /Icu. 

DC use 
XS630CJ 
XS63ONJ 

XS800NJ 

I/C 5) 

40 kA 

40 kA 

40 kA 

Voltage 

250V DC 

250V DC 

250V DC 

Product extensions 

Chassis (MHC, UHC) 

TemCurve 

Residual current relays 

Base standards 

IEC 947-2 
BS EN 60947 Part 2 

VDE 0660 Part 1 

AS 3947-2/Australia 
AS 2184-1990/Australia ') 
NEMA USA 
ANSI C37. 13/USA 

JIS C 8372/JAPAN 
JEC 160/JAPAN 

Approvals 
ASTA/UK, Aust. standards 
Marine 
NK/JAPAN 
LR/UK 
AB/USA 
GUGERMANY 
BV/FRANCE 
DNV NORWAY 
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onnections and mountings 
Rear-connection type (RC) 

MCCB accessories 

Bolt stud Flat bar stud 
Horizontal (standard) Vertical 

Breaker 
mounting screw 

7 -71rr7 
/ it* 

Terminal screw 

PD 
Conductor 
(not supplied) 

Breaker 
mounting screw 

Assembling plate 

Bar stud 

Bat stud 

fixing bolt 

Assembling plate 

Terminal 
screw 

Applicable breakers 
0 XE series 0 XH series 

XE225NC XH160, XH250, XH400, 

0 XS series XH630, XH800. 

XS250, XS400 0 XM series 
XS630, XS800. XM3OPB. 

Conductor 
(not supplied) 

Notes: The arrangement of the flat bar can be made by the user. 

If not specified the horizontal arrangement will be supplied. 

') Vertical arrangement also available on request, contact NHP for details. 

Breaker 
mounting screw Terminal screw 

Mounting angle 
(not supplied) 

Conductor (not supplied) 

Applicable breakers 
Horizontal ') XS1250, XV1250NE 

Vertical XS1600, XS2000NE 
XS2500NE. 
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z=s- '7irgn-WS'* eit. 

Types of connections and rilounlings MCCB accessories 
Plug-in Type 

Switchboard use 

Plug-in 
mounting block 

Mounting angle 

(not supplied) 

Warning 
Secure the conductor with the correct 
nut and washer to ensure full contact of 

conductor with terminal on the plug-in 
mounting block, so that the steel stud 

bolt is not used as the current path. 

Conductor 
(not supplied) 

XS125 
/ .40, XI-1125 Auxiliary circuit " 'kS1 
terminals 

l're0 ' 
Auxiliary circuit 

(Mounted on * 0 terminals 

breaker body. (mounted on the 
Terminal leads for 

Not applicable lo; 1l. plug-in mounting 
internally mounted 

XM3OPB block) 

., 

(Contact NHP for 

Switchboard side details) 

accessories 

control lead 

Types of plug-in mounting blocks for 
switchboard use 
Series Breaker Pole Type 

N. 
..:' 

, 
All 

:',..7...1.:., 

:,,,,q,,,, 
'1;25 'II 

,,, 
1,25 4°4 .. ,. 

Xq..nE. 

4 

Y U XV I . e 

;P1-3407.- q 

.%),(saoo,. ,,f1,--,-.4 
'4,,,,44,..Pi, - 

i44.,' 

- 10 

XS03 u 
,4+,: _..,, 

Ti4.'FrVi 
--' 

..^. "-cm- 

D -t-', 

--,,,,. 

E ' , Z.Z., 

XS800=.. U .1;-..1A,,,,,31. 
`;',..,: V-:7-, Er 414 Ii%r 

.4XS125 'A,4a- il ",..".....e...r..., ,...';', ' e0A,.....i.$ 0N 9.,.j... 

:,..",yrt . 
.e.se,s 

X 
-.- .,.1 

lu i 

,..z. 

irt=0e. 

.4,,,..- -. 
,-, 1-1,125, , .,.4.k.t ,..", 

_ 

,.,.. , 
-0- ,$,:., 

1.60 '''.* ,.......T.-,......:(.4e' f.."1 

,T(J, Le.r4 
aca.,,,,,,-4& 

T./...,,, 

T4'...".,....:". ,,,,7- 

250P3. ' C 
"..,,.; 

1.4.'0 
gy".4*.t1V-.12`,"' 

0M4%44 ili, 
V.,.."..."0.,-K'"....... 
(1.4250 13' i"7. -4 

.:a 
Wo ,, .,:.:, 

.i.,,,,mr:, 
,_ XH:40 ',...0,-:- 

H 630 .;'-..-,:'-,-- --3.`i- ,,.1,,,,,,,,e.;g ''' ' (' 4..%1` ^ )1 

r ,.. . 
-%.4 XD ' 

..,..5 
, c=q;,,,, 

I.; niA6' ^',7!&,..l 
,.....i.,,4 3.2...'..Y4fg 

X11800:-,- - 
,i't A'...r.t,t,". .4F' ,"t 

" ..1,','''''''',. 
ATDM,..1-1D,R4-- ,Av 

.._. ? r.ir..v.,-.....,,,,.3.0.,g 'v 

.. 

1 3. A - IXMOPB 
-..4.,,, ...: .....4..,..,:.., 1.. 

Plug-in type 
Degree of protection 
The degree of protection provided by the mounting blocks 
for plug in type TemBreak is IP 20 as defined in IEC Pub 529 

Standard Safety Trip (Trip first plug-in mechanism) indent. 
0 The breaker will trip automatically if it is withdrawn while 

still in the "ON" position. It is not possible to "plug-in' the 
breaker when it is in the "ON" position. 

IP 20 degree of protection and safety trip ') are available for 
plug-in type breakers, for switchboard and distribution board use. 

Note: ') Available on indent only. 
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ypes of connections an 
Draw-out type (DO indent) 

mountings 

Two-position type 
Applicable breakers 

XS series 
XS400, XS630, XS800, XS1250. 

XH series 
XH160, XH250, XH400, XH630, XH800. 

The plug-in type breaker is housed in the draw-out cradle. 

The draw out cradle has two positions "connected" and "isolated". 

The auxiliary circuits are automatically connected or isolated by the 
auxiliary circuit terminals on the plug-in breaker. 

Manual connector type is available. 

Safety trip (first draw out mechanism). The breaker will trip 
automatically if it is drawn out while still in the on position. 

Position keylock in isolated position (optional). Available on 
request. 

IP 20 degree of protection (optional). Available on request. 
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.1 

:WrS15 
Yri-147-M` 

rump lugs (compression type 

Frame (A) Breaker 1.5 

Nominal wire size (mm2) 

2.5 4 6 10 16 25 

XM30 LI tAIS.16- 

Nominal wire size (mm2) 
95 120 150 

XE225NC 

XS25ONJ 

XH25ONJ 

XH160PJ 

EB1'504 

185 240 300 

400 XS400CJ 

XS400NJ 1%435, 

XS400NE 

XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

st TL400NJ 

XH400PJ 

XH400PE 

630 XS 630 C J/NJ 

. 

12.7. 03K4 
kWF49rN4:1441:14161Z4121'4= 

fI 
LV1PAaPi)i-$Cff 

ALi4' CAL30074.1 

800 XH 630 N E/S E [K1154412eMTgb 'VI 2 VF70 M 121 Zi411204 

reklatiF',Wilezi& 

XS630NE/SE 

XS800NJ /PJ 

XS800NE/SE 

XH800NE /SE 

XH8OOPE 

1250 XS1250NE 

XV1250NE 

M12,-;MT1 M 1 2 M 1 MT240:L' 

. 

Atii6a1,.t,e04,Alzp7A85412CA1:24°Te 
- ,4Z 

A . 

0 M12kNit95 :=1;At120'FI'M12 SAT10 =-1:41r/A7118%-4M1- 2;MT24,VE3M 2. 
. 

Commercially available compression terminals available from CABAC - Cable Accessories and JST Australia. 

Key: CAL = CABAC lugs 

MT = JST lugs 

Connection 
(one electric cable) 
If low clearance occurs use 
a recommended tape or 
insulation. 

Connection 
(two electric cables) 
If low clearance occurs use 
a recommended tape or 
insulation. 
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,74 

*TER, ASAKI 44NACCaofeChtiltardata 
---te;&-v 

vjgs- . r 

"t(.514, 

'At 
- - 

- 

.II 
Time/current characteristic curves 

Rated current (A) Magnetic lip arnetnt 
NRC IN 

1. 

0.1 
0.5 
0.4 

0.3 

1.01 
0.01 
0.05 
0.04 

1.13 

Ambient compensating curves 

BOOA (max) 

Calibrated 
temperature 

90 

Calibrated at 40°C - 0 
45°C - 5 

10 20 30 40 50 60 
15 25 35 45 55 65 

Ambient temperature (°C) 
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TemBreak 630A frames 
XS630 
Outline dimensions (mm) 

Front connected (standard) 
3P 4P 

y13 

V-Z941/ 

ASL: Arrangement Standard Line 

14 

M8 

4. P01 36 

3P 4P 

o 48 M8 

Plug-in (optional) 
3P 4P 3P 4P 

L 40x40x4 0 14 L 40x40x4 0 14 

o 

u-, 

eEbee e 

e°00e e 

-q 

01701 

210 
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Tem Break 800A frames 
XS800 
Outline dimensions (mm) 

,- - --f- 7-'5*'49' rt.. 

ASL: Arrangement Standard Line 
Ft: Handle frame centre line 

Front connected (standard) 
P 

extension handle 
(removable) 

10 32 

ASL 

conductor 
overlap, max. 

36 

Drilling plan 

M8 Mtg. screw 70..1 M8 tapped hole 

Rear connected (optional) 

stud can be 
turned 90 

4P 
P 

0 

Mtg plate 

Drilling plan 

3P 

A51. 

3 c- 

71;) 70 7 13 

conductor 
overlap, max. 

aD 

4P 

43 140 43 43 

048 
0 15 for accessory wiring when necessary 

LOi 
et, 

ui 

Panel mount 

ASL 

Panel cut out dimensions 
shown give an allowance of 
1.0mm around the handle 
escutcheon. 

Plug-in (optional) 

Details for 

connection 

M iomtu 

M I bscrew 

40 max conduct° width 

ASL 

Mounting block 

3P 

ICEICE 
140 
210 

ASL 

4P 
Id 

Dril ing plan 

4P It 

Mtg. angle 

70 70 70 
105 

280 

A L 

90 
0 11 
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Motor operators for XS630 XS800 

Outline dimensions (mm) 

MCCB accessories 

Front connected (standard) 

3P 

Conr of 
circuit terminal 

13 

13 

4P 

Lock late 

Types 

XH, XV, XS800NE 

B (mm) 
A (mm) 3 pole N pole 
10 36 36 

XH, XV, XS630NE 8 36 36 

Drilling plan 
4P 

3P 

ASL I i 

M8 
Mounting screw 

! 

M8 
Tapped hole 

Rear connected (optional) 

Stud can be 
turned 90' 

is 

Mounting plate 

4 
Drilling plan 
3P 
hl 

ASL 

4P 
Id 

gur 

.upwai .10 
15 for accessory wiring when necessary 

Note: In the standard selection mode, both terminals on 
the line side and the load side are in the horizontal direction. 

Panel cutout 

R3 

4P 

3P 

Id 

Panel cut out dimensions 
shown give an allowance 
of 1.0mm around the 
motor operator frame. 

Plug-in (optional) 
Details for 

connection 

Details 
for connection 

M16 Mountin. screw 

Conductor width 40max 

Auxiliary circuit 
in 

PAZ 

M10 Mountin 

Mounting block 

3P 
Id 

4P 

H 

screw 280 

Drilling plan 

4P 

L 

Mounting angle 
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For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 

BS 88 DIN 
... 

9N":r41441. , 
./..-4, 

(/' 
. 

;3.i.;,4,- '1 -",a fee-."ii: -1 60 .:41, 41 , 60f fl" '-.(Nlo,:::? -Nt--,,, 
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bo, 117. 
AF.s' '. 11- ."615' , , t .-*-2005'il,.. :,,,4,..,.. 
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" ,-.0-t5 . A,-!-A.-. To.fitkf... ,- ) Va.. 

... 4. - ,.. 
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....; _1144 
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f Ye:it-IV-31 ' 
-4 :`,,,,,ki,,.., ..,.- 

ig-3414` fkii"54S1"66 
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''''''' 002) ' k - "-it-, 200 
,,,,, 

L.,15..k9,1.: 
f., zJ 

0 ' , . .r.- - 

i - 
Syr. -1/4, 

, , , ,,,.. 

7,- 

Din,T , ., 
-,v41,11,4,-,t, .-il f_ 

..-9. ,Q.044. ;" ,2 
er-e,_,J44 
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..... ii4-6. ."'--fit16411fiertI'' M1h 

,., , ''-'916.t'27,1fealW7V1'.1,4i,,t,A,,,P 4,, Arilik, , : - 
':...1,- ..44,- , .. A -: 419-4. , t: , : ,4 .6,,,,e.., F:,..kraiz, ,-44, -;t ,. : ,.": et?e,:z.,,t,, Mt. ,,,,t 1: 

: :,-;''4 Pili ..- i4V,7:1-, 
....y.e.ry... .,-...y.-0 , f.,,,t 

41 it"11413V-322 3)r -4.?.%,...lak ,) 

. -:'- L4a -A;... : :;:9:. ' 
il'--- al -4M.1,4..,.,,i,..-tp; e 
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,',. - r r,. - -> ,,,4- gl4r1I161gPtek 1:CT61474te to,' 4 "1*-Tto,6(3a .:4-4 AL,441:34.*-- 

..4.,...1,...,1411, 
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- 
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..c .-74 
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7..:=-.; a,? 

. 
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r'''" 
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',.1. 
'Z''' 1TY 

i.' ..., er 
' 

, ...: 

''.-' 't 6 " 4 50'" " / .2 
SAt '11..',4 6 .. . 

Tembreak MCCB's 
)41:;2St13.1tc 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A - 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Bovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 

and smoke control equipment, evacuation equipment and lifts. 
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aa ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Circuit Breaker 

Location: Pump Starter Cubicle 

Model Numbers: XS 250 NJ 

Manufacturer: Terasaki 

Supplier: NHP. 
25 Turbo Drive 
Cooparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6193 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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(A) 

pm,. LAO rOLDCD 0,1CA SCRA/S. 

II Lcoson 4Fcs rOLIOCD WI ER scrws. 

OYv't I s ocro.s 

Assembly process 
Accessory 
Assembly for external handle (XFH) 

(8) 

Type 

XH 25ONJ XS25ONJ 

Red mark 

NAME PLATE STICX 

(C) Stick the NAME PLATE to thu NANELE um% 

(0) 

ir- 
I'ME PLATE 

FiANELLE WIT krtAaKENT 

11A1-(ELE UNIT 

1) Place the UNCLE UNIT to the marr of PANEL and insert 4pcs 
MlX 20 oval oounterslalk head screws,.and attach 4.cs UE- 
BASE SUP from inside of PANEL and Lighten 4 &crews. 

2) After adjust position of sgeare shaft tighten shaft fixing 
screw (alien type sets...m-ev ). 

1) This drawing shows clockwise handle assembly. The mounting screws 
and assembly process is the same for clockwise or anticlockwise handles. 

2) Some mounting kits are marked with an ' ' ' the mounting arrangement Is 

mirrored to that shown in the diagrams. 

3) NNP supplies anti-clockwise handles as standard 

SOEARE SHAFT 
PANEL 

441'g; w ri4x11(4. )(11: (14 i110(P.,.. 
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- 
S2-60 and XH250 series 
Adjustment range 63 - 100% of nominal current rating. 

Standards AS 2184/AS 3947-2. 

Adjustable thermal, fixed magnetic trip. 

Max. voltage (INSUL) 690V. 

XS25ONJ (35kA) 3 pole 

Cat. No. 

'aS250NZIA 601. 

XS25 NJ 2503 

ft%- ")%?§R144,-;43103tA' 

100 160 

160 250 

Non-Auto (31Q; for 1 sec) 4) 

,11250N4.160-,3 
ma .,...<oitt,~,,,,L 

SViWytl-,-!,31W,i,,,,,SR,!_,.., 
H25ONJ12507-,3 5.4,,,,...0.4, 

160 100 160 

250 160 250 Ligraffai2L.,5464 M 

Dimensions (mm) 
Description Height Width Depth kg 

XS25ONJ 3 pole 165 105 86 1.85 

XH25ONJ 3 pole 165 105 103 2.1 

XS25ONJ 4 pole 165 140 86 2.4 

XH25ONJ 4 pole 165 140 103 2.6 

debod 

...,,,._ 

a a 

Notes: ') Isolating switch only - no protection. 
MCCB's only. 

') Poles in series. 
') Short time rating. Refer rating chart for complete technical data. 
Special low instantaneous magnetic generator protection MCCB's 
available on request. 

Bolt on earth leakage module ELB 250 

Short circuit capacity 

Model I/C 

XS25ONJ 35 kA (AS 2184) 

XH25ONJ 50 kA 

DC use 
XS25ONJ 

XH25ONJ 

I/C ') 
40 kA 

40 kA 

Voltage 
415V 50Hz 
415V 50Hz 

Voltage 
250V DC 

250V DC 

Refer this section for ratings to AS 3947-2 and 
AS 2184, and Ics /Icu. 

Product extensions 

Chassis (TemWay, MHC, UHC) 

TemCurve 
Residual current relays 

Base standards 
IEC 947-2 
BS EN 60947 Part 2 

VDE 0660 Part 1 

AS 3947-2/Australia 
AS 2184-1990/Australia 2) 

NEMA USA 

ANSI C37. 13/USA 

JIS C 8372/JAPAN 
JEC 160/JAPAN 

Approvals 
ASTA/UK, Aust. standards 
Marine 
NK/JAPAN 
LR/UK 
AB/USA 
GUGERMANY 
BV/FRANCE 
DNV NORWAY 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 42 of 622



:,TERASAKI 

Connections and mountings 
Front-connection type (FC) 

Compression terminals 

Terminal screw 

Breaker 
mounting sae 

Attached flat bar 

Breaker 
mounting screw-e1N% 

414% 

Flat 

bar 

MCCB accessories 

Terminal screw 

Terminal screw size and 
standard torques 

Compression terminal 
and bar 
Terminal screw size 
and tightening torques 

Types of terminal screws (Compression terminal and bar) 
Breakers and screw size 
XE series 
(Economical) 

XS series 
(Standard) 

XH series XM series 
(High-fault level) (Motor protection) 

Pan headed screw 

XS125CJ M8 

XS125NJ M8 

XH125NJ M8 XM3OPB M5 

XH125PJ M8 

Hex socket head bolt 

XE225NC M8 XS25ONJ M8 

XS400 

XH400 

XV400 

M10 

M10 

M10 

XH25ONJ M8 

XH160PJ M8 

TL25ONJ M10 

TL400NJ M10 

XH250PJ M10 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 43 of 622



z'-tt 

COnfiebifons and mountings 
Rear-connection type (RC) 

MCCB accessories 

Bolt stud Flat bar stud 
Horizontal (standard) Vertical 

Breaker 
mounting screw 

Terminal screw 

Conductor 
(not supplied) 

Breaker 
mounting screw 

Assembling plate 

Bar stud 

Bat stud 
fixing bolt 

Assembling plate 

Terminal 
screw 

Conductor 
(not supplied) 

Breaker 
mounting screw Terminal screw 

Mounting angle 
(not supplied) 

Conductor (not supplied) 

Applicable breakers Applicable breakers 
XE series XH series Horizontal ') XS1250, XV1250NE 

0 
XE225NC 

XS series 

XH160, XH250, XH400, 
XH630, XH800. 

Vertical XS1600, XS2000NE 
XS2500NE. 

XS250, XS400 0 XM series 
XS630, XS800. XM3OPB. 

Notes: The arrangement of the flat bar can be made by the user. 

If not specified the horizontal arrangement will be supplied. 
') Vertical arrangement also available on request, contact NHP for details. 
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t''`X 
":" 09:ti .r.44r7 

ypes of connections and mountings 
Plug-in Type 

Switchboard use 

Plug-in 
mounting block 

Mounting angle 

(not supplied) 

Conductor 

(not supplied) 

Warning 
Secure the conductor with the correct 
nut and washer to ensure full contact of 
conductor with terminal on the plug-in 
mounting block, so that the steel stud 

bolt is not used as the current path. 

'Auxiliary circuit 
terminals 
(Mounted on 

breaker body. 
Not applicable to; 

XM3OPB 

Terminal leads for 
internally mounted 
accessories 

Switchboard side 
control lead 

Types of plug-in mounting blocks for 
switchboard use 
Series Breaker Pole Type 

125 

XS125 
XI-1125 
Auxiliary circuit 
terminals 
(mounted on the 

plug-in mounting 
block) 
(Contact NHP for 
details) 

Plug-in type 
Degree of protection 
The degree of protection provided by the mounting blocks 
for plug in type TemBreak is IP 20 as defined in IEC Pub 529 

Standard Safety Trip (Trip first plug-in mechanism) indent. 
0 The breaker will trip automatically if it is withdrawn while 

still in the "ON" position. It is not possible to "plug-in' the 
breaker when it is in the "ON" position. 

..- 
MCCB accessories 

9. 

Application table (up to 100A frame) 
Breaker IP cover code Pole Qty Req. 

IP 20 degree of protection and safety trip ') are available for 
plug-in type breakers, for switchboard and distribution board use. 

Note: ') Available on indent only. 
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OTEMSAKI 

ypes of connections and , mountings 
Draw-out type (DO indent) 

Two-position type 
Applicable breakers 

XS series 
XS400, XS630, XS800, XS1250. 

XH series 
XH160, XH250, XH400, XH630, XH800. 

Cl The plug-in type breaker is housed in the draw-out cradle. 

The draw out cradle has two positions "connected" and "isolated". 

The auxiliary circuits are automatically connected or isolated by the 
auxiliary circuit terminals on the plug-in breaker. 

Manual connector type is available. 

Safety trip (first draw out mechanism). The breaker will trip 
automatically if it is drawn out while still in the 'on' position. 

Position keylock in isolated position (optional). Available on 
request. 

IP 20 degree of protection (optional). Available on request. 
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. .44Xe. 
., 7",,,,;1,,,-,..7:1711 .--,7!----e140,14- 14,747", ."''74'F- rimp Itigs'(compression type) 

Nominal wire size (mm') 
Frame (A) Breaker 1.5 2.5 4 6 10 16 25 

Frame (A) Breaker 
Nominal wire size (mm') 

35 50 70 95 120 150 185 240 300 

160 

225 

250 

XE225NC 

XS25ONJ 

XH25ONJ 

XH160PJ 

* '=',/ '.-izr --,r4. ' ,, ,,, ,,,:,- -:' :. ... 
C, 3 '' 7.4, 

, 
4-2t f. 

MT3 MT50 M8 r MT70 ,--,p - 
, 

--..= -J..4% 
,,, 

tl,.., 

.5s;, ' e'.. 

, 

,,,:,,,, --,,r, ,,;:=,,,. ... ,e.' ,,,,Y, ' CALB:1204: L11151-,8,:: 

-v, 
, I 

, 
..r.- 

,rcT 

400 XS400CJ 

XS400NJ 

XS400NE 

X XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

TL400NJ 

XH400PJ 

XH400PE 

."- 1 '''' ''t AEVI' 'XiVilifi?faViVaib 4CAL, 35;1 A1150, V.G:10 , C , , ,.: I. 
..) it?" ,,, t.,4 , 

mi-351--m)ogmT5v-mgrem-17o-,,miCM 5 lyl 

4--g 1-..,T.,--"- --et ,:t,T A 
^4, 

:i? 
r--, 

',44 

---; 

A, :is. '''' 
,,,, 
..,,,,, 

''''' -1,f .4 
aT 

..._ -,.., 
'''-, ,.., 74.4. 

i, , :.....-.. 7., 

r A 
f 

.....:t, 
-.bt, ' 

,fir': 
PI 

,, , .-, t' 
0. ,:a.. 'K...., ( '. - 

It 
:=,,,.. 

.0 e.. t m .--, 6 +i 
,,,,,,, 

1, ",-t .. ,'''' , ',* ,L2.t.,, ...4-f, 
it., -,. 

630 

800 

XS63OCJ /NJ 

XH630NE/SE 

XS630NE/SE 

XS800NJ /PJ 

XS800NE/SE 

XH8OONE/SE7* 

XH800PE 

itn0: 12 
,...A.,,, , vev,c_457.5,re441,4,,zt).,;:,, . , ''',a.,,,-=',""'S .4' -4" ''.. AT l2' -NC I:01 r0EI'2%,,kcAL,70=t,12$.zuCAL9W20,,:C 0412.,keCt$1z150.12:hCAL18R,-..,12 - 4 N . 2)- 

100.:-.: tf "'73.1f 4:4h st. Z,efzi Ley , th7Aezi;. .,it - cr, 
... --,,,,. A MT35:,mn Kitt, Im, - m fi . 2,: NIT) A itt 2imT;)50:44 tzt KAT,i§.,am 1 2, mT, --, 

., t. 
,.....--P, s- P:4- ,7.-f 

:,11-;?,-- ..:0, -T-; -. , 

x k .,- ',-}-. 
..... -4 ......_ 

r,, ti4 , e,,- 'S, 4, 
r,4,, '4.' ,,p, 'Jeri 4.,- 

,--,-' 

i-,e 
^Y cTy.: 

'A 4. :i,, , I, ,,,,t, 
t -Le 2,' ''S. AZ1 t :,,, ,.. 

,-,, - , :ci": 0.1 4 (`S- 

1250 XS125ONE 

XV 1250NE 

1.' --16-(i2 IC' 9 12V....,.,CAL156421,.eidilIa:1:sel1118'5112P1 40QTX,ALL3007;121 
..,.,_ -v..7 1,--',..1c1,.,1,:reZt..,,,?:)." '''' ,... 

1.4".;-,...'4:fr-11:,; .-,4,,,,,A, ,C.',,S 4 , 
L 2 'Mt.9'5 M MT420-=M121:MT:150M121sMT185=M?2MT240-=' 

,64,41e ,,,..5.,,,,Q.,-.. ,-,+,...*:-...i.:+.7 Z133-1,,::',-",,,r; .... :,..e.. :,,, 

;g21.Wi Commercially available compression terminals available from CABAC - Cable Accessories and JST Australia. 

Key: CAL = CABAC lugs 

MT = JST lugs 

Connection 
(one electric cable) 
If low clearance occurs use 
a recommended tape or 
insulation. 

Connection 
(two electric cables) 
If low clearance occurs use 
a recommended tape or 
insulation. 
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3 

,56" 

WTERASAKI" 

a 43 

.164. 6 4 r 

Tedhniroalitataf-' 
NA 

r 8171-F'4416-ixiT 

latgirb 14 I. 
- vek 

.6 

44. '10"-F13MI 

XS250NJ XH25ONJ 

3=1 F 79: F. I gig 1888.1 

10 20 30 40 50 

15 25 35 45 55 

Ambient temperature (°C) 
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...., nicalkda a 
:,, , 

. ,":1'' .. ,-:,''' 
ASL: Arrangement Standard Line 

M: Handle frame centre line 
emBreak XS25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

3P 4P 

Interpole bonier 
(removable) 

(optional) 

Preparation With terminal bars 
of conductor 

97 

Drilling plan 

4P 

IL 23 

Me screw 

23 09 
(max.) 
max. 6t 

m4x0 7 

Mounting screw 
m 4x 0 7 

Tapped hole 

Conductor overlap 

Breakers with terminal bars available on request. 

gat Rear connected (optional) 
Mounting plate 

Drilling plan 

Stud can be 

turned 90° 
3P ts 24 

411 

It 

Panel cutout 

4P 

M4X0.7 
tapped hole 

ASL 

35 

20 35 35 20 

Note: In the standard shipment made, both terminals 
on the line side and the load side are in a horizontal position. 

Plug-in (optional) 

18 77 26.5 

15 

ASL 

Mounting 

M5X0.8 
TaPPed A 

hole 

57 

Mounting block 

3P 

Id 

015 tor accessory wiring when necessary 

LP 

Id 

35 35 

105 

25 max. conductor width 
accessory oonnethon bbck 

me screw 

140 

Drilling plan 
3P 

30 

i ..J..J 

Panel cutout dimensions 
shown give art allowance of 
1.0mm around the handle 
escutcheon. 

4P 

13 
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TERASAKI 

. 

emBreak XH25ONJ 
Outline dimensions (mm) 

Front-connected (standard) 

3rpole barrier 
imovable) 

3P 4P 

fi 

ASL: Arrangement Standard Line 
EL Handle frame centre line 

(optional) 
Preparation With terminal bars 
of conductor 

24 

97 
28 

Drilling plan 

4P 

3P 

Ft 
ASL 

23 2 4 

AS 

rum, rowan 

140 

M8 scr 

m4 x 0.7 

b 

3 

(max) 

max.61 

09 ASL 

111 

Mounting screw = 1 l 

Note: Breakers with terminal bars available on request. 

Rear-connected (optional) 
Mounting plate t=5 max. 

C-- 

Drilling plan 

rr 

1 

4 

Conductor wertap max. 
28 

23 

L4 4-1.1 
m4x0 7 

Tapped hole 

35 

Panel mount 

GP 

Conductor 3P 

overlap max. 

5624 
4P 

Ill 

ASL 

\.0 9 

70 135 

m4X0.7 
ta ed hole 

LT. 35 I L41 11 b5j I 

20135135,120, 20435 35135 L2c),_ 
r. 

015 tor accessory wiring when necessary 

Note: In the standard shipment made, both terminals on the line side and the load side 
are in a horizontal direction. 

Plug-in (optional) 
Details of connections Mounting block 

3P P 

I 05 140 

ASL 

Panel cut out dimensions 
shown give an allowance of 
1.0mm around the handle 
escutcheon. 

Drilling plan 

3P 4P 

30 28 30 66 

13 
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.7t4 

Motor operators for XS25ONJ MCCB accessories 

Outline dimensions (mm) 

Front connected (standard) 

hterpde barriers 3p 
(renwrable) 

4P 
Ccorol drcuit lamina! 

618 Screw 
24 

Preparation of With terminal 
conductor bars (optional) 

47 
23 2 
ell rt 

Drilling plan 

28 4P 

3P 

Itt 

0 1 1 

ASL 
c0 

23 srg 

ASL (max.) A5L ASL 

11 

105 
0 1 1 23 - Conductor 

140 
Operating handle 

Breakers with terminals bars available on request. 

Rear connected (optional) 

4 

overlap, max 
I- 
28 

M4 X0.7 
Tapped hole 

4P 
3P Drilling plan 

Mounting plate (max) 51 

ASL ASL 

fag Stud can be 

turned 9: 
Note: In the standard selection mode, both terminals on 

the line side and the load side are in the horizontal 
direction. 

Plug-in (optional) 

Corductr overlap, 

Conductor 

overlap, rnaX. 

35 

35 35 20 35 35 35 23 

015 fa ac ay wiring when necessary 

Mounting block Drilling plan 

313 4P P 4P 
30 28 30 e6 

13 

ASL M!' twburtlivg 

1 
ASL Rd, ./14°unfing Ole 

57 

18 15 

MIRO . . widlh, 25 max 

M8 Screw 

105 

27 26.5 

O 0 

1.35135 +- 35 
- - 

140 

Moureng gale 

Note: For dimensions and selection of motors for TL225F refer to NHP. 

ASL: Arrangement Standard Line 
FL Handle frame centre line 
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TERAS' AKI 

Motor operafors for XH25ONJ 

Outline dimensions (mm) 

Front connected (standard) 

,4,4, 
- -r 

MC 
- 

CB accessories 

intwuole barriers 3p 
(removable) 

4 P 
Control circuit terminal 

28 4P 

97 

MS Screw 
24 

23 \ 09 
ASL (mar.) ASL 45L 

23 

11 

vs I I 

M4 X 0.7 
Tamed Me 

Rear connected (optional) 

Mounting plate ((flax) 51 

3P 95 24 
4P 

I 
1111111111111 

M4 X0.7 
Tapped hole 

Note: In the standard selection mode, both terminals on 

the line side and the load side are in the horizontal direction 

Conductor overlap, 

Plug-in (optional) 

ASL 

3P 

cow milars Mounin§ 
SCIeW 

111 pate Elm 
ratan 

IS 15 

E 

Mounting plate tr? 
o 

26.51 

105 

Conduct( with, 25 max 

M8 Screw 

4P 

Conductor 

overlap, malt 

me 
140 

35 

20 35 35 23 20 35 35 

015 for accessory Mring when necessa 

3P 
30 28 30 06 

4P 

13 

ASL: Arrangement Standard Line 
ft: Handle frame centre line 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 52 of 622



SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 53 of 622



SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 54 of 622



al ELECTRIC 

I I 
TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Motor Contactors 

Location: Motor Starter Section 

Model Numbers: CA6-30 

Manufacturer: Sprecher & Schuh 

Supplier: NHP. 
25 Turbo Drive 
Cooparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6193 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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Refer catalogue CA 6, 2212, SACS 

Ratings to IEC 947 and AS 3497 400/415 V 
0 For CA 7 contactors with coil terminals on line side, add 

...V AC to Catalogue No. Eg - CA 7-9-10-240 V AC') 
O For CA 7 contactors with coil terminals on load side, add 

...V AC-U to Catalogue No. Eg - CA 7-9-10-240 V AC-U 

Contactor CA 7-9 

Contactor CA 7-72 

Contactor CA 6-105-El 

a 

Contactor CA 6-170-El 

Contactor CA 6-250-El 

Contactor CA 6-420-El 

contactors 'vorwo7, ole openayetwithAC.cou 
Ae, 

AC 3 rating at 60°C 

AC 3 AC 3 AC 1 e) AC 1 °) Auxiliary contacts 
400/415 V 400/415 V Amps Amps standard 
kW ') Amps ') 40'C 60'C N/O N/C Max. Cat. No.') 

4 9 32 32 1 

0 

0 

1 

9 

9 

17-A 

:CW': 

5.5 12 32 32 1 

0 

0 

1 

9 

9 

e0;-,-.VY ""'" - 
CA7 .,! 

. 

7.5 16 32 32 1 

0 

0 

1 

9 ' A4 6' 

9 CAR'il ' 

11 23 32 32 1 

o 

0 

1 

9 Z:AV-:230."` - - - 
.. 3., ,,.., 

9 Ad74.2310:5:Y.A.. 

15 30 50 45 0 0 8 Wigt:4f" ....e, 4. 

18.5 37 50 45 0 0 8 4-i7l37 filiKEI51 
22 43 85 63 0 0 8 4004416.i.R46-=';'. 

30 60 100 100 0 0 8 sfM7.'f.*-"::= ' 
37 72 100 100 0 0 8 0714',W041174V.i 
45 85 100 100 0 0 8 GAi,718. 

5,5e00.'VA.;'C 
, 

't 

55 (45) 95 (33) 160 135 1 
1 8 V.04107111),IRCO,V1 

75 (55) 130 (40) 160 135 1 1 8 VA416.:Wi 
90 (75) 155 (55) 250 210 1 1 

... 

8 Lalliarr V?AC 

75 (55) 130 (40) 160 135 1 1 8 '.72711i; -' 
141 

y 1 

90 (75) 155 (55) 250 210 1 1 8 f. .1-: !..,70001.4:-.0:!) 
100 (90) 170 (65) 250 210 1 1 8 tlitiiiegkiV.i:Viigij ...,:....,,..,...,,..:,i,...,,,, 
132 (111) 225 (80) 350 300 1 1 8 0:144:15V273174, V {' -AGE) 

150 (133) 258 (95) 350 300 1 1 8 04. :0igilitililirlt,0 
185 (163) 320 (115) 450 380 1 1 8 Irc:4033,99-Ektl1t...wigi 
250 (225) 425 (160) 500 425 1 1 8 kitgl.f031411IN451 
220 (220) 370 (155) 500 420 2 2 8 KO.15,3-4-40:::07.4-1) 12.'": 

265 (280) 450 (200) 600 510 2 2 8 k§:#174,0,r7... 
325 (355) 550 (250) 780 645 2 2 8 ree 74,-- 

430 (500) 700 (340) 1000 850 2 2 8 
.4et,i' 

;,93-.24f7., .-1,_,... .... '-2 

520 (550) 860 (380) 1100 930 2 2 8 La:4.-%;...i:xops::,,i 
600 1000 1200 1020 1 1 8 

;:--..9-.:, iv: ,,24.,,,, ' . g i'Mf 

tqlt,:1199EGYA.Pkti? 
700 1150 1350 1150 1 1 8 fek ' 
Notes: 

2) 

3) 

1000 volt ratings ( ). 

Add control voltage to Cat. No. when ordering: 24, 32, 110, 240, 415, 440V 50 Hz. 

Standard voltages for CA 6-105-El...250-El are 24, 48, 110, 240 and 415 V AC. 

Standard voltages for CA 6-300-El...420-El 48, 110, 240 and 415 V AC. 
Standard voltages for CA 5-370...1200, 110, 240 and 415 V AC. 
All CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are 
held in NHP stock for convenience. 
Electronically controlled mechanism (ECM) with interface suffix (El). 
55 'C enclosed. 
Contact NHP for recommended cable size. 

240/415 V rated coils are suitable for use on 230/400 V in accordance with AS 60038 : 2000. 
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ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Power Meter. 

Location: RTU Section 

Model Numbers: PM 290 

Manufacturer: Satec 

Supplier: VRT Systems 
Level 1/1 Gardner Close 
Milton. Qld 4064 
Ph. 07 3367 1388 
Fx. 07 3367 1295 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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UNCLEAR 
TEXT 
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:all-off 15665 

Model PM 290-Hi) 

Eprorri version 

E.M.D 

TEST REPORT 

a Lon Test 
f:-equency 50 Hz 

Logic PCB # m2483a 

S/N 241475 

9/16/2003 11:02 AM 

Omicron/Rotek.No 128 

VG ac,curacy (+/-0.5% Rdg & +i-0.25% FS & +/-ldigit) 

PT= 10.0 10.0 

INPUT 380. 100 . 

RANGES 3770 - 38:30 984 - 1016 

V1 3798 998 

V2 3799 998 

V3 3807 998 

oo,,-,,.,, ....:;L:fii-.... (+/-13,',-, of Rdg & +/-0.5% FS & +/-1digit) 

0Th 5000 

V INPUT 5 A 1 A 

V RANGES 4961 - 5039 A 981 - 1019 A 

V 11 4998 A 1001 A 

V 12 4998 A 1001 A 

V 13 4998 A 1001 A 

INPUT 380 V, PT= 10.0 5 A 

(MEASURED) = +9.5 (0.500) PF = -0.5 (-0.500) 

RANGES 55 .1: - 578:E8 KVV 27929 - 29071 KW 27929 - 29071 KW 

MEASURED 57:19 KW 28367 KW 28542 KW 

INPUT- 100 V. PT= 10.0 5 A 

(MEASURED) PI: -,. +0.5 ( 0.490) PF = -0.5 (0.50C) 

RANGES ::,: - KVV 7139 - 7861 KW 7139 - 7861 KW 

MEASURED ',, '09 KVV 7401 KW 7478 KW, 

Corn. - Enrom test Pass 

Calibration Pass 

Short Circuit test Pass 

Ranges test Pass 

Checked b 

SAT 
Powerful 

RTC test Pass 

Pcwer Failure test Pass 

Relays test Pass 

Status test None 

Ext. Sgnl. test Pass 

Memory test None 

G.L/N.0 test None 

Analog Output test None 

Tested by: lev Rev:2.1.0 
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and Operation 

Manual 
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PM29OHD POWERMETER & 
HARMONIC ANALYZER 

Installation and Operation 
Manual 
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LIMITED WARRANTY 

The manufacturer offers the customer an 24-month functional warranty 
on the instrument for faulty workmanship or parts from date of dispatch 
from the distributor. In all cases, this warranty is valid for 36 months 
from the date of production. This warranty is on a return to factory 
basis. 

The manufacturer does not accept liability for any damage caused by 
instrument malfunction. The manufacturer accepts no responsibility for 
the suitability of the instrument to the application for which it was 
purchased. 

Failure to install, setup or operate the instrument according to 
the instructions herein will void the warranty. 

Your instrument may be opened only by a duly authorized 
representative of the manufacturer. The unit should only be opened in 
a fully anti-static environment. Failure to do so may damage the 
electronic components and will void the warranty. 

NOTE 
The greatest care has been taken to manufacture and calibrate your 
instrument. However, these instructions do not cover all possible 
contingencies that may arise during installation, operation or 
maintenance, and all details and variations of this equipment are not 
covered by these instructions. 

For additional information regarding installation, operation or 
maintenance of this instrument, contact the manufacturer or your local 
representative or distributor. 

, 
Please read instructions contained in this manual before 
performing installation, and take note of the following 
precautions: 

1. Ensure that all incoming AC power and other power sources 
are turned OFF before performing any work on the instrument. 

2. Check the labels on the side of the instrument before 
connecting to the power source to ensure that your instrument is 
equipped with the appropriate power supply voltage, input 
voltages, currents, analog output and communication protocol for 
your application. 

3. Do not connect the instrument to a power source if it is 
damaged. 

4. Do not expose the instrument to rain or moisture. 
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5. The secondary of an external current transformer must never 
be allowed to be open circuit when the primary is energized. 
Ensure that the current transformer wiring is made through 
shorting switches and is secured using an external strain relief to 
reduce mechanical strain on the screw terminals, if necessary. 

6. Setup procedures must be performed only by qualified 
personnel familiar with the instrument and its associated 
electrical equipment. 

7. DO NOT attempt to open the instrument under any 
circumstances. 

Modbus is a trademark of Modicon, Inc. 

eadJthroui'g 

trzi 
aza 

BG0304 Rev. B 

ng91:47/Aumg .-operation,_ 
npuVidm na 

utlo sactPsu . 
n ffata damage. to 
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Quick Start 
TYPICAL INSTALLATION 

1 4 1 4 LEDS 

riffili HIPIE 
SIN#1 

Tx 

DIP SWITCHES 

0 

LEDS 

RS-485 
COMMUNICATION 

9 PIN FEMALE 

9 6 

#1 #2 

p 
LOAD 

13 14 15 16 17 111 19 20 21 22 23 24 25 25 0000000000000 
0 

0 

0 

000GOOL 
1030bi2090 

2 5 B 11 10 12 

24V 
ANALOG 
OUTPUT 

GROUND 
R2 R3 

EXTERN AL 
Rt R4 OR OW ATOM 

RELAY 
OUTPUTS 

POWER 
SUPPLY 

1 

i 
230V AC 

UNE 1 (A) 
UNE 2 (3) 
UNE 3 (C) 

N 

E 

L 

---1Shorting 
L Switches 

K L 

K L 

LOAD 

.1111 

iV 
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BASIC and COMMUNICATION PARAMETERS SETUP 
(* default setting) 

,..r. 4:4 

: .11 
i-vxt-wwihwl,,F..TT: 
' araMPIM ff. 45.511ZA-141 

- , 40;,,,:zewwwv.. 
. epcsjPto9 ,,,,,i 

CnF Wiring mode 30P 
4th 
3dir 
4LL* 

3-wire open delta using 2 CTs 
4-wire Wye using 3 PTs 
3-wire direct connection using 2 CTs 
4-wire Wye using 3 PTs 

Pt PT ratio 1.0* - 6,500.0 Phase potential transformer ratio 
Ct CT primary current 1-50,000A 

(5.) 
Primary rating of the phase current 
transformer 

Ct.G Ground Leakage 
CT primary current 

1-50,000mA 
(5000*) 

Primary rating of the ground leakage 
current transformer (Option L only) 

P Power demand 
period 

1, 2, 5, 10, 
15*, 20, 30, 
60, E 

Length of demand period for power 
demand calculations, in minutes. 
E = external synchronization 

AP Ampere demand 
period 

0-1800 s 
(15) 

Length of demand period for ampere 
demand calculations 0 = peak 
current measurement 

label, 
# 

Parameter name 
and number 

see Section 
3.13 

Relay setpoints 

buF Buffer size 8*, 32 No. of measurements for RMS 
sliding averaging 

rSt Reset diS, En Protects all reset functions if 
disabled 

br Baud rate I data 
format 

110, 300, 600, 1200, 2400, 4800, 9600* bps / 7E 
, 8E (8 bits, even parity), 8n* (8 bits, no parity) 

Add Address ASCII: 0*-99, Modbus: 1*-247 
H.Sh Incoming flow 

control 
(handshaking) 

SOFt 

Hard 

Software handshaking (XON/XOFF 
protocol) 
Hardware handshaking (CTS 
protocol) 

CoP Communications 
protocol and 
interface standard 

ASC1232 
ASC1422 
ASC1485* 
bin232 
bin422 
bin485 
Pmt232 

ASCII protocol, RS-232 
ASCII protocol, RS-422 
ASCII protocol, RS-485 
Modbus RTU protocol, RS-232 
Modbus RTU protocol, RS-422 
Modbus RTU protocol, RS-485 
Printer mode 

Pr Printout period 1, 2, 5, 10, 
15, 20, 30, 60 
minutes 

Time interval between successive 
printouts 

A Analog Output 
(optional) 

see Section 
3.14 

Internal analog output for measured 
values of specific parameters 
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1 Introduction 
The PM290HD is a 3-phase AC Powemieter and Harmonic Analyzer 
specially designed to meet the needs of users ranging from electrical 
panel builders to substation operators. The PM290HD performs all 
basic power and harmonic measurements; Option L provides 
additional ground leakage current measurements; Option B provides 8 
digital inputs for external dry contact monitoring. 

Measured Parameters 
The PM290HD measures and displays the following parameters: 

Parameter Standard Option B Option L 
True RMS voltage per phase, neutral or 
line-to-line 
True RMS current per phase 
Active Power 
Apparent Power 
Reactive Power 
Active Power Maximum Demand 
Active Power Accumulated Demand 
Ampere Maximum Demand per phase 
Apparent Power Maximum Demand 1 
System Power. Factor 
Active Energy (Consumption) 
Returned Energy 
Reactive Energy 
Frequency 
Unbalanced Current (Zero Sequence) - 
for 4 wire system 
External Dry Contact Status .2 
Ground Leakage Current (Option L) 
K-Factor per phase 
Voltage & current THD per phase 
Directional harmonics via software 
External synchronization input 

I This parameter can be read only via Modbus communications. 
2 See Appendix A, Status Inputs. 

Control and Alarm Relays 
Four programmable relays provide alarms, control and load shedding. 
Any combination of setpoints listed below can be assigned to any relay 
(see Section 3.13). 

High current 
High voltage 
Low voltage 

High apparent power 
High reactive power 
Low power factor 
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 High active power accumulated demand 
High unbalanced current (zero sequence) or 
High ground leakage current (Option L) 
Total harmonic distortion 

Communications Connection (optional) 
Connection to a printer, computer or central control room is enabled by 
an RS- 232/RS-422/RS -485 communications port that can operate at 
baud rates of up to 9,600 bps. The RS-422/RS-485 port can operate in 
multi-drop mode, permitting the connection of up to 32 instruments to a 
single communications line. In the printer mode, the Powermeter 
provides direct output of measurement parameters in printable format. 
See Section 2.2.9 for pinouts and Appendix C for cable drawings. 

Analog Output (optional) 
One optional internal analog output is available for the following 
measured values: 

Voltage (3-phase or line-to-line) 
Current (3-phase or line-to-line) 
Active power accumulated demand 
Power factor 

Active power 
Apparent power 
Reactive power 
Frequency 

If more than one analog output is desired, up to two AX-8 analog 
expanders are available, providing up to 17 analog outputs (1 internal + 
2x8 external). Contact your distributor for purchasing AX-8 units. An 
external power supply (15-30 VDC, 24 VDC nominal) is required. See 
Section 2.2.8 for connection. 

Digital Inputs 
Eight digital inputs are provided for external dry contacts status 
monitoring (Option B). The status of these lines (open or closed) is 
displayed on the front panel and is sent upon request via 
communication to the host computer. 
One optically isolated digital input is provided for external 
synchronization of the power demand period. 

Ground Leakage (Option L) 

Option L provides ground leakage current measurements for 
monitoring and alarm setting. A special ground leakage current 
transformer (secondary current 5 mA) is required. See Section 2.2.12 
for connection. 
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Getting Started 
Connect the Powermeter to a suitable power supply. The Powermeter 
will initiate a series of self-tests. Upon completion of the self-tests, all of 
the front panel LEDs will light up for one second and indicate a one- 
digit diagnostic code. An '8' represents normal power up. If a different 
diagnostic code constantly appears when you apply power to the 
instrument, contact your local distributor. 

The Front Panel 

Up/Down arrow keys are used to scroll pages forward/backward 

Select is used to enter the setup mode from the default monitoring 
mode; it is also used to define the setup parameters (see Chapter 3, 
Initial Setup) 

Enter/Reset is used to reset measured values (if in monitoring mode) 
or to enter setup parameter values (if in setup mode) 
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2.1 Mechanical Installation 

Figure 2-1 Front Panel Mounting (standard) 
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04.8 

ALL DIMENSIONS IN MM. 

Step 3 Tighten the four thrust screws 

Step 2 
Mount the 0-ring on 
the instrument 

Figure 2-2 Rear Mounting 

Step 1 Connect 
the bracket to 
the instrument 

99-01063/2 
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2.2 Electrical Installation 

oftioilimn11217, 

1, 
'U 

DIP SWITCHES LEDS 

1 41 4 

of 
1, 

00- SW#1 not for customer use 

Cc 

Figure 2-3 Dip Switches: Detail 

2.2.1 Dip Switches 
SW2 only (SW1 not for customer use): 

1 - N/A 

2 - ON: Analog expander enabled 
OFF: Analog expander disabled (in this case the internal analog 

output remains available). 

3 - ON: Setup mode (see Chapter 3) disabled 
OFF: Setup mode enabled 

4 - ON: Remain at current display page (see Chapter 4) 
OFF: return to page 1 after 30 seconds. 

If the instrument is installed in a harsh environment with potential for 
electromagnetic impulses from heavy switch gears, motors or lightning, 
then it is mandatory to use the EMI/RFI suppression cores provided 
with the instrument, connected to the power supply and communication 
terminals, as shown in Figure 2-4. 
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EMURFI SHIELDING CORES ASSY. 
SUPPRESSION 

EL0009 W 

Figure 2-4 Use of Suppression Cores 

2.2.2 Power Source Connection 
AC power supply: connect the live line of the control power to terminal 
14 and the neutral to terminal 13. 

DC power supply: connect the positive supply wire to terminal 14 and 
the negative wire to terminal 13 (see Typical Installation on page iv). 

2.2.3 Voltage Input Connections 
660V Input: Direct Connection 
Wiring diagrams for these are provided in Figures 2.5, 2.7, and 2.9. 

660V Input: Using Potential Transformers 
Wiring diagrams for applications where potential transformers (PT) are 
used are provided in Figures 2-6 and 2-8. 

120V Input 
Instruments with 120V input (Option U) must be wired via potential 
transformers. Wiring diagrams are provided in Figures 2-6 and 2-8. 
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2.2.4 Current Input Connections 
See Typical Installation on page iv for current input connections. 
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s s vm n , e winng4liagramsflor4tihe, 

,,,,- .-atcde-ow..-4yt...A.wl te pro. - 'fi, eAnstru entAlisplayso, ... 

0 C ' s 
,,- 

e to vo 
4.v..- ..--.e, 

er.z.re_ adillg§%ti2A 
.. e . inch: versa r.-o olaii 4 

2.2.5 Ground Connection 
Connect the instrument chassis ground to the switchgear earth ground 
using dedicated wire greater than 2mm2/14AWG. See Typical 
Installation on page iv for ground connection. 

2.2.6 Harmonic Measurements 
4-wire Connections 
In 4-wire connections, all harmonic quantities will be measured 
correctly. Harmonic voltages are line-to-neutral in 4L-L and 4L-n wiring 
modes (see section 2.2.8). 

3-wire Connections 
Harmonic measurements can be made only on signals that are present 
on the instrument inputs. Missing inputs will result in inaccurate 
readings. 

Direct: Harmonic voltages represent the 3-phase line-to-neutral 
voltages that appear on the instrument input transformers. if the 
system load is not symmetrical, the voltage readings are meaningless. 
In the case of a symmetrical load, harmonic voltages will not reflect all 
multiples of order 3 harmonic. Using 2 CTs, harmonic currents will be 
measured only for 2 phases and the total power harmonics will be 
calculated inaccurately. 

Open Delta: Readings for harmonic voltages represent two line-to-line 
voltages L12 and L23. Current harmonics will be taken using 2 or 3 
CTs according to the wiring mode. Total power harmonics will be 
measured accurately using 2 input line-to-line voltages and 2 currents. 

2.2.7 K-Factor 
Three K-factor values for 3 line currents (L1, L2 and L3) are displayed 
simultaneously. If only L1 and L3 currents are measured (in a 3-wire 
connection) then only these two K-factors will be displayed. 
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2.2.8 Wiring Configurations 
There are 5 possible wiring configurations: 

No. Wiring Configuration Wiring Mode 
1) 3-wire direct connection using 2 CTs 3dir 

2) 3-wire open delta connection using 2 PTs, 2 CTs 30P 
3) 4-wire WYE direct connection using 3 CTs 4L-n or 4L-L 

4) 4-wire WYE connection using 3 PTs, 3 CTs 4L-n or 4L-L 

5) 4-wire grounded delta connection using 3 CTs 4L-n or 4L-L 

L-n = line-to-neutral; L-L = line-to-line voltage readings; voltage readings in 
3-wire configurations always represent line-to-line voltages 

LINE 1(A)0 

LINE 2(8)0 

LINE 3(C)0 

K 

S__ 

0- 
0 "0 

Currents 11 12 13 
+ - + - 
10 30 40 60 70 96 

29 50 80 110 100 1201 

Voltages V1 V2 V3 

Figure 2-5 3-wire Direct Connection Using 2 CTs - 
Wiring Mode 3dir 

LOAD 

Shorting 
Switches 

c01-02013 
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LINE 

LINE 2(B) 0 

LINE 3(C)° 

LOAD 

Shoring 
Switches 

Currents 11 12 13 
+ - + - 

IT30 4 0 80 7090L_ 
20 00 80 110 100 120 

Voltages V1 V2 V3 VN 

Figure 2-6 3-Wire Open Delta Connection Using 2 PTs, 2 CTs - 
Wiring Mode 30P 
(Note the connection between terminals 5 and 11) 

LINE 1(A)0 

LINE 2(B)o 

LINE 3(C)° 

N o 

K 

K L 

LOAD 

Shorting 
Switches 

K 

1 

Currents 
+ + 

I 

Voltages 

a30 40 60 70 90 
2 50 80 1010012 1:1) 

Vi V2 V3 VN 

c99-02018 

Figure 2-7 4-Wire Wye Direct Connection Using 3 CTs - 
Wiring Mode 4L-N4L-L 
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LINE 1(A) ( 10---.---.101. 

K 
LINE 2(B)0 

LINE 3(c)o 
+6 - K 

+ fi ,"4" 

JJ JUJ 

frr frt", err 
.[e) 0 

LOAD 

Currents 11 12 13 
+ + - IT 

2 
30 40 60 70 901_ 

20 59 80 110 100 0, 
VO ftage8 V1 V2 V3 VN 

Shorting 
Switches 

c99-02019 

Figure 2-8 4-wire Wye Connection Using 3 PTs, 3 CTs - 
Wiring Mode 4Ln3/4LL3 

VOLTAGES DISPLAYED: 

1. line to neutral voltages: 120V; 208V; 120V. 

2. Llne to Une voltages: 240V; 240V; 24W. 

LOAD 

01-0,012 

Figure 2-9 4-wire Grounded Delta Connection Using 3 CTs - 
Wiring Mode 4L-n/4L-L 

Chapter 2 Installation and Interfaces 11 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 81 of 622



2.2.9 Relay Output Connections 
Use relays #1, 2 and 4 for setpoints or KYZ pulsing. The relays 
energize on trip condition. 

Use relay #3 for alarm/trip setpoint. The relay energizes on power up 
and de-energizes on trip condition. 

Figure 2-10 illustrates wiring connections for the relays. 

R1 R3 R4 

@CD@ 1S C)@@C)(D 22 23 24 25 (DC) 

I 
0 - 

Figure 2-10 Relay Output Connections 

01-01009-3 

2.2.10 Analog Output 
The Analog Output requires a galvanically isolated external power 
supply of 15 to 30 VDC (24 VDC nominal). See Figure 2-11 for 
connections: negative to terminal 15 and positive to termina 16. In 

certain industrial applications, a circuit may be required to protect 
against accidental shorts. 

To terminal #16 

To terminal #15 

FUSE 24V 

D1=1N4002 
C1).1MF/50V 
VR1=250Vrms 

FUSE=100mA(S.B.) 

Figure 2-11 Analog Output Connection 
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2.2.11 Communications 
The serial interface connector is a standard D-type 9-pin female 
plug-in, located at the top center of the rear of the instrument. Table 2- 
1 lists the pinout of the connector. 

Table 2-1 Connector Pinout 

Pin Name Function Line 

1 Gnd Ground (common) RS-232 
2 TxD Transmit Data RS-232 
3 RxD Receive Data RS-232 
4 DTR Data Terminal Ready RS-232 
5 DSR Data Set Ready RS-232 
6 TxD+ + Transmit Data RS-422/RS-485 
7 RxD+ + Receive Data RS-422/RS-485 
8 TxD - - Transmit Data RS-422/RS-485 
9 RxD - - Receive Data RS-422/RS-485 

For RS-485 communications, connect together pins 6-7 (TXD+ and 
RXD+), and pins 8-9 (TXD- and RXD-). 

For cable drawings, refer to Appendix C. 

2.2.12 Ground Leakage (Option L) 

Ground leakage connection is at terminals 26 and 27, using a special 
ground leakage current transformer with 5mA secondary current. 

CURRENT INPUT CT 5A or 1A 

1 K2 L2 K3 L 

/ SHORTING 
7r SWITCH 

GROUND LEA/CAGE 

Li A TRANSFORMER 

L2 B 
L3 C 

Figure 2-12 Ground Leakage Connection 
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2.2.13 Status Input (Option B) 

This option provides eight dry contact (voltage-free) status input lines. 
Connections are shown in Figure 2-13. The eight status inputs are 
protected against voltage of up to 25 volts. External protection should 
be added if greater protection is required. 

D-TYPE 9 PIN 
CONNECTOR 

(MALE) 

1 

3 

6 

7 

01 42003 

Figure 2-13 Status Input Connection 

14 Chapter 2 Installation and Interfaces 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 84 of 622



S 

NOTE: Setup is performed after installation is completed. To enable 
setup, make sure that Dip Switch 3 on SW2 located at the top left of 
the rear of the instrument (see Figure 2-3) is down (OFF). 

3.1 Setup Procedure 

3.1.1 Entering Setup Mode 
On power up, the instrument is in display mode. Press SELECT to 
enter the setup mode. 

Setup is performed using windows 4, 5, and 6. 

HARNONC POWER DIRECTION ANALYZER 

VOLTAGE 

I- 
1IXTP*2E 

K. 

2 

V OLTWE 

3 

IL K. IL 

CURRENT 

4 

FAFAC1OR IPA X0E11.010 

CURRENT 

ILI 
K. K. K. K-PAC13111Qt DOWN° 

5 

EI 

CURRENT 

6 

K4ACI0I INUEOENAND 

POWER Ot1OR 

REACTIVE PONE, 

ACTIVE POWER 

7 

APPARENT POV13t 

10 

a1 8 El 
&OLDEN/ND 

ACTIVE EIERGY 

9 

RETURNED I BEACON! ENERGY 

111AXOBAU10 

FREQUENCY 

ld 

MODEL 
290M 

Window 4 displays the setup parameter code; window 6 (in some 
cases, windows 5 and 6) display the value for that parameter. Use the 
11 U keys to scroll between parameters. 
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3.1.2 Changing Parameter Values 
Press SELECT again and the dot beside the parameter code will 
disappear. 

HARM ONIC POWER DIRECTION A NALYZ 

V OLTAGE CURRENT 

K. K. 

VOLTAGE 

K. K. K. 

VOLTAGE 

K. K. K. 

KT-ACTOR MA XOEM ON 0 

CURRENT 

KFAC TOR PAAXDEMAN 

CURRENT' 

4 L-L 

K-FACTOR MAXDERAND 

dot 

Use the 11 11 keys to scroll to the desired value. 

When the setup parameter is correctly defined, press on the RESET 
key and the dot will re-appear. 

Press RESET again to return to the display mode. 
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3.2 Wiring Mode: CnF 
Choose from 4 wiring modes: 

1) 30P 3-wire direct connection using 2 CTs 
2) 4L-n 3-wire open delta connection using 2 
3) 3dir 4-wire WYE connection using 3 CTs, 

PTs, using line-to-neutral values 
4) 4L-L 4-wire WYE connection using 3 CTs, 

PTs, using line-to-line values 

- Press SELECT; the dot will disappear. 

- Use the 1111 keys to scroll to the appropriate value 

- Press RESET; the dot will re-appear. 

PTs, 2 CTs 
with or without 

with or without 

HARMONIC POKER DIRECTION ANALYZER 

vomae 

VOLTAGE 

11.1 
K. R. 

VOLTAGE 

CURRENT 

RARC101 IPA X DEMAND 

CnF. 

CURRENT 

CI 
K. RACIER WAXDOW140 

K. K. K. 
1E1 

CUR ROW 

4L-L 
KFACTOR MAROERWND 

g 

Ei 

RORER FACTOR 

*METRE POWER 

ACTIVE POWER 

El 

IRRICREMAND 

/CITE ENERGY 

RETUNED / REAC1WE ENERGY 

APRA OEN ? POWER 

hORDEMOID 

FREQUENCY 

OWAURCEOCURREKV 
ammo LeIKAces.K1 

MODEL 
290HD 

Use the IT key to move to the next setup parameter. 
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3.3 Potential Transformer Ratio: Pt 

Note: Pt must be defined before relay setpoint definition. 
In a direct connection, at low voltage (up to 660V), the PT must be set 
to 1. In the case of connection using PTs, the PT ratio must be 
calculated. 

Example: If the primary voltage is 165kV and the secondary is 110V, 
the PT will be 165,000/110=1500. 

- Press SELECT; the dot will disappear. 
- Use the 11 11 keys to scroll to the appropriate value (1 - 6500 V). 
- Press RESET; the dot will re-appear. 

HAPROMC POWER ()RECTOR ANALYZER 

II 

VCLLAGE 

I I 
RL 

VeLTACIE 

R. 

COMBO 

El Pt El 
K4AC1OR Ilk :DOWD 

El 

CIP1113er 

141.0 10e IPAXDOWM 

CURFEW 

IGFOCICK IMXCEIMID PERMED illEACTIVE ENERGY 

POWER FAC1011 

I I 
ISACTnE POWER 

ACTIVE POGE11 

MARINT P011431 

DI 0 
1102.110UND 

bIAXAOAVI 

IMEOlEPICY 

01111ALIMCW C.-WM[1M 
mm=3 Laa(m1.04 

MODEL 
290HD 

Use the 11 key to move to the next setup parameter. 

3.4 Current Transformer: Ct 
Notes: 1) Ct must be defined before relay setpoint definition. 

2) For Option L, ground leakage is represented by Ct.G 

This parameter defines the primary value of the Current Transformer. 

- Press SELECT; the dot will disappear. 
- Use the f111 keys to scroll to the appropriate value (1 - 50000 A). 
- Press RESET; the dot will re-appear. 

HARMONC POWER DRECTION ANALYZER 

VENTAGE 

R. 
El 

REACAI MAZOINIMO 

0.110e3rt 

Ct 

VOYAGE aoo 
VOYAGE 

K. E. R. 
El 

...f4C1Cla IMOLUIMINNO 

CURNI3rt 

25000 
KfAC10111 WADE WOO 

POWER WWI( APPARENT POWER 

El I IL_11 
INICABIAlt0 REACTIVE POWER 

ACTIVE POWER 

1:1 I 
IMILDEOGO 

ACTIVE ENERGY 

RETURNED /1G-AGM COERCE 

MEMENCY 

O1l/ACeoCuMellT 
110 LVIRACCOAs 

MODEL 
290IE1 

- Use the i1 key to move to the next setup parameter. 
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3.5 Maximum Power Demand Period: P 

This parameter defines the average length time period over which 
maximum demand is calculated. 

- Press SELECT; the dot will disappear. 

- Use the 11 U keys to scroll to the appropriate value (1, 2, 5, 10, 15, 
20, 30 or 60 minutes, or E for external synchronization). 

- Press RESET; the dot will re-appear. 

HARAIONC POWER DIRECTION ANALYZI31 

VO_TACE 

K. K. 

VOYAGE 

E. 

VOSACE 

El 

PARENT 

P. 

FAVE1C0 YARDMAN° 

OUR PRINT 

K. KNEE= IMEDEEINAD 

11 

R. R. K. 
CI 

15 

RODER lO 

El 

POWER PICEA 

ItEACTRE PORER 

/GINE PONE* 

IDEOGRAM 

ACTIVE FIERCY 

RETURNED I REACTIVE ENERGY 

APPARENTPOWER 

El 

1 
A.DIAWAR D 

FREQUENCY 

El 
I/FRAU/MEP CONVENE 
°POUD LEAN CERA) 

MODEL 
290HD 

Use the 11 key to move to the next setup parameter. 

3.6 Maximum Ampere Demand Period: AP 
This parameter defines the average length time period over which 
maximum ampere demand is calculated. 

- Press SELECT; the dot will disappear. 

- Use the 11 U keys to scroll to the appropriate value (0 - 1800 
seconds; a '0' value means that ampere demand will be calculated 
each internal cycle). 

- Press RESET; the dot will re-appear. 

HAIWI ONC POWER DIRECTION ANALYZER 

NIEUWE CUIREDIT 

1E1 
K. K. ERICTOR RAEDER/NO 

AP. 

V GLUM 

1.1 

tuRRBK 

K. K. K. ERIC ION NAZDEMAND 

K. K. K. 
El 

CARRBE 

80 
KJECTOR RAIDENANO 

El 

El 

El 

ROVER FACTOR 

REACTIVE POWER 

*cars POWER 

/ETRE ENERGY 

AMAREIRT RORER 

El 
NAT-DOIRRO 

PETUINED I REACTIVE ElegGlir 

ILAXDENIAND 

FRECREPET 

DEALANCED CURRENT: 
010U00 CEV.A) 

MODEL 
290HD 

Use the 11 key to move to the next setup parameter. 
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3.7 Relays 
There are 4 relays in the instrument which can be associated with up to 
9 setpoints. Three of the relays may also be used for pulsing (see next 
page). The setpoint names are listed in the following table: 

Setpoint 
Name 

Description Unit Range 

hiU High voltage V 0 - Vmax 

LoU Low voltage V 0 - Vmax 

Cur High current A 0 - Imax 

PF Low total Power Factor lag 0 - 1.000 

thD Total harmonic disturbance 
(voltage and current) 

% 0 - 100 

Ac.d High accumulated power 
demand 

kW 0 - Pmax 

Un.0 or 
GrL 

High unbalanced current or 
High ground leakage current 
(Option L) 

A 0 - Imax or 
0 - GLImax 

rE.P High total reactive power import kvar 0 - Pmax 

AP.P High total apparent power kVA 0 - Pmax 
Parameter limits: 

Vmax (660V input) = (400k)V, where k=1 if no PT, or k=PT ratio if PT used 
Imax (20% overrange) = 1.2 x CT primary current A 
Pmax = (Imax x Vmax x 3)/1000 kW @ wiring mode 4L-n 
Pmax = (Imax x Vmax x 2)/1000 kW @ wiring mode 4L-L, 30P, 3dir 
GLImax = 1.2 x ground leakage CT primary current mA 

Wiring mode 4L-n: line-to-neutral voltages 
Other wiring modes: line-to-line voltages 
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ATDAINEKTINDRED 

PRECNENCY 

0 
IIELDEIUND ENIALAMCDDCWINEKO 

SERUM EERKACIERNRI 

RETURNED TIEACTIAIREIEDDY 

MODEL 
290 HD 

- Use the fl 1.1 keys to scroll to the desired setpoint.. Next to each 
setpoint name appears the relay number 1, 2, 3 or 4. Dots appear in 
the lower window if a setpoint value has not yet been defined. 

- Press SELECT; the dot after the relay number disappears and the 
middle window displays 'on'. This allows the user to set or change the 
value at which the setpoint is activated. * 
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- Use the ft 4 keys to scroll to the value for the selected setpoint. 

- Press SELECT; the middle window displays 'on.d', indicating the time 
delay until setpoint operation. This may take a value from 0.1 to 99.9 
seconds. 

- Use the ft 4 keys to define the delay to operation. 

- Press SELECT; the middle window displays 'OFF'. 

- Use the ft 4 keys to scroll to the value at which the displayed 
setpoint will be released. 

- Press SELECT; the middle window displays 'OFF.d', indicating the 
time delay until setpoint release. This may take a value from 1 to 999 
seconds. 

- Press either: SELECT to move to another setpoint parameter, or 
RESET to exit this relay and move to another 
relay/parameter. 

- Press RESET to exit the relay after all desired setpoint values are 
defined; the dot re-appears, and ON setpoint values are displayed in 
the lower window. 

- Press RESET again to exit the parameter. 

Use the 11 key to move to the next setup parameter. 

NOTE 
To cancel both ON and OFF setpoints, press the ft and 4 keys simultaneously. 
A canceled setpoint can be re-instated by pressing either the ft or 4 key. 

Pulses 
Pulses may be defined for relays 1, 2 and 4. When one of these relays 
is displayed, the pulsing value in Window 11 can be set, from 1 to 200 
units per pulse. 

Pulse Name Description Unit 
Pull: Ac.En Pulse 1 - Active Energy (import) kWh 

Pu12: rE.En Pulse 2 - Reactive Energy (absolute) kvarh 

Pu14: rEt.E Pulse 4 - Returned Energy (export) kWh 

For high setpoints, the on (activating threshold) must be greater than the off 
(release threshold), and vice versa for low setpoints. 

3.8 Memory Buffer: buF 
This parameter defines the number of measurements which will serve 
as the basis for calculating average values of voltage, current and 
power. 

- Press SELECT; the dot will disappear. 
- Use the 11 keys to scroll to the appropriate value: 

nor (normal) = 8 (for stable voltage and current situations) 
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unSt (unstable) = 32 (for unstable voltage and current situations. 
Readings in this mode will be slower.). 

- Press RESET; the dot will re-appear. 
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Use the 11 key to move to the next setup parameter. 

3.9 Reset: rSt 
This parameter enables/disables the reset of energies and demands. 

- Press SELECT; the dot will disappear. 
- Use the ft U keys to scroll to the appropriate value: 

ON = reset function enabled; OFF = reset function disabled 
- Press RESET; the dot will re-appear. 
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Use the 11 key to move to the next setup parameter. 

3.10 Baud Rate: br 
This parameter defines the communication speed. Here, 3 display 
windows are used. 

- Press SELECT; the dot will disappear. 

- Use the It 4 keys to scroll to the appropriate values: 

middle window: number of bits and parity - 7E, 8n, 8E 
lower window: bits per second - 110, 300, 600, 1200, 2400, 4800, 9600 
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Both values (windows) change simultaneously. 

- Press RESET; the dot will re-appear. 
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Use the 11 key to move to the next setup parameter. 

3.11 Communication Address: Add 
Each Powermeter on the network must have a unique address, 
according to the communication protocol used (see Section 3.13). 

- Press SELECT; the dot will disappear. 

- Use the 11 11 keys to scroll to the appropriate value: 
ASCII protocol: 0 - 32 Modbus protocol: 0 - 247 

- Press RESET; the dot will re-appear. 
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Use the 11 key to move to the next setup parameter. 

3.12 Handshake Mode: H.Sh 
Handshaking refers to a signal from the receiving device indicating its 
readiness to receive data. Handshaking is achieved by means of either 
hardware signals or software commands. 

- Press SELECT; the dot will disappear. 

- Use the 11 11 keys to scroll to the appropriate value: sOFt or Hard 
- Press RESET; the dot will re-appear. 
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HARROW POWER DIRECTION ANALYZER 

VCEDWIE 

ILI 
K. 

VOLTAGE 

K. 

K. 

VOSACIE 

K. 

El 

K. K. K. 

CURRENT 

H.Sh. I 

ICIRC1011 16/17.01311140 

CURRENT' relive POWER 

I1 
KWIC TOR RA =EWING 

*AMR TN! !WNW 

11 

POWER FACTOR 

I I 
REACTIVE POMO% 

APPARENT POWER 

111111COBIARD 

s Oft 
LIVIC1CR 111AXDERRICI REWIWIED I ICACThe EMMY 

1.1AXDOPAWID 

FRECIUERCY 

WRACAICEOCISIVENI7 
EGIOVIO I.PWIAGEWA/ 

MODEL 
290HD 

Use the ft key to move to the next setup parameter. 

3.13 Communication Protocol: CoP 
Here, 3 display windows are used. 

- Press SELECT; the dot will disappear. 

- Use the 5111 keys to scroll to the appropriate values: 

middle window. protocol - ASCII (ASCI), Modbus (bin) or printer (Prnt) 
lower window serial line - RS-232 (232), RS-422 (422) or RS-485 (485) 

Both values (windows) change simultaneously. 

- Press RESET; the dot will re-appear. 
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Use the ft key to move to the next setup parameter. 
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3.14 Analog Output: A (optional) 

Up to 12 parameters may be assigned an analog output: 

Parameter name Description 
U.1 

U.2 

U.3 

c.1 

c.2 
c.3 

AP.P 

PF 

rE.P 

Ac.P 
Ac.d 
Fr 

Voltage L1 / L12 

Voltage L2 / L23 

Voltage L3 / L31 

Current Ll 
Current L2 

Current L3 

Apparent Power 

Power Factor 

Reactive Power 

Active Power 
Active Power Accumulated Demand 
Frequency 

'A' is the overall code for Analog Output and appears in the upper 
window. The parameter selected for analog output appears in the 
middle window; the value is displayed in the lower window. 
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- Use the f/ 11 keys to choose the parameter from the list above. The 
selected parameter appears in the middle window. 

- Press SELECT; the dot will disappear from the 'A'. 

- Use the ft I/ keys to scroll to the appropriate values: 

0 (internal analog output), or 
1E - 12E (if 1 or 2 AX-8 analog expanders are connected). 

The middle and lower windows change simultaneously. 

- Press RESET; the dot will re-appear. 
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To cancel an allocation of a specific parameter to Analog Output, press 
SELECT and then press the up and down arrows simultaneously. A 
row of dots will appear in place of the number. 

Note: If you are not using an AX-8 Analog Expander, cancel all analog 
output assignments so as not to disrupt communication. 

The following table gives the range of values of the output parameters: 

Parameter Value 4-20mA 0-20mA Note 

Voltage 
No PT 

OV 
660V 

4 mA 
20mA 

0 mA 
20mA 

Voltage 
via PT 

OV 
(144V * K) V 

4 mA 
20mA 

0 mA 
20mA K = PT ratio 

Current OV 

1.2' 1(p) 

4 mA 
20mA 

0 mA 
20mA 

1(p) = rated 
primary 
current of CT 

Power factor -0.00 
-0.50 
1.00 
0.50 
0.00 

4 mA 
8 mA 
12 mA 
16 mA 
20mA 

0 mA 
5 mA 
10 mA 
15 mA 
20mA 

Frequency 45 Hz 
65 Hz 

4 mA 
20mA 

0 mA 
20mA 

Active power kW -V ' I * nkW 
0 kW 
V I * nkW 

4 mA 
12 mA 
20mA 

0 mA 
10 mA 
20mA 

Reactive power kvar as for Active Power 

Apparent power kVA 0 kVA 
V* I " nkVA 

4 mA 
20mA 

0 mA 
20mA 

Accum. max. demand as for Apparent Power 

** V, I are defined according to PT ratio and CT primary current. 

For line-to-neutral voltage measurement, n=3; in all other cases, n=2. 
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3.15 Real Time Clock: RTC 

The RTC can be viewed on display page 5. 

TO set the RTC: 

From page 5 display, press SELECT. The month digits blink in window 
2. From this point you are in the RTC Set mode. 

Press SELECT to move between date and time windows; the 
current selected value will blink. 

Use the ft 11 keys to scroll to the appropriate values. 
Page 5: Real Time Clock 

- Press RESET to save your setup and exit the RTC. 

NOTE: If you wish to reset the seconds (window 6) to zero, you must 
exit the RTC from the blinking seconds window. Exiting from any 
other blinking window will cause the previous seconds setup to remain 
in effect. 
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4 Disp a 

Values are displayed on 5 pages with 11 windows per page. Use the 11 

11 keys to scroll through the pages. The display will return to page 1 

after 30 seconds. 

4.1 Display Pages 
Page 1 

Page 2 

Note: For Option L, page 2 displays ground leakage current in place of 
unbalanced current. 
Page 3 

Note: For Option B, this page displays the status of the 8 digital Inputs. 
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Page 4: Total Voltage and Current ilannonk Distortion 

Page 5: Real Time Clock 

11. 

13. 

29.93 

25.45 

rtc 

date 

hour 

4.2 Self-Test Diagnostics 
The PM290HD periodically performs self-test diagnostics. If the 
instrument fails the self -test diagnostics, it discards the last 
measurement results, and an error code (from 1 to 8) is displayed for 2 
seconds on all LEDs. Error code 8 represents Power Down (Normal). 

If the instrument resets itself continuously, contact your local 
distributor. 

If the Powermeter malfunctions, it is recommended to switch the 
machine OFF for one minute and then turn the instrument ON again. 

4.3 RESET 
When the RESET button is pressed continuously for more than 5 
seconds, the following parameters are reset to zero: 

Energy kWH 
Returned energy kWH 
Reactive energy kVARH 

To prevent unauthorized resetting, disable the reset function (see 
Section 3.9). 
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Appendix A: Technical Specifications 
Input and Output Ratings 
3 galvanically 
isolated voltage 
inputs 

120 V INPUT USING PT (up to 120+20% V line-to- 
(Option line voltage) 

U) Burden: < 0.01 VA 

660 V DIRECT INPUT (up to 660 V line-to-line 
voltage or up to 550 V line-to-neutral voltage) 
Burden: < 0.3 VA 

3 galvanically 
isolated current 
inputs 

1 A INPUT via CT with 1 A secondary output 
Burden: < 0.15 VA 

Measurement up to 1.2 A RMS, 1.76A amplitude 
Overload withstand: 2 A RMS continuous, 30 A 

RMS for 1 second 
5 A INPUT via CT with 5 A secondary output 

Burden: < 0.15 VA 
Measurement up to 6 A RMS, 8.8A amplitude 
Overload withstand: 10 A RMS continuous, 150A 

RMS for 1 second 
1 galvanically 
isolated ground 
current input 
(Option L) 

5mA input via CT with 5mA secondary output 
Burden: < 0.1 mVA 
Overload withstand: 30mA RMS continuous, 400mA 
RMS for 1 second 

External 
synchronization 
input 

Optically isolated, dry contact sensing input (voltage- 
free) 

Status inputs 
(Option B) 

8 dry contact sensing inputs (voltage-free); +5 VDC 
internal power supply 

Relay outputs 3 relays rated at 5A, 250 VAC, 2 contacts (SPST 
Form A) 
1 relay rated at 5A, 250 VAC, 3 contacts (SPDT 
Form C) 

Real Time Clock Accuracy: about 1 minute per month @ 25° 

Communication One optically isolated serial port 
EIA RS-232, RS-422, and RS-485 standards 
CONNECTOR: 9-pin female D-type 
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Input and Output Ratings 
Analog output Range 0-20 mA/4-20 mA (upon order) 

CMV Isolation 1500 V RMS 
Offset Temperature ±300 rvV°C 
Non-Linearity ±0.02% 
Accuracy 0.06% FS 
Offset ±100 pA 
Maximum Load 510 0 
Power Supply 15 - 30 VDC, external 

Display High-brightness seven-segment digital LEDs, 11 

windows. A total of 3 pages with simultaneous 
display of up to 11 parameters. 

Voltage and 
current input 
terminals 

Standard 9.52 mm pitch (UL recognized) 
Screw M 3 
Maximum wire diameter 2.591 mm (10 AWG) 

Service 
terminals 

Standard 5 mm pitch (UL recognized XCFR2) 
Screw M2.6 
Maximum wire diameter 2 mm (12 AWG) 

Power supply 88-138V AC, 176-265VAC, 50/60 Hz, 20 VA 
9.6-19V DC 
19-37V DC 15 W 
37-72V DC 
88-138V DC 
176-265V DC 

Environmental Conditions 
Operating 
temperature 

-20°C to 60°C (-4°F to 140°F) 

Storage 
temperature 

-25°C to 80°C (-13°F to 176°F) 

Humidity 0 to 95% non-condensing 

Construction 
Instrument body CASE ENCLOSURE: plastic ABS 

(UL recognized QMFZ2) 
FRONT PANEL: plastic polycarbonate 

Instrument weight 2.65 kg (5.83 lbs.) 

Standards 
UL File #tt29258(N) 
CE-EMC: 89/336/EEC as amended by 92/31/EEC and 93/68/EEC 
CE-LVD: 73/23/EEC as amended by 93/68/EEC and 93/465/EEC 
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Measurement Specifications 

Parameter, units Full scale Accuracy, % Range Resolution @ range 

Rdg FS Conditions Front panel display Comm. 
Voltage, V 120VxPT @ 

120V or 
380VxPT @ 
660V 

208VxPT @ 
120V or 
660VxPT @ 
660V 

For Ln 
reading and 
for 30P 
wiring mode 

For LL 
reading 
except 30P 
wiring mode 

0.25 10% to 120% 
FS 

0 to 999,000 1 V @ 1 to 999 V 

51% @ 1,000 to 999,000 V 

1 V 

Line current, A CT primary current 0.25 2% to 120%FS 0 to 60,000 1 A @ 1 to 9,999 A 

50.1% @ 10,000 to 65,000A 

1 A 

Active power, kW 0.36xPTxCT @ 120V input 

1.14xPTxCT @ 660V input 

0.5 IPFI > 0.5 CD 0 to 

± 2,147,000 

1 kW @ 1 to 99,999/-9.999 

50.01% @ 100 to 2,000 MW 

50.1c/0 @ -10 to -2,000 MW 

1 kW 

Reactive power, kvar 0.36xPTxCT @ 120V input 

1.14xPTxCT @ 660V input 

0.5 IPFI 5 0.9 CD 0 to 

± 2,147,000 

1 kvar @ 1 to 99,999/-9.999 

50.01% @100 to 2,000Mvar 

50.1°/0 @ -10 to -2,000 Mvar 

1 kvar 

Apparent power, 
kVA 

0.36xPTxCT @ 120V input 

1.14xPTxCT @ 660V input 

0.5 IPFI z 0.5 CD 0 to 2,147,000 1 kVA @ 1 to 9,999 

50.1% @ 10 to 2,147 MVA 

1 kVA 
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Measurement Specifications 

Parameter, units Full scale Accuracy, % Range Resolution @ range 

Rdg FS Conditions Front panel display Comm. 

Power factor 1 2 IPFI 0.5 -0.99 to +1.00 0.01 0.01 

Unbalanced (neutral) 
current, A 

CT primary current 0.5 2% to 120% 
FS 

0 to 60,000 1 A @ 1 to 999 A 

s1% @ 1,000 to 60,000 A 

1A 

Ground leakage 
current, mA 

Ground leakage primary 
current 

0.5 2% to 120% FS 1mA @ 1 to 9,999 mA 
s0.1% @ 10,000 to 60,000 mA 

1mA 

Frequency, Hz 0.1 45.0 to 65.0 0.1 Hz 0.1 Hz 

Ampere demand, A As for current 

kW demand, kW As for kW 

kVA demand, kVA As for kVA 

Active energy 
(import), kWh 

1 typical 0 to 
99,999 MWh 

1 kWh @ 0 to 99,999 kWh 
10kWh @ 100 to 999.99 MWh 
0.1MWh @ 1000 to 9999.9 
MWh 

1MWh@10,000 to 99,999MWh 

1 kWh 

Reactive energy, 
kvarh 

1 typical -9,999 to 
99,999 Mvarh 

as Active energy 1 

kvarh 

Returned energy, 
kWh 

1 typical 0 to -9,999 kWh 1 kWh @ 0 to -9999 kWh 
10 kWh @ -10 to -99.99 MWh 
100kWh@ -100 to -999.9 MWh 
1MWh @ -1000 to -9999 MWh 

1 

kWh 
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Measurement Specifications 

Parameter, units Full scale Accuracy, % Range Resolution @ range 

Rdg FS Conditions Front panel display Comm. 
Total harmonic 
distortion, %U, (li) 

100 1.5 Z1 °/0 FSV (FSI) 0 to 100 0.1 0.1 

K-factor 999.9 5 typical 0.1% to 100% 
FS 

1.0 to 999.9 0.1 0.1 

Voltage harmonics, 
%U1 

100 1 0.2xFSV U1 z 10% FSV 0 to 100 0.01 0.01 
U1 

Current harmonics, 
%Ii 

100 1 0.2x FSI Il z 10% FSI 0 to 100 0.01 0.01 
li 

Harmonic voltage, V as for voltage 1 0.2 U1 z 10% FSV as for voltage 

Harmonic current, A as for current 1 0.2 li ?_ 10% FSI as for current 

Harmonic kW as for kW 1 0.2 as for kW 

Harmonic kvar as for kvar 1 0.2 as for kvar 

Harmonic power 
factor 

as for power factor 2 typical as for power factor 
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Key: 

PT - external potential transformer ratio 
CT, CT primary current - the primary current rating of the external current transformer 
FSV - voltage full scale 
FSI - current full scale 
U1 - voltage fundamental 
11- current fundamental 

0 @ 10% to 120% of voltage full scale and 2% to 120% of current full scale 

NOTES 

1. Accuracy is expressed as ± (percentage of reading + percentage of full scale) ± 1 digit. This does not include inaccuracies 
introduced by the user's potential and current transformers. 

2. These specifications assume voltage and current waveforms with THD 5% (except harmonic measurements) and an 

operating temperature of 20 to 26 °C. 
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Appendix B: Communication Cable 
Drawings 

RS-232 

25-pin Computer Connector, Hardware Handshake 

Powermeter 
DB9 male 

GND GND 

IBM PC/Compatible 

DB25 female 

- 

1 7 

Tx Rx 
2 3 

Rx Tx 
3 2 

DTR DSR 4 6 

DSR DTR 5 Al 20 

Note: For software handshake, short between pins 6 and 20; do not 
connect to pins 4, 5. 

9-pin Computer Connector, Software Handshake 

Powermeter 
DB9 male 

GND GND 
5 

Tx Rx 
2 

3 

4 DTR 

5 DSR 
ARMMI=MM, 

Rx Tx 
2 

3 

DSR 6 

I DTR 4 

IBM PC/Compatible 

DB9 female 

Note: For hardware handshake, connect to pins 4, 5; do not short 
between pins 6 and 4. 

Printer Connector - Example 

GND GND 
1 7 

Tx Rx 
2 3 

Powermeter 3 
Rx Tx 

2 Printer 

DB9 male 
4 

DTR CTS 
5 

DB25 female 

RTS 
6 

AIMMIMMIMR 
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RS-422 

25-pin Computer Connector 

DB9 
connector 

To PM290HD I- 

male 

#1 

DB25 
connector 

TxD RxD 

female 

- 
6 3 

RxD TxD 
7 2 

To PM290HD 

TxD- RxD- 
8 15 

RxD- TxD- 
9 14 

-* To IBM 
PC/Compatible 

TxD 
a 

RTS 

#2 
4 

CTS 5 - 
6 RTS- 

RxD 16 
7 CTS- .0-- 

To PM290HD *-- 

TxD- 17 
8 

RxD- 9 

TxD 
#32 

6 
RxD 

7 
TxD- 

8 

RxD- 9 
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9-pin Computer Connector 

DB9 
connector 

To PM290HD 

male 

#1 

DB9 
connector 

TxD RxD 

female 

--*To IBM 
PC/Compatible 

6 8 

RxD TxD 
7 4 

To PM290HD 

TxD- RxD- 
8 9 

RxD- TxD- 
9 5 

TxD 

RTS 
. 
#2 

2 

CTS 7 

6 RTS- 
RxD 3 

7 CTS- 4-- 
TxD- 

6 

8 

0 
RxD- 9 

To PM290HD 

#32 

6 

7 

TxD 

RxD 

8 
TxD- 

9 
RxD- 
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RS-485 
25-pin Computer Connector 

089 
connector 

male 

#1 
TxD RxD 

0825 female 
connector 

IBM PC/Compatible 

6 
R xD TxD To PM2901-10 4- 

To KAMM 4- 

To Ptv1290HD 

7 2 

TxD- RxD- 
8 15 

RxD- TxD- 
14 

TxD 

RTS 

#2 
4 

CTS 5 
6 RTS- 

RxD 16 
7 CTS- 

TxD- 17 
8 

RxD- 

TxD 
#32 

RxD 
7 

TxD- 

RS-485 25 pin 
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9-pin Computer Connector 

DB9Oiale 
connector' 

TO PM290HD 

To PM290HD 4- 

-#1 
Tx() RxD 

DB9 female 
connector 

6 -1 1 
RxD 1 I TxD 

7 4 

TxD- RxD- 
8 9 0------- 

RxD- i I TxD- 

RTS 

CTS 

9 5 IBM PC/Compatible 

#2 
2 

7 

6 
TxD 

RTS- 
3 

7 
RxD 

CT&. 

8 
TxD-I 

--r--4 RxD 9 

To PM290HD 4- 

#32 

6 

7 

8 

9 

TxD 

TxD- 

R xD- 

RS-485 9 pin 
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ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Variable Speed Drive 

Location: Motor Starter Section 

Model Numbers: VLT6125HT4C2Ostr3DLF0 
OC1 

Manufacturer: Danfoss 

Supplier: Danfoss. 
32 Billabong Street 
Stafford QLD 4053 

Ph: 07 3356 7911 
Fx: 07 3855 0016 

111111MEMPIPIP 
ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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Mod us RTU Option 
Card 

for 

VII 5000/6000 
Adjustable Frequency Drive 

VLT is a registered Danfoss trade mark MG.10.P2.22 
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ADANGER 
Rotating shafts and electrical equipment can 
be hazardous. Perform all electrical work in 
conformance with the National Electrical Code 
(NEC) and all local regulations. Installation, 
start-up and maintenance should be 
performed only by qualified personnel. 

Factory recommended procedures, included in this manual, 
should be followed. Always disconnect electrical power 
before working on the unit. 

Although shaft couplings or belt drives are generally not 
furnished by the manufacturer, rotating shafts, couplings and 
belts must be protected with securely mounted metal guards 
that are of sufficient thickness to provide protection against 
flying particles such as keys, bolts and coupling parts. Even 

when the motor is stopped, it should be considered "alive" 
as long as its controller is energized. Automatic circuits may 
start the motor at any time. Keep hands away from the output 
shaft until the motor has completely stopped and power is 

disconnected from the controller. 

Motor control equipment and electronic controls are 
connected to hazardous line voltages. When servicing drives 

and electronic controls, there will be exposed components 
at or above line potential. Extreme care should be taken to 
protect against shock. Stand on an insulating pad and make 
it a habit to use only one hand when checking components. 
Always work with another person in case of an emergency. 
Disconnect power whenever possible to check controls or 
to perform maintenance. Be sure equipment is properly 
grounded. Wear safety glasses whenever working on electric 
control or rotating equipment. 

Safety Guidelines 
1. The drive must be disconnected from the AC line before 

any service work is done. 
2. The "Stop/Off" key on the local control panel of the drive 

does not disconnect the equipment from the AC line 

and is not to be used as a safety switch. 

3. Correct protective grounding of the equipment must be 
established. The user must be protected against supply 
voltage and the motor must be protected against 
overload in accordance with applicable national and 
local regulations. 

4. Ground currents are higher than 3 mA. 

Warnings Against Unintended Start 
1. While the drive is connected to the AC line, the motor 

can be brought to a stop by means of external switch 
closures, serial bus commands or references. If personal 
safety considerations make it necessary to ensure that 
no unintended start occurs, these stops are not 
sufficient. 

2. During programming of parameters, the motor may 
start. Be certain that no one is in the area of the motor 
or driven equipment when changing parameters. 

3. A motor that has been stopped may start unexpectedly 
if faults occur in the electronics of the drive, or if an 
overload, a fault in the supply AC line or a fault in the 
motor connection or other fault clears. 

4. If the "Local/Hand" key is activated, the motor can only 
be brought to a stop by means of the "Stop/Off" key or 
an external safety interlock. 

NOTE 
It is responsibility of user or person installing 
drive to provide proper grounding and branch 
circuit protection for incoming power and 
motor overload according to National 
Electrical Code (NEC) and local codes. 

The Electronic Thermal Relay (ETR) is UL listed. VLTs provide 
Class 20 motor overload protection in accordance with the 
NEC in single motor applications, when parameter 117 is 
set for "ETR TRIP 1", "ETR TRIP 2", "ETR TRIP 3", or "ETR 
TRIP 4", and parameter 105 is set for rated motor 
(nameplate) current. 

ADANGER 
Touching electrical parts may be fatal - even after equipment has 
been disconnected from AC line. To be sure that capacitors have 
fully discharged, wait 14 minutes for 220 and 500 V units, wait 30 

minutes for 550-600 V units after power has been removed before 
touching any internal component. 

MG.10.P2.22 VLT is a registered Danfoss trade mark 
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Introduction 

About This 
Manual 

Assumptions 

What You 
Should 
Already Know 

4 

This manual provides comprehensive 
instructions on the installation and set up of 
the Modbus RTU option card for the VLT 5000 
and VLT 6000 Adjustable Frequency Drives to 
communicate over a Modbus network. 

For specific information on installation and 
operation of the adjustable frequency drive, 
refer to the VLT Operating Instructions. 

This manual is intended to be used for both 
instruction and reference. It only briefly 
touches on the basics of the Modbus RTU 
protocol whenever necessary to gain an 
understanding of the Modbus RTU option card 
for the VLT. 

This manual is also intended to serve as a 

guideline when you specify and optimize your 
communication system. Even if you are an 

experienced Modbus programmer, it is 
suggested that you read this manual in its 
entirety before you start programming since 
important information can be found in all 
sections. 

This manual assumes that you have a 

controller that supports the interfaces in this 
document and that all the requirements 
stipulated in the controller, as well as the 

VLT 5000/6000 Adjustable Frequency Drive, 
are strictly observed, along with all limitations 
therein. 

The VLT Modbus RTU option card is designed 
to communicate with any controller that 
supports the interfaces defined in this 

document. It is assumed that you have full 
knowledge of the capabilities and limitations of 
the controller. 

MG.10.P2.22 VLT is a registered Danfoss trade mark 
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Modbus 
RTU 
Overview 

The common language used by all Modicon 
controllers is the Modbus RTU protocol. This 
protocol defines a message structure that 
controllers will recognize and use, regardless 
of the type of networks over which they 
communicate. It describes the process a 
controller uses to request access to another 
device, how it will respond to requests from 
the other devices, and how errors will be 
detected and reported. It establishes a 

common format for the layout and contents 
of message fields. 

During communications on a Modbus RTU 

network, the protocol determines how each 
controller will know its device address, 
recognize a message addressed to it, 
determine the kind of action to be taken, 
and extract any data or other information 
contained in the message. If a reply is 

required, the controller will construct the 
reply message and send it. 

Controllers communicate using a master- 
slave technique in which only one device 
(the master) can initiate transactions (called 

'queries'). The other devices (slaves) respond 
by supplying the requested data to the 
master, or by taking the action requested in 

the query. 

The master can address individual slaves, 
or can initiate a broadcast message to all 

slaves. Slaves return a message (called a 

'response') to queries that are addressed to 
them individually. Responses are not returned 
to broadcast queries from the master. 

The Modbus RTU protocol establishes the 
format for the master's query by placing into 
it the device (or broadcast) address, a function 
code defining the requested action, any data 
to be sent, and an error-checking field. The 
slave's response message is also 
constructed using Modbus protocol. It 

contains fields confirming the action taken, 
any data to be returned, and an error- 
checking field. If an error occurred in receipt 
of the message, or if the slave is unable to 
perform the requested action, the slave will 
construct an error message and send it in 

response. 

VLT is a registered Dan-foss trade mark MG.10.P2.22 5 
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Modbus 
RTU Option 
Card Baud 
Rate and 
Parity 
Settings 

The Modbus communication protocol accesses 
the internal VLT Danfoss FC protocol to control 
the drive through serial communications. The 
Modbus-to-FC interface uses 9600 Baud, 8 
Bits, Even Parity, 1 Stop Bit. 

The Modbus option card has a baud rate and 
parity 8-input dip switch. For Modbus 
networks operating with Modbus-to-FC 
properties, set switch positions in accordance 
with the following instructions. For Modbus 
networks operating at other than with 
Modbus-to-FC properties, determine switch 
positions from the tables provided below. 

Ensure that inputs 1-3 are set to ON (default 
setting) to select the 9600 baud rate. 
Ensure that inputs 4 and 5 are set to ON 
(default setting) to select even parity. 

Switches 6-8 are unassigned reserved 
switches. Their setting does not matter. 

NOTE 
Set baud rate and parity switch 
settings prior to installing Modbus 
RTU option card for ease of 
access. 

ON 

1 2 3 4 5 6 7 8 

-6 

Baud Rate and Parity Switch 

OFF 

'Oritr.rY156"df6k,.. 
;. , taTifiiiiiiatidi.-,if,SM-.....: 

Baria'grev, Parity -,Reserved 
LciSW4S=;.:,8W8..: :1 ....::.. 1 ,SV.V.6:, 

Default 
9600, 8N ON ON ON ON ON N/A N/A N/A 
4800, 80 OFF ON ON OFF ON N/A N/A N/A 
19200, 8E ON OFF ON OFF OFF N/A N/A N/A 

&id- 7, 

at e. 
32S1N1 

' . 

:':S 27: tSW-3` ; 

300 OFF OFF OFF 
1200 OFF OFF ON 

-2400 - OFF - ON OFF 

4800 OFF ON ON 

9600 ON OFF OFF 

19200 ON OFF ON 

9600 ON ON OFF 
9600 ON ON ON 

Phritry-1. :4'S :4?'-SW5-"- 

N ON X 

0 OFF ON 

E OFF OFF 
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Modbus 
RTU Option 
Card 
Network 
Address 
Settings 

VLT 
Parameter 
Settings 

8 

The Modbus RTU option card has an address 
and termination 9-input dip switch. The Modbus 
network address for the VLT is set by dip switch 
positions on the switch. Pin 9 is an ON/OFF 
switch for network termination. DIP switch 
positions are read on power-up only, so position 
changes will not be recognized until the next 
power-up. 

Set the Modbus address for the VLT in 
accordance with the table below. The 
default input setting is for ADDRESS 1 and 
termination ON. 

ON 

M66666160 OFF I, 
11 ON 

Address and Termination 

-(10160z 
l=lex)`,. 

liSV,0' 
,ei, 

t SYY/ 2.- 
1\. .2- 

' 3" 4 ' . Vf,'" 
4 

e' 
5 r 2t,,, 

8 ! TERM= 

Default 
01 ON OFF OFF OFF OFF OFF OFF OFF ON 
55 ON OFF ON OFF ON OFF ON OFF ON 
AA OFF ON OFF ON OFF ON OFF ON ON 
F7 ON ON ON OFF ON ON ON ON ON 

Address Input Selection 

The Modbus RTU option card interface to the 
VLT 5000 and VLT 6000 Adjustable Frequency 
Drive FC protocol requires drive parameter 
values selected as shown. They are the default 
settings for those parameters and probably 
require no change to operate the drive using 
Modbus. The Modbus MU option card always 
transmits to the drive in which it resides as 
address one (001). See the VLT Operating 
Instructions for details on selecting and 
changing parameter values, if necessary. 

VLT 5000 
Parameter 500, Address: 001 
Parameter 501, Baud Rate: 9600 baud 

VLT 6000 
Parameter 500, Protocol: FC protocol 
Parameter 501, Address: 001 
Parameter 502, Baud Rate: 9600 baud 
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Modbus 
RTU Option 
Card 
Environmental 
Requirements 

Environmental requirements for the Modbus 
option card are listed below. 

escriptibrr.. Req.uirement . 

Operating temperature -5° F to +140° F (-20° C to +60° C) 
Storage temperature -40° F to +176° F (-40° C to + 80° C) 
Humidity 5% to 95% relative, non-condensing 

Installation The following section describes the installation 
procedures for the Modbus RTU option card. 
For additional information on installation and 
operation of the VLT, refer to the VLTOperating 
Instructions. 

DANGER 
VLT adjustable frequency drive 
contains dangerous voltages 
when connected to line voltage. 
After disconnecting from power 
line, wait at least 14 minutes for 
220 and 500V units, for 550-600V 
units wait at least 30 minutes 
before touching any electrical 
components. 

WARNING 
Only a competent electrician 
should carry out electrical 
installation. Improper installation 
of motor or VLT can cause 
equipment failure, serious injury 
or death. Follow this manual, 
National Electrical Codes and 
local safety codes. 

ACAUTION 
Electronic components of VLT 
adjustable frequency drive and 
Modbus option card are sensitive 
to electrostatic discharge (ESD). 
ESD can reduce performance or 
destroy sensitive electronic 
components. Follow proper ESD 
procedures during installation or 
servicing to prevent damage. 

ACAUTION 
It is responsibility of user or 
installer of VLT adjustable 
frequency drive to provide proper 
grounding and motor overload 
and branch protection according 
to National Electrical Codes and 
local codes. 

LT is a registered Danfoss trade mark MG.10.P2.22 9 
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1. Access to 
Control 
Card 
Cassette 

2. Disconnect 
Control 
Card 
Cassette 

3. Remove 
Cassette 
and Ribbon 
Cables 

10 

IP2OJNEMA 1 Drives: 
Remove Local Control Panel (LCP) by 
pulling out from top of display (A) by hand. 
LOP connector on panel back will 
disconnect. 
Remove protective cover by gently prying 
with a screw driver at notch (B) and lift 

cover out of guide pin fittings. 

IP54/NEMA 12 Drives: 
Open front panel of drive by loosening 
captive screws and swing open. 
Disconnect Local Control Panel (LCP) 
cable. 

Remove control wiring by unplugging 
connector terminals (A). 

Remove grounding clamps (B) by removing 
two screws holding each in place. Save 
screws for reassembly. 
Loosen two captive screws (C) securing 
cassette to chassis. 

Lift control card cassette from bottom. 
Unplug two ribbon cables (A) and (B) from 
VLT control board. 
Unhinge cassette at top to remove. 

NOTE 
Ribbon cables will need to be- 
reconnected to same connec- 
tions from which removed. 

MG.10.P2.22 VLT is a registered Danfoss trade mark 
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4. Secure 
Modbus 
RTU Option 
Card 

5.Wire 
Modbus 
RTU Option 
Card 
Connector 
to VLT 
Terminals 

6. Install 
Ribbon 
Cables 

On back of cassette, insert edge of 
Modbus RTU option card into slot at side 
of cassette (A). 

Secure opposite side of card with 2 

self-tapping screws provided (B). 

NOTE 
Use 0.5 to 1.00mm2 Cable (18 to 
22 AWG). Torque terminals to 0.5- 
06 Nm (5 in -Ibs). Modbus RTU 
interface connector terminals 5 

and 6 are spares. 

Wire Modbus interface connector (24 V 

power) pin 1 to VLT terminal 12 or 13. 
Wire Modbus interface connector (RTxD+) 
pin 2 to VLT terminal 69. 
Wire Modbus interface connector (corn) 
pin 3 to VLT terminals 20 and 61. 
Wire Modbus interface connector (RTxD-) 
pin 4 to VLT terminal 68. 
Plug Modbus interface connector into 
bottom of Modbus option card. 

Pin 1 

24V in 

RTxD 

Corn 

RTxD' 

to terminal 12 or 13 

to terminal 69 (-) 

to terminals 20 and 61 

to terminal 68 (+) 

(spare) 

(spare) 

NOTE 
Ribbon cables must be recon- 
nected to same connections from 
which removed. 

Connect control card cassette to hinge at 
top of drive. 
Connect ribbon cables. 
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7. Install 
Control Card 
Cassette 

8. Plug in 
Terminal 
Connector 

12 

Fasten control card cassette by alternately 
tightening two captive screws (A). 

Route control wires through clamp 
fasteners (B) and secure clamps with two 
screws. 
Connect control terminals (C) by firmly 
pressing them into connector receptacles. 

IP20 /NEMA 1 Drives 
Install LCP by sliding bottom into guide slots 
on cradle, then press into place ensuring that (B) 
connector on back of LCP is engaged. 
Replace protective cover by positioning 
guide pins at bottom of cover into holes in 

bottom of chassis and snap top of cover 
into place. 

IP54/NEMA 12 Drives 
Plug cable from LCP into connector on (A) 

main control card. 

Connect Modbus signal wire (RTxD+) to 
pin 1 of RS-485 terminal block. 
Connect Modbus signal wire (Corn) to pin 
2 of RS-485 terminal block. 
Connect Modbus signal wire (RTxD-) to pin 
3 of RS-485 terminal block. 
Plug RS-485 terminal block into connector 
at right side of Modbus option card. 

IP54/NEMA 12 Drives 
Close front cover panel and fasten with 
captive screws. 

RTxD' (-) 

Corn 

RTxD (+) 

Pin 1 

RS-485 Connector 

MG.10.P2.22 VLT is a registered Danfoss trade mark 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 127 of 622



Status LEDs 

Option Card 
Operability 
Loop Back 
Test 

The Modbus RTU option card has two LEDs. 
One LED is used as a status for Modbus 
communications and the other as a status for 
VLT drive communications. Both LEDs use the 
same communications pattems. On power up, 
each LED state is flashed on for 250 
milliseconds (Red, Green, Orange, Off). The 
VLT LED powers up first, then the Modbus 

LED. After power up, the following are the only 
valid states: 

Flashing Green (1 Hz): Communications 
online (VLT LED) or receiving data (Modbus 
LED) 
Flashing Red (1 Hz): Communications time 
out 
Solid Red: Major fault, communications 
halted 

Modbus LED 

VLT LED 

A loop back test to confirm Modbus RTU option 
card operability can be performed. The option 
card must be removed from the adjustable 
frequency drive to gain access to the 8-input 
dip switch for baud rate and parity and to 
rewire the option card connectors. 

ADANGER 
Ensure that power has been 
removed from adjustable fre- 
quency drive for a minimum of 14 
minutes for 220 and 500 V units 
and 30 minutes for 550-600V units 
to allow voltage to dissipate. 

Remove the option card in accordance 
with the procedures described in the 
installation section of this manual. 

Set the dip switch.positions-iriabfdanc-e- 

LT is a registered Danfoss trade mark 

with the table below. 
Remove all wiring from both the 6-pin 
option card connector and the 3-pin 
RS-485 connector. 

Wire the 6-pin option card connector to 
the 3-pin RS-485 connector as described 
below. 

6-Pin Connector RS-485 Connector 

Pin 2 to Pin 3 
Pin 3 to Pin 2 
Pin 4 to Pin 1 

Apply power to the unit. 

After the normal status LED check at 
power-up (see Status LEDs), the loop back 
test sets both LEDs to orange for a successful 
test and red .if the test fails. 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 
ON ON ON OFF OFF ON ON ON 

Loop BackTest Switch Positions 

MG.10.P2.22 13 
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Remote 
Terminal 
Unit 

Modbus 
Message 
Structure 

Modbus 
Message 
Structure 
(continued) 

14 

The controllers are setup to communicate on 
the Modbus network using RTU (Remote 
Terminal Unit) mode, with each 8-bit byte in a 

Coding System: 

Bits Per Byte: 

message contains two 4-bit hexadecimal 
characters. The format for each byte is shown 
below. 

8-bit binary, hexadecimal 0-9, A-F 
Two hexadecimal characters contained in each 8-bit 
field of the message 

1 start bit 
8 data bits, least significant bit sent first 
1 bit for even/odd parity; no bit for no parity 
1 stop bit if parity is used; 2 bits if no parity 

Error Check Field: Cyclical Redundancy Check (CRC) 

A Modbus message is placed by the 
transmitting device into a frame with a known 
beginning and ending point. This allows 
receiving devices to begin at the start of the 
message, read the address portion, determine 
which device is addressed (or all devices, if 

the message is broadcast), and to know when 
the message is completed. Partial messages 
are detected and errors set as a result. 

The allowable characters transmitted for all 

fields are hexadecimal 0-9, A-F. The adjustable 
frequency drives monitor the network bus 
continuously, including 'silent' intervals. When 

the first field (the address field) is received, 
each drive or device decodes it to determine 
whether it is the addressed device. 

Modbus messages addressed to zero are 
converted to broadcast messages using the 
FC protocol. No response is needed on 
broadcast messages. 

To ensure the attribute data returned is the 
most current, each attribute access must 
include one attribute only. 

A typical message frame is shown below. 

Start Address Function Data CRC Check End 
T1-T2-T3-T4 8 Bits 8 Bits n x 8 Bits 16 Bits 

Typical Modbus Message Structure 

Start/Stop Field 
Messages start with a silent interval of at least 
3.5 character times. This is implemented as a 
multiple of character times at the 9600 
network baud rate (shown as Start T1- T2 -T3- 
T4). The first field then transmitted is the device 
address. Following the last transmitted 
character, a similar interval of at least 3.5 
character times marks the end of the 
message. A new message can begin after this 
interval. 

The entire message frame must be 
transmitted as a continuous stream. If a silent 
interval of more than 1.5 character times 

occurs before completion of the frame, the 
receiving device flushes the incomplete 
message and assumes that the next byte will 
be the address field of a new message. 

Similarly, if a new_message-begins earlier that 
3.5 character times following a previous 
message, the receiving device will consider it 

a continuation of the previous message. This 
will set an error, since the value in the final 
CRC field is not valid for the combined 
messages. 
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Modbus 
Message 
Structure 
(continued) 

Address Field 
The address field of a message frame contains 
8 bits. Valid slave device addresses are in the 
range of 0 - 247 decimal. The individual slave 
devices are assigned addresses in the range 
of 1 - 247. (0 is reserved for broadcast mode, 
which all slaves recognize.) A master 
addresses a slave by placing the slave address 
in the address field of the message. When 
the slave sends its response, it places its own 
address in this address field to let the master 
know which slave is responding. 

Function Field 
The function field of a message frame contains 
8 bits. Valid codes are in the range of 1 - 255 
decimal. (See Appendix A for a description of 
supported Modbus functions.) When a 
message is sent from a master to a slave 
device, the function code field tells the slave 
what kind of action to perform. 

When the slave responds to the master, it uses 
the function code field to indicate either a 
normal (error-free) response, or that some kind 
of error occurred (called an exception 
response). For a normal response, the slave 
simply echoes the original function code. For 
an exception response, the slave returns a 

code that is equivalent to the original function 
code with its most-significant bit set to a logic 
1. In addition, the slave places a unique code 
into the data field of the response message. 
This tells the master what kind of error 
occurred, or the reason for the exception. See 
the Exception Codes section in this manual 
for definitions. 

Data Field 
The data field is constructed using sets of two 
hexadecimal digits, in the range of 00 to FF 

hexadecimal. These are made from one RTU 
character. The data field of messages sent 
from a master to slave device contains 
additional information which the slave must 
use -to take .the_action-defined-by the-function. 
code. This can include items like discrete and 
register addresses, the quantity of items to 
be handled, and the count of actual data bytes 
in the field. The data field can have a length of 
zero. 

CRC Check Field 
Messages include an error-checking field that 
is based on a cyclical redundancy check 
(CRC) method. The CRC field checks the 
contents of the entire message. It is applied 
regardless of any parity check method used 
for the individual characters of the message. 
The CRC value is calculated by the 
transmitting device, which appends the CRC 
as the last field in the message. The receiving 
device recalculates a CRC during receipt of 
the message and compares the calculated 
value to the actual value received in the CRC 
field. If the two values are not equal, an error 
results. 

The error checking field contains a 16-bit 
binary value implemented as two 8-bit bytes. 
When this is done, the low-order byte of the 
field is appended first, followed by the high- 
order byte. The CRC high-order byte is the 
last byte sent in the message. 

Coil/Register Addressing 
All data addresses in Modbus messages are 
referenced to zero. The first occurrence of a 

data item is addressed as item number zero. 
For example: 

The coil known as 'coil 1' in a programmable 
controller is addressed as coil 0000 in the data 
address field of a Modbus message. Coil 127 
decimal is addressed as coil 007EH( (126 
decimal). 

Holding register 40001 is addressed as 
register 0000 in the data address field of the 
message. The function code field already 
specifies a 'holding register' operation. 
Therefore, the '4>000c reference is implicit. 
Holding register 40108 is addressed as 
register 00613H (107 decimal). 
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Translation 
from 
Modbus 
RTU 
Protocol to 
FC Protocol 

16 

Refer to Serial Communication for FC Protocol 
in the VLT Operating instructions for details on 
the Danfoss FC protocol used for Modbus serial 

communication within the VLT 5000NLT 6000 
Adjustable Frequency Drive. 

Parameter Block 

PKE 
PKE contains AK with the parameter 
commands and replies, and PNU with the 
parameter number. The AK value is 
determined by the Modbus function code. Coil 
65 decimal determines whether data written 
to the drive are stored in EEPROM and RAM 
(coil 65 = 1) or just RAM (coil 65 = 0). PNU is 

translated from the register address contained 
in the Modbus read/write message. The 
parameter number is translated to Modbus 
as (10 x parameter number)ommAL 

IND 
IND contains the index. The index is used, 
together with the parameter number, for 
read/write access. index has 2 bytes -a low 
byte and a high byte. However, only the low 
byte is used for indexing. The high byte is used 
for reading and writing text. IND is set by a 

register in Modbus (40001H,). IND must be 
cleared by the Modbus master after reading/ 
writing text. 

PWEHIGI/FWELow 
PWE contains the parameter value. The 
parameter value block consists of 2 words (4 

bytes). The value depends on the command 
given (AK). PWE is zero filled on reads. On 
writes, PWE is filled with the data field of the 
Modbus write message. 

PCD1/PCD2 
PCD contains the process word block. The 
parameter value block consists of 2 words (4 
bytes). The process word block is divided into 
two blocks of 16 bits and is stored in Modbus 
as status coils. The mapping of the PCD is 

shown below. 

Process Block Updates 

Upon every write to the PCD coils, the process 
block is written to the drive and returned from 
the drive. On parameter reads and writes, the 
PCD is deactivated on messages from the 
Modbus option card to the drive. The PCD 
coils are updated on response messages from 
the drive to the Modbus option card. 

Text Blocks 

Parameters stored as text strings are 
accessed the same as the other parameters 
except PWE is replaced with the text block. 
The maximum text block size is 20 characters. 
If a read request for a parameter is for more 
characters than the parameter stores, the 
response is space filled. If the read request 
for a parameter is for less characters than the 
parameter stores, the response is truncated. 

PCD, PCD2 
Control packet 
(master .-- slave) 

Control word 
(Coils 1 - 16)DEc 

Reference value 
(Coils 17 - 32)DEc 

Reply packet Status word 
(Coils 33 - 48)DEc 

Given_output -frequenc 
(Coils 49 - 64)DEc (slave -3 master) 

PCD Mapping 

MG.10.P2.22 VLT is a registered Danfoss trade mark 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 131 of 622



FC Protocol 
Control 
Word Bit 
Descriptions 

Control Word Bit Descriptions 

riiiit,: a's)iiips ..'. l' 

00 0 Preset Ref. LSB 
01 0 Preset Ref. MSB 
02 1 DC Brake no DC Brake 
03 0 Coast Sto no Coast Stop 
04 1 "Quick" Stop no -Quick" Sto 
05 1 Freeze Freq. no Freeze Freq. 
06 0 Ramp Stop Start 
07 0 no Reset Reset 
08 0 no Jo Jog 
09 0 no function 
10 1 Data Not Valid Data Valid 
11 0 Relay 1 OFF Relay 1 ON 

12 0 Relay 2 OFF Relay 2 ON 

13 0 Setup LSB 

14 0 Setup MSB 

15 0 no Reversing I Reversing 

Conversion Conversion 

Factor 

Memory 
Mapping 

The different attributes for each parameter can 
be seen in the section on factory settings. 
Since a parameter value can only be 
transferred as a whole number, a conversion 
factor must be used to transfer decimals. 

Example: 
Parameter 201: Minimum Frequency, 
conversion factor 0.1. If parameter 201 is to 
be set to 10 Hz, a value of 100 must be 
transferred, since a conversion factor of 0.1 

means that the transferred value will be 
multiplied by 0.1. A value of 100 will, therefore, 
be understood as 10.0. 

,..--.; 

n ex - 
. 

a-c-teir 

74 3.6 
2 100.0 
1 10.0 
0 1.0 

-1 0.1 

-2 0.01 
-3 0.001 
-4 0.0001 

Parameter Values 

Standard Data Types 
Standard data types are int16, int32, uint8, 
uintl6 and uint32. They are stored as 4x 
registers (40001 - 4FFFF). The parameters are 

read using function 03Ex "Read Holding 
Registers:" Parameters-are-writteriUgirTg 
function 6, "Preset Single Register" for 1 

register (16 bits), and function 10 "Preset 
Multiple Registers" for 2 registers (32 bits). 
Valid sizes to read are 1 register (16 bits) and 
2 registers (32 bits). 

VLT is a registered Danfoss trade mark MG.10.P2.22 

Nonstandard Data Types 
Nonstandard data types are text strings and 
are stored as 4x registers (40001 - 4FFFF). 
The parameters are read using function 03, 
"Read Holding Registers" and written using 
function 10, "Preset Multiple Registers." 
Valid sizes to read are 1 register (2 characters) 
throu-g-h-lin--egisters (20 characters). See Text 
Blocks section in this manual for truncation/ 
space fill rules. IND (Modbus Register 1) must 
be written with a value of 0400, (read) or 
0500,, (write) prior to reading or writing a text 
string. 
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Memory 
Mapping 
(continued) 

Memory 
Mapping 
(continued) 

18 

Status Coils Map (128 coils total) 

4.,'cla4g .ectma ' ,:::1:5,6161i5ii'dri _ 

1 - 16 PCD, Control word (master -> slave) 
17 - 32 PCD2 Reference value (master --> slave) 
33 - 48 PCD1 Status word (slave -> master) 
49 - 64 PCD2 Given output frequency (slay -> master) 
65 Write memory storage type bit (used with AK), see PKE 
66 - 128 Reserved 

VLT 5000 Register Maps (65536 registers total) 

Addless;(Deoirna Description 
00001 IND (index word) 
00002 Modbus Communications Timeout Value (10 millisecond units) 
00003 Drive Communications Timeout Value (10 millisecond units) 

0 00 . . : esea ':,,: ":3-: ' . - 
.. 

00010 Parameter 001, Language 
I 
00190 Parameter 019, Operating State at Power-up, Local Control 

106200 099 : bserme 
01000 Parameter 100, Configuration 
1, ,I, 

. 01310 Parameter 131, Initial Volta.e 
0i 7,; 04999 ReseNed.;. .. :' .. 

: 7 

02000 Parameter 200, Output Frequency Range/Direction 

02340 
I, 

Parameter 234, Motor Phase Monitor 
:'023501 :<'02999.T< Reseed -. :, 

03000 Parameter 300, Terminal 16, Digital Input 
1 ,I, 

03460 Parameter 346, Encoder Loss Function 
0347O - 0399 eseni U ' 

04000 Parameter 400, Brake Function 
,I, ,I, 

04540 Parameter 454, Dead Time Compensation 
' 550 -7:0499 . 'Reserve ::::,.' - ' 

05000 Parameter 500, Address 
,I, I, 
05410 Parameter 541, Data Readout: Warning Word 2 

1054200599 ' El, ekiii;ejti7::.:-, ., _ : .. ._ 

06000 Parameter 600, Operating Data: Operating Hours 

06310 Parameter 631, Nameplate: Communication Option Ordering No. 
90g - 599,_ -: Fre's-d &re:, 
07000 Parameter 700, Relay 6, Output Function 

07090 Parameter 709, Relay 9, Off Delay 
QT i:00:;- 558 ,...., Freseitiie ' 
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Memory 
Mapping 
(continued) 

VLT 6000 Register Maps (65536 registers total) 

dress (Decimal);: Description, ; 
00001 IND(index word) 
00002 Modbus Communications Timeout Value (10 millisecond units) 
00003 Drive Communications Timeout Value (10 millisecond units) 

eserve 
00010 

00170 

Parameter 001, Language 

Parameter 017, Operating State at Power-up 
100:18014,709999, F1'ae-Ne 
01000 
1 

01170 

Parameter 100, Configuration 

Parameter 117, Motor Thermal Protection 
R'e:Sery,e, 

02000 

02280 

Parameter 200, Output Frequency Range 

Parameter 228, Warning: High Feedback 
g022901',4:0999' "R'eg-eRie 
03000 

03280 

Parameter 300, Terminal 16 Digital Input 
1 

Parameter 328, Pulse Feedback, Max. Freq. 

04000 

04270 

Parameter 400, Reset Function 

Parameter 427, PHD Lowpass Filter Time 

05000 

05660 

Parameter 500, Protocol 
I 

Parameter 566, FLN Time Function 
Ele'gda:676. 

06000 

06310 
0:68207: 6999- 

Parameter 600, Operating Data: Operating Hours 
I 

Parameter 631, Nameplate: Communication Option Ordering No. 

WSel92e'd 

07000 

07110 
07120: 5536 

Parameter 700, Relay 6, Output Function 

Parameter 711, Relay 9, Off Delay 
RWeRdel 
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Message 
Translation 
Examples 

20 

Drive Start Command, with bytes reversed (see FC Protocol Control Word Bit Descriptions): 
binary (bit 15 through bit 00) 0000010001111100 = 047C 

EXAMPLE ONE: Start Motor, Run Speed 40% 

Modbus function OFH, (Force Multiple Coils). 

Message sent to Modbus RTU option card from Modbus master 

Byte105..".` _, ..Byte;:l.:..:..,- .r.",..Z.. Byte 2, -... ..^,-,1_,Be 3'...:.- ,..,. t.gyte 4,-4.,,,-; 47:.,.',Byte-5...- . r;..-: Byte 6-,,,'": MI; Bytel7L-.. 
' Slalie7,..-- I,' 'Function? 7 ',Col l'Addr'H-'le - CcerAddr LO . 'a # of.Calls411," of Calle-L.6- .-ByteCountc Force 

h,TCO0Si(Onis.);,1 
01 OF 00 00 00 _ 20 04 7C 

,-:.;,,B)ite.M.',..13-Z24:Bytte.9-""-r".. itaBre'11:1;,:,:-: ,-..,,,Bytellt:',":-.7 
Fordepat Ke " 

,_aZOY i gtililt=3)' 
«Col (9=5)1: zi.....27.: 

F ce"Ceta-t 
- 01: 

.;Colts (1` :it, 
`ErrorOfe c K 

-4' '-" 

04 99 19 13711431 

Modbus message string: 
[01] [OF] [00) [00] [00) [20] [04) [7C) [04) [99] [19) [37) [43) 

Start Command: 0000010001111100 = 047CH (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Modbus message string: 
[01] [OF) [00) [00) [00) [20) [04) [7C) [04) [99] [19) [37) [43] 

NOTE: Speed Command: 4000H, = 100% speed 
40% of 4000H, = 1999H9 (reversed) 

Message returned to Modbus master from Modbus RTU option card 

Elyte70;" 4::"2"....BYtel:ln;Z: ' BYte23:-Z1 IL:2-1Byte3Z.:.7.4.:" L-:".., ;"B-Yte-4 -; ,4: Z.,-,..;..BSde:5S.;:4..::.: ::::,:;',':Byte-;6:;:...." 
- ;Slave ,:.i..,,..e.i.... - 

'F tiofir- Coil"AccidrIgh CoirAddt;LOP c..No'cif-Collt 1", - f:Cbile"-7." r..'"Efidis Check , . 

01 I OF 00 I 00 00 20 [54) 113] 

All values are in hexadecimal. 
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1 

Message 
Translation 
Examples 
(continued) 

EXAMPLE TWO: Ramp-Stop Motor 

Message sent to Modbus RTU option card from Modbus master 
..-- Byte;01.&...., ..;;;,...Bytett..."se.: r.:.,:,BSite2.,L...1. ;'... BYte1.3'..4';.1- 2-; ....aB yte. 4 .:,:',...: , '.:*:-.:B ''.5 , B91616.::::,:,: 4.:;:fit3SiteiZ:11:a 

"'Slave,,..",- 
.......4ailr.s;:.,:.. 

*'",,Euhctioti ,..' 

,.rf:;7."."."..,-.;'.:., 
';',Coit Addr,HI; ,°Coil fyddr.:10:', `rt, of Coils Hi 

,; 
v 910p1W10,.. '.':'89teCOuilt:;, ,FOLee.DateaFtg 

-.4.',CCATS1(6171 

01 OF 00 00 00 20 04 3C 

.;;',1,"Byte:137-1...-- ;.--., ,,..Byte 91, ".../.... '..:::,, Byte10',':..- ,...,- Bytell,:',.--:. 
'r -Force 

--;_ 

Data:- 
. `20 -. 

,- cbli (E1-15), 

'F or ce Dat 
zCoital!. d3 

- 

"t' Force Data --, 
;irr.:',., 

..-..C011eW=3^1)' 

rE Check.; 

-_ 
04 00 00 (8911191 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [30] [04] [00] [00] [89] [19] 

Stop Command: 0000010000111100 = 043CHax (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

T:'...-$.1MEt 1607 . .....-13ytelit..- 1 ,....1.8Irte 2. '..;.' Byte 3.....::. .... Etlite4c.:°T,- .: '.;.;,Byte5 .. .. "::Byte 61'; '..., 

..:. Slave 
Address. 

- '' Functicin -. -Coll Addr HI; -Coil dd L ... N of Coils No ot..Coils Error Check 

01 OF 00 00 00 20 

All values are in hexadecimal. 

EXAMPLETHREE: Coast Stop Motor 

Message sent to Modbus RTU option card from Modbus master 

.7; 'tr,E1Srte;O:f: ..... Z.-4, Byte.t. .. .;.-J- Byte 2-7,-- '1".1, Byte 3 .Byte 4; ;;_. ,., Byte 5; .., f,-..c,Byte6;:!......2...: ..:::,,Byte171,,L:T., 
: i6vi'Z" ''''' Function r. 'C.,9,11Addr.,H1" ,Coil Adde.Lo: - .,..... ... .,--- it of Coils 1:11- 

. 
'p tt.cbileti0", 

.. , 

layte-Count.:: ata',HP.- 

01 OF 00 00 00 20 04 20 

.1. 7:-;Byte`.8::4`.:' f ....'Z.Byte191.1.: ,P-Byte:10.!,;:.:,- ..-",.-:Byte-01',.''...!. 
,:5Errot,!Ch.ec.'1, :.::,Forder.Data, 

::,,Ccil.(6115)1. 

-.,Forceptita)-11' 
.'Cotts(16123)L 

' ForceData',.- 
,_ 

.!Colli'124-3*. 
2C 00 00 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [20] [20] [00] [0O] [ ] 

Coast Command: 0010110000100000 = 2C2OHEx (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

j.7.;"'::: BYt6,0: - r23.:Byte.1.,::;Q ,.;:.2,8916,-2f.: - 1Byte43Zo="- ':::1.13Iite.4''..';'::. E ii;; Bkte 6 
Slave 

dress 
:Function t - rCoirAcicir NV 

........- . 

Coil Addr LO:. Ao,:c#::co!wi, "'No: brehedk7,1 

01 OF 00 1 00 00 20 -- 
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Message 
Translation 
Examples 
(continued) 

22 

EXAMPLE FOUR: Write Parameter 104, 
Motor Frequency, with 60 Hz 
(Data Type 6 - UINT16) 
(Conversion factor = 0) 

Modbus Function 06., Preset Single Register 

Message sent to Modbus RTU option card from Modbus master 

B i'T.G.:, ";'. ,Bytezl, ' _Byte 2:5 ;.B.Sire'..i31',Z7;7'; ;Bii.16-4-;;_ 7,-. J -,2:-"Bir'te751,' 7` L..:-.'Byte 6.;L"_ 
> Slave ; Function, ̂  

edire ".i 

F041Ster4- 
"AddiHI4i.7,Adie-05:'.: - 

fetStee, BreSet"D itaT'' 
HI''"_ 

"sefDatar' 
6',, ' r' Emir Ch 76. t k.7 , . , 

01 1 06 04 OF 00 3C 

Modbus message string: 
[01] 06] [04] [OF] [00] [30] [ error check ] 

"10.4 

Parameter 104 = OF04H0( (reversed) 
Note that the starting address of a register is the parameter number x 10 -1 in HEX. 
104 x 10 = 1040 -1 = 1039 = OF04.Ex (reversed) 

Modbus message string: 
[01] 06] [04] [OF] [00] [3C] [ error check ] 

Speed (60 Hz) = 

Message returned to Modbus master from Modbus RTU option card 

.: mirtelv-,..'.-_-: ,eNete,m:-: ,.::Birte2/2`.." .."----:"--"B*;3:1 ..1' u '21 W4r:,.,::, ;3"yrte:5":::1:. ;F,-. 

cidress--... 
Function T,." 

,,, -,...- 
;4:01Ster,,,4 

- Addi:HI.f-',,' 
_ Reijister:::,'"' 

-: Adiii.lfo - 
Preset 

..., ,.: ..:',1:11::' 

re7"66'mat'a For heel, '..: 

01 06 04 OF 00 3C 

All values are in hexadecimal. 

EXAMPLE FIVE: Read Parameter 514, 
(Parameter 520 for VLT 5000) Motor 
Current = 3 Amps 
(Data Type 7 - UINT32) 
(Conversion Factor = -2) 

Modbus Function 03. Read Holding Registers 

Message sent to Modbus RTU option card from Modbus master 

By11670':','"- - B"yte',..;_'',..',....t.=.,13Yte 2,;.,. Byte 3-,-=`..f,-, 'I, ,",',,,ByW4'...: !....1- Byle..5.: ;7... 4.: Bitte6:: 
,-'",' Slive."'''''-' 

Address', ,_ , 

F 7rietio- ',Steil Addr HI' 
'-- '_ `,-..,:-Z---,: ...r.z.._ 

_ St d'Addr,140 No of Points .,..figo t 

;- 
i7.:ercie. Cti.e.e.: :... 

01 03 14 13 00 02 - 

Parameter 514 (5139) = 1413H 

Message sent to Modbus master from Modbus RTU option card 

13j,te".01... : ....;:-.'"By10,1-1'-,2!: Dir,'BVtts'2.,--_- i ,S. 1B te',31....2.1',. ' ; ......... Bkte4 ''''.:.. -We, B.9te3f7.:::, Bide:fit:4:- -'1,.... Byte 7:..-,:. 
;:',.5.1eyC:s%- 
.Aacl-esi ,,, 

z";:. Functiort,..7(. 
,,, 7,1',... ,,' 

',_""Byt. qountt 
-; ";:,.... ....'..7- 

s--oacEitii...;;;: 
. (RdY45140)%-. 

s;!-p..0iy...1;c:),- 
i;,(Roa745140) , 

, --,, Datrg..VV: 
.:. (Rei,'45'1'41) 

':''.:.90..16`.1.:13. ". 
?(Rfid45141)', 

= Erroe,C/16-ck:.: 
, "..:5 ' ''.. 

01 03 04 00 00 01 2C - 
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Message 
Translation 
Examples 
(continued) 

EXAMPLE SIX: Write Parameter 533, 
Display Text 1, (VLT 6000 only) with 
"1234567890" (DataType 9 -Text String). 

Write IND with "0500" to perform a text 
write. 

Modbus Function 06,a Preset Single Register 

Message sent to Modbus RTU option card from Modbus master 

..,...;...... 6:0'' Byte Byte-2: . _,Byte.3:2. ;:4, 2.7 Byte '4v7 .2,:Byte..51::::: Byte46',.:Z. 

'Error Check 
..., -,... "Slave 

'Address.' :Address 
TEurictiblii:77, 13,,,gis ... 

-,-.1kfar Ht.:::. 
Regi St 

.., AddiAL. . 

i--,0p t re-set!Datd4; 
, , IV :' 

01 06 00 00 05 00 -- 

Message sent to Modbus master from Modbus option card 

Byte";0.,, , Byte,1', -.,...,-.;Biite 2 -:.....;,..., ';:::.B 'e3 .",.,7.-.1?-.=..,=Byte- ......_;..BYtd;5i0:=...2 --', Byte 6` 
'ISlii0-e- : - 

..;:2AddFetsb1;.. 
f',.-Fun-6:t16-h;:- 

'... ''....-- ,.......3.1 

t,'..- Register`,- 
i',,..... Addr HI; . 

,edISter--''''c' ' Pee-Seto t 
ddi'Lb2-: ;:..; Hr. 

-et:Dattii- '` ErF6f:CtiVak, ,,,, ........ . 

01 06 00 _ 00 I 05 00 _ - 

Commands Modbus to text mode. 

Modbus Function 10H, Preset Multiple Registers 

Message sent to Modbus RTU option card from Modbus master 

%.:.,....:,Byte 0' ̀  ,... j',,,,:,BYteAtf.F,'Z '....1 ,:;13yte.-2 - ...Aiyto -,... a -'13Yte',4,;-. , .,..`,.stes,i...,i,:., r:-Byte 81,,-,.: J.19Site,T..;-,:, 

vSleii 
.Nd'aVe 

,,,Funition4- 
....: .,-.....- 

' Start -Addr. HI 
... 

.g..., -I 

Start Addr L.! 
....-. 

:-.,,''' -N6 '.,6t.,.7.",' 
z. Registers HI, 

'`.. ,- NO:,Oft:-....>" 
Regliters10'; 

_Byte Count`- 
.'-,... -X> -.,;,':-. 

- :DateHI"-^ :' 
19(Reg:41.4D2P, 

01 10 14 DI 00 05 OA 31 

B-Vt-68-:1,....,n,:.1:.13yte 9 ,, Byte,10.S.: 1Byt .11 -, Bytel 2.. -;:" :';;Byte 73?: : :Byte-,14;:::-!= ;1- Byte1151.+Vi; 
0'4,..:firatiolv 7, -1,.....,,,..Data . 7.7.:DetiftHlft,- '... Data HI ' . .:Ditta::Ht'", .."1:SDetr*B1!;4". .,.[;Data',-Ithi:-:- ,: -"Date 

:,(RegAl4D2).; .:(ReT.4,14133),4 4:(Reg.4141)3y..,. ;:.,.(Reg 4141)4)- ,. (Reg,414D4) ..;.(Begi414D5W ',. (Reg 411405)1_ a (Re"g141.4b6). 
32 33 34 35 36 37 38 39 

6 Byte .17 

' .. 
,(Re01406):- 

30 

Message sent to Modbus master from Modbus RTU option card 

t ,Byte,0,,:,,,,?" , B e 1Z;-,,,F,: ,', .:,°BYte2.:,:'',: :,.;;;:,113Yte-e3:,..,,,-'4,, :.Byte 4:',:.: .,,,,;7:.,1By.te".5". . .1.asit-est, 
;,,-:..Slave - .;" .:"Fus-ibtIoti 7 Stai-t'Addr,HI-',' tart7Alildi:cp:- tTebt's:terP ,,,t216'. Fe§iStefg'. ri.§e cr,-..-6 

01 10 14 D1 00 05 -- 

All values are in hexadecimal. 

VLT is a registered Danfoss trade mark MG.10.P2.22 
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Exception 
Codes 

24 

When the VLT responds to the master via the 
Modbus serial network, it uses the function 
code field to indicate either a normal (error- 
free) response or an error (called an exception 
response). In an error-free response, the drive 
simply echoes the original function code. For 
an exception response, the drive will return a 

code that is equivalent to the original function 

code with its most-significant bit set to a logic 
1. In addition, the drive places a unique code 
into the data field of the response message. 
This tells the master what kind of error 
occurred, or the reason for the exception. The 
tables below identify the codes and describe 
their meaning. 

0 : 
..4-- 

itrecimag. 
- 4-gar; -, ,. 

- -_,,-.:- ;'' _ - 
00 The parameter number does not exist 
01 There is no write access to the parameter 
02 The data value exceeds the parameter limits 
03 The used sub-index does not exist 
04 The parameter is not of the array type 
05 The data type does not match the parameter called 
17 Data change in the parameter called is not possible in the present 

mode of the drive. Some parameters can only be changed when th 
motor has stopped 

130 There is no bus access to the parameter called 
131 Data Change is not possible because factory setup is selected 
255 Message Timeout 

VLT Errors 

CI-3Cle, ' M§laiiih 

64 Invalid Data Address 
65 Invalid Message Length 
66 Invalid Data Length 
67 Invalid Function Code 

Modbus Errors 
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1 

APPENDIX A 

Supported Appendix A describes the following functions 

Modbus 
Function 
Codes 

Read Coil 
Status 
(01 HEX) 

supported by the Modbus RTU option card. 

Read Coil Status (01,6() 
Force Single Coil (05,_,E() 

Force Multiple Coils (OFHa) 

Read Holding Registers (Wild 
Preset Single Register (06,,,) 
Preset Multiple Registers (10Hd 

Description 
Reads the ON/OFF status of discrete outputs 
(OX references, coils) in the slave. Broadcast 
is never supported for reads. 

Query 
The query message specifies the starting coil 
and quantity of coils to be read. Coils are 
addressed starting at zero. Coils 1-16 are 
addressed as 0-15. 

Example of a request to read coils 1-16 from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 01 

Starting Address HI 00 
Starting Address LO 00 
No. of Points HI 00 
No. of Points LO 10 
Error Check (CRC) - 

Response 
The coil status in the response message is 

packed as one coil per bit of the data field. 
Status is indicated as: 1 = ON; 0 = OFF. The 
LSB of the first data byte contains the coil 
addressed in the query. The other coils follow 
toward the high order end of this byte, and 
from 'low order to high order' in subsequent 
bytes. 

If the returned coil quantity is not a multiple of 
eight, the remaining bits in the final data byte 
will be padded with zeros (toward the high 
order end of the byte). The Byte Count field 
specifies the quantity of complete bytes of 
data. 

Field_Name__ -Example-(HEX)-- 
Slave Address 01 

Function 01 

Byte Count 02 
Data (Coils 8-1) 55 
Data (Coils 16-9) AA 
Error Check (CRC) - 
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Force 
Single Coil 
((Single 

26 

Description 
Forces a single coil (OX reference) to either 
ON or OFF. When broadcast, the function 
forces the same coil references in all attached 
slaves. 

Query 
The query message specifies the coil 
reference to be forced. Coils are addressed 
starting at zero. Coil 1 is addressed as 0. 
Force Data = 00 00,4), (OFF) or FF OOH (ON). 

Example of a request to set coil 1 (addressed as 0) from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 05 
Coil Address HI 00 
Coil Address LO 00 
Force Data HI FF 
Force Data LO 00 
Error Check (CRC) - 

Response 
The normal response is an echo of the query, 
returned after the coil state has been forced. 

Field Name Example (HEX) 
Slave Address 01 

Function 05 
Force Data HI FF 
Force Data LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Error Check (CRC) - 

APPENDIX A 
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Force 
Multiple 
Coils 
(OFHEx) 

Description 
Forces each coil (OX reference) in a sequence 
of coils to either ON or OFF. When broadcast, 
the function forces the same coil references 
in all attached slaves. 

Query 
The query message specifies the coil 
references to be forced. Coils are addressed 
starting at zero. Coil 1 is addressed as 0. 

Example of a request to set 10 coils starting at coil 1 (addressed as 0) from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 
Function OF 

Coil Address HI 00 
Coil Address LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Byte Count 02 
Force Data HI (Coils 8-1) FF 
Force Data LO (Coils 10-9) 03 
Error Check (CRC) - 

Response 
The normal response returns the slave 
address, function code, starting address, and 
quantity of coils forced. 

Field Name Example (HEX) 
Slave Address 01 

Function OF 

Coil Address HI 00 
Coil Address LO 00 
Quantity of Coils HI 00 
Quantity of Coils LO OA 

Error Check (CRC) - 

APPENDIX A 
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Read 
Holding 
Registers 

03HEx) 

28 

Description 
Reads the binary contents of holding registers 
(4x references) in the slave. Broadcast is never 
supported for reads. 

Query 
The query message specifies the starting 
register and quantity of registers to be read. 
Registers are addressed starting at zero. 
Registers 1-4 are addressed as 0-3. 

Example of a request to read registers 40001-03 from slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 03 
Starting Address HI 00 
Starting Address LO 00 
No. of Points HI 00 
No. of Points LO 03 
Error Check (CRC) 

Response 
The register data in the response message 
are packed as two bytes per register, with the 
binary contents right justified within each byte. 
For each register, the first byte contains the 
high order bits and the second contains the 
low order bits. 

Field Name Example (HEX) 
Slave Address 01 

Function 03 
Byte Count 06 
Data HI (Register 40001) 55 
Data LO (Register 40001) AA 
Data HI (Register 40002) 55 
Data LO (Register 40002) AA 
Data HI (Register 40003) 55 
Data LO (Register 40003) AA 

__Error_Check-(CRC)- 

APPENDIX A 
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Preset 
Single 
Register 
(06HEx) 

Description 
Presets a value into a single holding register 
(4x reference). When broadcast, the function 
presets the same register reference in all 

attached slaves. 

Query 
The query message specifies the register 
reference to be preset. Registers are 
addressed starting at zero. Register 1 is 

addressed as 0. 

Example of a request to preset register 40002 to 00 03Hu in slave device 01. 

Field Name Example (HEX) 
Slave Address 01 

Function 06 
Register Address HI 00 
Register Address LO 01 

Preset Data HI 00 
Preset Data LO 03 
Error Check (CRC) -- 

Response 
The normal response is an echo of the query, 

returned after the register contents have been 
passed. 

Field Name Example (HEX) 
01 Slave Address 

Function 06 
Register Address HI 00 
Register Address LO 01 

Preset Data HI 00 
Preset Data LO 03 
Error Check (CRC) -- 

APPENDIX A 
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747_,A 
Preset 
Multiple 
Registers 
(1°HEx) 

30 

Description 
Presets values into a sequence of holding 
registers (4x references). When broadcast, the 
function presets the same register references 
in all attached slaves. 

Query 
The query message specifies the register 
references to be preset. Registers are 
addressed starting at zero. Register 1 is 

addressed as 0. 

Example of a request to preset two registers starting at 40002 to 00 AA and 
01 02,4E0 in slave device 1. 

Field Name Example (HEX) 
Slave Address 01 

Function 10 
Starting Address HI 00 
Starting Address LO 01 

No. of Registers HI 00 
No. of Registers LO 02 
Byte Count 04 
Write Data HI (Register 40001) 00 
Write Data LO (Register 40001) OA 

Write Data HI (Register 40002) 01 

Write Data LO (Register 40002) 02 
Error Check (CRC) - 

Response 
The normal response returns the slave 
address, function code, starting address, and 
quantity of registers preset. 

Field Name Example (HEX) 
Slave Address 01 

Function 10 
Starting Address HI 00 
Starting Address LO 01 

No. of Registers HI -- 00 - 

No. of Registers LO 02 
Error Check (CRC) - 

APPENDIX A 
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Quick Set-up 

VLr 6000 HVAC 
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VLT® 6000 HVAC 

The voltage of the frequency converter 
is dangerous whenever the equipment 

is connected to mains. Incorrect 

installation of the motor or the frequency converter 
may cause damage to the equipment, serious 

personal injury or death. 

Consequently, the instructions in this manual, 

as well as national and local rules and safety 

regulations, must be complied with. 

Safety regulations 
1. The frequency converter must be disconnected 

from mains if repair work is to be carried out. Check 
that the mains supply has been disconnected 
and that the necessary time has passed before 

removing motor and mains plugs. 

2. The [OFF/STOP] key on the control panel of 

the frequency converter does not disconnect 
the equipment from mains and is thus not to 

be used as a safety switch. 

3. Correct protective earthing of the equipment 

must be established, the user must be protected 
against supply voltage, and the motor must be 

protected against overload in accordance with 

applicable national and local regulations. 

4. The earth leakage currents are higher than 3.5 mA. 

5. Protection against motor overload is included in 

the factory setting. Parameter 117, Motor thermal 

protection default value is ETR trip 1. 

Note: The function is initialised at 1.0 x rated 

motor current and rated motor frequency (see 

parameter 117, Motor thermal protection). 

6. Do not remove the plugs for the motor and mains 
supply while the frequency converter is connected 
to mains. Check that the mains supply has been 
disconnected and that the necessary time has 

passed before removing motor and mains plugs. 
7. Reliable galvanic isolation (PELV) is not complied 

with if the RFI switch is placed in OFF position. 
This means that all control in - and outputs 
can only be considered low-voltage terminals 
with basic galvanic isolation. 

8. Please note that the frequency converter has 

more voltage inputs than L1, L2 and L3, when 

the DC-bus terminals are used. 

Check that all voltage inputs have been 

disconnected and that the necessary time has 

passed before repair work is commenced. 

Warning against unintended start 
1. The motor can be brought to a stop by 

means of digital commands, bus commands, 
references or a local stop, while the frequency 

converter is connected to mains. 

If personal safety considerations make it necessary 
to ensure that no unintended start occurs, these 

stop functions are not sufficient. 

2. While parameters are being changed, the 

motor may start. Consequently, the stop key 

[OFF/STOP] must always be activated, following 

which data can be modified. 

3. A motor that has been stopped may start if faults 

occur in the electronics of the frequency converter, 

or if a temporary overload or a fault in the supply 

mains or the motor connection ceases. 

Warning: 
Touching Touching the electrical parts may be fatal - even after the equipment 
has been disconnected from mains. 
Using VLT 6002-6005, 220 and 500 V: wait at least 4 minutes 

Using VLT 6006-6550, 220 and 500 V: wait at least 15 minutes 

Using VLT 6002-6006, 550-600 V: wait at least 4 minutes 

Using VLT 6008-6027, 550-600 V: wait at least 15 minutes 

Using VLT 6032-6275, 550-600 V: wait at least 30 minutes 
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VLT® 6000 HVAC 

Mechanical installation 

Please pay attention to the requirements 

that apply to integration and field mounting 
kit, see the below list. The information given 

in the list must be observed to avoid serious damage 

or injury, especially when installing large units. 

The frequency converter must be installed vertically. 

The frequency converter is cooled by means of air 

circulation. For the unit to be able to release its cooling 

air, the minimum distance over and below the unit 

must be as shown in the illustration below. 

To protect the unit from overheating, it must be 

ensured that the ambient temperature does not rise 

above the max. temperature stated for the frequency 

converter and that the 24-hour average temperature is 

not exceeded . The max. temperature and 24-hour 

average can be seen from the General Technical Data. 

If the ambient temperature is in the range of 45°C -55° 

C, derating of the frequency converter will become 

relevant, see Derating for ambient temperature. 

The service life of the frequency converter will 

be reduced if derating for ambient temperature 

is not taken into account. 

Enclosure protection 

Bookstyle5 

VLT 6002-6032 200-240 V 

VLT 6002-6550 380-460 V 

VLT 6002-6011 550-600 V 

VLT 6016-6072 550-600 V 

VLT 6100-6275 550-600 V OK 

IP 00 IP 20 Nema 1 IP 54 

OK 

OK OK 

OK OK OK 

OK 

OK 

OK 

Field-mounting 

Bookstyle 

VLT 6002-6032 200-240 V 

VLT 6002-6550 380-460 V 

IP 20 with 4x top cover 

VLT 6002-6005 200-240 V 

VLT 6002-6016 380-460 V 

VLT 6002-6011 550-600 V 

IP 20 with terminal cover 

VLT 6006-6032 200-240 V 

VLT 6022-6072 380-460 V 

VLT 6016-6072 550-600 V 

IP 00 IP 20 Nema 1 IP 54 

No 

No OK 

No No OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK OK 

OK OK 

OK 

Spacing when installing of VLT 6002-6005 200-240 

V, VLT 6002-6011 380-460 V, VLT 6002-6011 550-600 

V, Bookstyle IP 00, IP 20, NEMA 1 and IP 54 

Cooling 

All the above-mentioned units require a minimum space of 100 mm above 

and below the enclosure. 

Side-by-side 

is 
000 20 
4vt> 
0000 

MB 

000 
0Q0 Iti It> 

000 

All the above-mentioned units can be installed side by side without any 

space, since these units do not require any cooling on the sides. 
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VLT® 6000 HVAC 

Installation of VLT 6006-6032 200-240 V, VLT 

6016-6072 380-460 V, VLT 6016-6072 550-600 
V, IP 20, NEMA 1 and IP 54 

Cooling 

111 

200 

fr + 

200 

200 e 

012010 

All units in the above-mentioned series require 
a minimum space of 200 mm above and below 
the enclosure and must be installed on a plane, 

vertical surface (no spacers). This applies both to 
IP 20, NEMA 1, and IP 54 units. These units can 

be installed side by side without any spacing, since 
they do not require any cooling on the sides. 

Side-by-side 

IP 20 

81 

n 

I I 

coo 
.W i l 

000 
01QE1 
<Yet> 

000 0000 

it In 

[ I 

00 

0 

I I 

i 

I 

... 
.3.VP 

OD. 
0910 
<1`-q> 

0000 0000 

IP 54 (flange-by-flange) 

N4 

Installation of VLT 6042-6062 200-240 V, VLT 

6075-6275 380-460 V, VLT 6100-6275 550-600 
V, IP 00, IP 20, NEMA 1, and IP 54 

Cooling 

VLT 6075-6275 

All units require a minimum space of 225 mm above 

and below the enclosure and must be installed on 

a plane, vertical surface (no spacers). This applies 
to IP 00, IP 20 and IP 54 units alike. 

Side-by-side 

VLT 6075-6275 IP 00, IP 20 and NEMA 1 

VLT 6075-6275 IP 54 

All IP 00 and IP 20 units in the above-mentioned series 

can be installed side by side without any spacing. 
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VLT® 6000 HVAC 

High voltage warning 

The voltage of the frequency converter 
is dangerous whenever the equipment is 

connected to mains. Incorrect installation 
of the motor or the frequency converter may cause 
damage to the equipment, serious personal injury or 
death. Consequently, the instructions in this Design 

Guide, as well as national and local safety regulations, 

must be complied with. Touching the electrical parts 
may be fatal - even after disconnection from mains: 

Using VLT 6002-6005 wait at least 4 minutes and 

using VLT 6006-6550 wait at least 30 minutes. 

I NB!: 

114 
It is the user's or certified electrician's 
responsibility to ensure correct earthing and 

protection in accordance with applicable 
national and local norms and standards. 

Earthing 
The following basic issues need to be considered 
when installing a frequency converter, so as to obtain 
electromagnetic compatibility (EMC). 

Safety earthing: Please note that the frequency 

converter has a high leakage current and must 

be earthed appropriately for safety reasons. 
Apply local safety regulations. 
High-frequency earthing: Keep the earth wire 

connections as short as possible. 

Connect the different earth systems at the lowest 

possible conductor impedance. The lowest possible 
conductor impedance is obtained by keeping the 

conductor as short as possible and by using the 

greatest possible surface area. A flat conductor, for 

example, has a lower HF impedance than a round 

conductor for the same conductor cross-section 
Cvess If more than one device is installed in cabinets, 

the cabinet rear. plate, which must be made of 

metal, should be used as a common earth reference 

plate. The metal cabinets of the different devices 
are mounted on the cabinet rear plate using the 

lowest possible HF impedance. This avoids having 

different HF voltages for the individual devices and 

avoids the risk of radio interference currents running 

in connection cables that may be used between 
the devices. The radio interference will have been 

reduced. In order to obtain a low HF impedance, use 

the fastening bolts of the devices as HF connection 
to the rear plate. It is necessary to remove insulating 
paint or similar from the fastening points. 

Cables 
Control cables and the filtered mains cable should 

be installed separate from the motor cables so as to 

avoid interference overcoupling. Normally, a distance 
of 20 cm will be sufficient, but it is recommended 
to keep the greatest possible distance wherever 

possible, especially where cables are installed in 

parallel over a substantial distance. 
With respect to sensitive signal cables, such as 

telephone cables and data cables, the greatest possible 
distance is recommended with a minimum of 1 m per 5 

m of power cable (mains and motor cable). It must be 

pointed out that the necessary distance depends on 

the sensitivity of the installation and the signal cables, 

and that therefore no precise values can be stated. 

If cable jaws are used, sensitive signal cables are not 

to be placed in the same cable jaws as the motor 

cable or brake cable. If signal cables are to cross 

power cables, this should be done at an angle of 

90 degrees. Remember that all interference-filled 

in- or outgoing cables to/from a cabinet should 
be screened/armoured or filtered. 

See also EMC-correct electrical installation. 

Screened/armoured cables 
The screen must be a low HF-impedance screen. 

This is ensured by using a braided screen of 

copper, aluminium or iron. Screen armour intended 

for mechanical protection, for example, is not 

suitable for an EMC-correct installation. See 

also Use of EMC-correct cables. 

Extra protection with regard to indirect contact 
ELCB relays, multiple protective earthing or earthing can 

be used as extra protection, provided that local safety 

regulations are complied with. In the case of an earth 

fault, a DC content may develop in the faulty current. 

Never use ELCB relays, type A, since such relays 

are not suitable for DC fault currents. 
If ELCB relays are used, this must be: 

Suitable for protecting equipment with a direct 

current content (DC) in the faulty current 

(3-phase bridge rectifier) 

Suitable for power-up with short charging 
current to earth 
Suitable for a high leakage current 
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VLT® 6000 HVAC 

RFI switch 
Mains supply isolated from earth: 

When the frequency converter is supplied from an 

isolated mains source (IT mains), the RFI switch 
must be closed (OFF). In the OFF position, the 

internal RFI capacitors (filter capacitors) between 
the chassis and the intermediate circuit are cut out 

so as to avoid damaging the intermediate circuit 

and to reduce the earth leakage currents (see IEC 

1800-3). The position of the RFI switch can be 

seen from in VLT 6000 enclosures. 

I NB!: 
When the RFI switch is set to OFF parameter 

407 Switching frequency max is only allowed 

to be set to factory setting. 

I NB!: 
The RFI switch is not to be operated with 

mains supply connected to the unit. Check 

that the mains supply has been disconnected 

before operating the RFI switch. 

"moo 
NB!: 
The RFI switch disconnects the capacitors 

galvanically; however, transients higher than 

approx. 1,000 V will be bypassed by a spark gap. 

Reliable galvanic isolation (PELV) is lost if 

the RFI switch is placed in the OFF position. 

This means that all control in- and outputs 

can only be considered low-voltage terminals with 

basic galvanic isolation. In addition, the VLT 6000 

HVAC EMC performance will be reduced if the RFI 

switch is placed in the OFF position. 

Mains supply connected to earth: 

The RFI switch must be ON for all installations 

on earthed mains supplies. 

175L E49.10 

Bookstyle IP 20 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

175ZA650 10 

Compact IP 20 and NEMA 1 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

VLT 6002 - 6011 550 - 600 V 

Compact IP 20 and NEMA 1 

VLT 6016 - 6027 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

VLT 6016 - 6027 550 - 600 V 
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VLT® 6000 HVAC 

Compact IP 20 and NEMA 1 

VLT 6032 - 6042 380 - 460 V 

VLT 6016 - 6022 200 - 240 V 

VLT 6032 - 6042 550 - 600 V 

Compact IP 20 NEMA 1 

VLT 6052 - 6072 380 - 460 V 

VLT 6027 - 6032 200 - 240 V 

VLT 6052 - 6072 550 - 600 V 

Compact IP 54 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

757A647.:(1 

Compact IP 54 

VLT 6016 - 6032 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

Compact IP 54 

VLT 6042 - 6072 380 - 460 V 

VLT 6016 - 6032 200 - 240 V 
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High voltage test 
A high voltage test can be carried out by short-circuiting 
terminals U, V, W, L1, L2 and L3 and energizing 

by max. 2.5 kV DC for one second between 
this short-circuit and the chassis. 

I NB!: 
The RFI switch must be closed (position 

ON) when high voltage tests are carried out. 
The mains and motor connection must be 

interrupted in the case of high voltage tests of the total 

installation if the leakage currents are too high. 

Heat emission from VLT 6000 HVAC 

The tables in General technical data show the 

power loss P (ON) from VLT 6000 HVAC. The 

maximum cooling air temperature tiN MAX, is 40° 

at 100% load (of rated value). 

Ventilation of integrated VLT 6000 HVAC 

The quantity of air required for cooling frequency 

converters can be calculated as follows: 

1. Add up the values of P4, for all the frequency 

converters to be integrated in the same panel. 

The highest cooling air temperature (t IN) present 

must be lower than tiN. MAX (40°C). The day/night 

average must be 5°C lower (VIDE 160). The 

outlet temperature of the cooling air must not 

exceed: tOUT, MAX (45° C). 

2. Calculate the permissible difference between 

the temperature of the cooling air (tiN) and 

its outlet temperature (touT ): 

At = 45° C-tiN. 

3. Calculate the required 

quantity of air = 
E P - x 3.1 

insert At in Kelvin 

The outlet from the ventilation must be placed above 

the highest-mounted frequency converter. Allowance 

must be made for the pressure loss across the 

filters and for the fact that the pressure is going 

to drop as the filters are choked. 
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VLT® 6000 HVAC 

Electrical installation - earthing of control cables 
Generally speaking, control cables must be braided 

screened/armoured and the screen must be 
connected by means of a cable clamp at both 
ends to the metal cabinet of the unit. 

The drawing below indicates how correct earthing is 

carried out and what to be done if in doubt. 
PLC etc. 

PLC etc. 
VLT 

PLC etc. 

Min. 16mm2 

Equalizing cable 

175ZA165.11 

Correct earthing 
Control cables and cables for serial communication 
must be fitted with cable clamps at both ends to 
ensure the best possible electrical contact 

Wrong earthing 
Do not use twisted cable ends (pigtails), since these 

increase the screen impedance at high frequencies. 

Protection with respect to earth potential 
between PLC and VLT 
If the earth potential between the frequency converter 

and the PLC (etc.) is different, electric noise may 

occur that will disturb the whole system. This 

problem can be solved by fitting an equalising cable, 

to be placed next to the control cable. Minimum 

cable cross-section: 16 mm 2. 

For 50/60 Hz earth loops 
If very long control cables are used, 50/60 Hz earth 

loops may occur. This problem can be solved by 

connecting one end of the screen to earth via a 

100nF capacitor (keeping leads short). 

Cables for serial communication 
Low-frequency noise currents between two frequency 

converters can be eliminated by connecting one end of 

the screen to terminal 61. This terminal is connected 
to earth via an internal RC link. It is recommended 
to use twisted-pair cables to reduce the differential 

mode interference between the conductors. 
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Tightening-up torque and screw sizes 
The table shows the torque required when fitting 
terminals to the frequency converter. For VLT 

6002-6032, 200 -240 V, VLT 6002-6072, 380-460 
the cables must be fastened with screws. For VLT 

6042-6062, 200-240 V and for VLT 6075-6550, 
the cables must be fastened with bolts. 

These figures apply to the following terminals: 

Mains 

terminals 

Motor 

terminals 

Earth 

terminal 

VLT type 

3 x 200 - 240 V 

VLT 6002-6005 

VLT 6006-6011 

VLT 6016-6027 

VLT 6032 

VLT type 

3 x 200 - 240 V 

VLT 6042-6062 

VLT type 

3 x380-460 V 

VLT 6002-6011 

VLT 6016-6027 

VLT 6032-6072 

VLT type 

3 x 380- 460 V 

VLT 6075-6125 

VLT 6150-6275 

VLT 6350-6550 

VLT type 

3 x 550-600 V 

VLT 6002-6011 

VLT 6016-6027 

VLT 6032-6042 

VLT 6052-6072 

VLT 6100-6150 

VLT 6175-6275 

Tightening-up 

torque 

0.5-0.6 Nm 

1.8 Nm 

3.0 Nm 

4.0 Nm 

Tightening-up 

torque 

11.3 Nm 

Tightening-up 

torque 

0.5-0.6 Nm 

1.8 Nm 

3.0 Nm 

Tightening-up 

torque 

11.3 Nm 

11.3 Nm 

42.0 Nm 

Tightening-up 

torque 

0.5-0.6 Nm 

1.8 Nm 

3.0 Nm 

4.0 Nm 

11,3 Nm 

11.3 Nm 

Nos. 91. 92 93 

L1, L2, L3 

Nos. 96. 97. 98 

U, V, W 

Screw 

size 

M3 

M4 

M5 

M6 

Bolt 

size 

M8 

Screw 

size 

M3 

M4 

M5 

Bolt 

size 

M8 

M8 

M12 

Screw 

size 

M3 

M4 

M5 

M6 

M8 

M8 

Mains connection 

Mains must be connected to terminals 91, 92, 93. 
Mains voltage 3 x 200-240 V 

Nos. 91. 92. 93 Mains voltage 3 x 380-460 V 
L1, L2, L3 Mains voltage 3 x 550-600 V 

Ii 
NB!: 
Check that the mains voltage fits the mains 
voltage of the frequency converter, which 
can be seen from the nameplate. 

See Technical data for correct sizing of cable 

cross-sections. 

No. 99 Pre-fuses 
See Technical data for correct sizing of pre-fuses. 

Motor connection 
The motor must be connected to terminals 96, 

97, 98. Earth to terminal 94/95/99. 

Nos 

96 -97 Motor voltage 0-100 % of mains voltage 

U,y, W 

No 94/95/99i, Earth connection 

See Technical data for correct sizing of cable 

cross-sections. 

All types of three-phase asynchronous standard motors 

can be used with a VLT 6000 HVAC unit. 

Small-size motors are normally star-connected. 

(220/380 V, AN). Large-size motors are 

delta-connected (380/660 V, A/Y). The correct 

connection and voltage can be read from 

the motor nameplate. 

I NB!: 
In older motors without phase coil 

insulation, a LC filter should be fitted to 

the frequency converter output. See the 

Design Guide or contact Danfoss. 

o 0 0 
U V W 

1 1 1 
96 97 98 

Y 

U V 

96 97 

A 

0 4 

98 
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VLT® 6000 HVAC 

IN Direction of motor rotation 

o o o 

U V W 

96 97 98 

o o o 

U V W 
O 

96 97 98 

8 

The factory setting is for clockwise rotation with the 

frequency transformer output connected as follows. 

Terminal 96 connected to U-phase 
Terminal 97 connected to V-phase 
Terminal 98 connected to W-phase 

The direction of motor rotation can be changed by 

switching two phases in the motor cable. 

Parallel coupling of motors 

VLT 6000 HVAC is able to control several motors 

connected in parallel. If the motors are to have different 

rpm values, the motors must have different rated 

rpm values. Motor rpm is changed simultaneously, 

which means that the ratio between the rated 
rpm values is maintained across the range. The 

total current consumption of the motors is not 

to exceed the maximum rated output current 
Ivcr,N for the frequency converter. 

Problems may arise at the start and at low rpm values 

if the motor sizes are widely different. This is because 
the relatively high ohmic resistance in small motors 
calls for a higher voltage at the start and at low rpm 

values. In systems with motors connected in parallel, 

the electronic thermal relay (ETR) of the frequency 
converter cannot be used as motor, protection for 

the individual motor. Consequently, additional motor 
protection is required, such as thermistors in each 

motor (or individual thermal relays). 

I NB!: 
Parameter 107 Automatic Motor Adaptation, 
AMA and Automatic Energy Optimization, AEO 

in parameter 101 Torque characteristics cannot 

be used if motors are connected in parallel. 

Motor cables 
See Technical data for correct sizing of motor 

cable cross-section and length. 

Always comply with national and local regulations 

on cable cross-sections. 

NB!: 

IF If an unscreened cable is used, some 

EMC requirements are not complied with, 

see EMC test results. 

If the EMC specifications regarding emission are 

to be complied with, the motor cable must be 

screened, unless otherwise stated for the RFI filter 

in question. It is important to keep the motor cable 

as short as possible so as to reduce the noise level 

and leakage currents to a minimum. 

The motor cable screen must be connected to the 

metal cabinet of the frequency converter and to the 
metal cabinet of the motor. The screen connections 
are to be made with the biggest possible surface (cable 

clamp). This is enabled by different installation devices 

in the differentT frequency converters. Mounting with 

twisted screen ends (pigtails) is to be avoided, since 

these spoil the screening effect at higher frequencies. 

If it is necessary to break the screen to install a motor 
isolator or motor contactor, the screen must be 

continued at the lowest possible HF impedance. 

MG.60.C5.02 - VLT is a registered Danfoss trademark 11 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 157 of 622



VLT® 6000 HVAC 

Motor thermal protection 
The electronic thermal relay in UL-approved frequency 

converters has received UL-approval for single motor 

protection, as long as parameter 117 Motor thermal 
protection has been set to ETR Trip and parameter 105 

Motor current IVLT,N, has been programmed for the rated 

motor current (can be read from the motor nameplate). 

IIII Earth connection 
Since the leakage currents to earth may be higher 

than 3.5 mA, the frequency converter must always 

be earthed in accordance with applicable na-tional 

and local regulations. In order to ensure good 

mechanical connection of the earth cable, its cable 

cross-section must be at least 10 mm2. For added 

security, an RCD (Residual Current Device) may be 

installed. This ensures that the frequency converter 
will cut out if the leakage currents get too high. 

See RCD instructions MI.66.AX.02. 

DC bus connection 
The DC bus terminal is used for DC back-up, with the 
intermediate circuit being supplied from an external 

DC source. In addition, a 12-pulse option can be 

connected to reduce the total harmonic distortion. 

Terminal nos. Nos. 88 89 

Contact Danfoss if you require further information. 

High-voltage relay 
The cable for the high-voltage relay must be connected 
to terminals 01, 02, 03. The high-voltage relay is 

programmed in parameter 323, Relay 1, out-put. 

Relay ouput 1 

1+3 break, 1+2 make 

Max 240 V AC, 2 Amp 

Min. 24 V DC 10 mA or 

24 V AC, 100 mA 

Max Cross-section: 4 mm2/10 AWG 

Torque: 0.5-0.6 Nm 

Screw size: M3 

Control card 
All terminals for the control cables are located under 
the protective cover of the frequency converter. The 

protective cover (see drawing below) can be removed 

by means of a pointed object - a screwdriver or similar. 
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Connection example, VLT 6000 HVAC 

The diagram below gives an example of a typical 

VLT 6000 HVAC installation. 
The mains supply is connected to terminals 91 (L1), 

92 (L2) and 93 (L3), while the motor is connected to 
96 (U), 97 (V) and 98 (W). These numbers can also be 
seen from the terminals of the frequency converter. 

An external DC supply or a 12-pulse option can 

be connected to terminals 88 and 89. Please ask 

Danfoss for a Design Guide to learn more. 

Analogue inputs can be connected to terminals 53 M, 
54 [V] and 60 [mA]. These inputs can be programmed 
for either reference, feedback or thermistor. See 

Analogue inputs in parameter group 300. 

3 Phase 
power 
input 

There are 8 digital inputs, which can be connected 
to terminals 16-19, 27, 29, 32, 33. These inputs 

can be programmed in accordance with the table 
in Inputs and outputs 300-328. 
There are two analogue/digital outputs (terminals 

42 and 45), which can be programmed to show 
the present status or a process value, such as 

0-fmAx. Relay outputs 1 and 2 can be used for 

giving the present status or a warning. 

On terminals 68 (P+) and 69 (N-) RS 485 interface, 
the frequency converter can be controlled and 
monitored via serial communication. 

° 91 eiM1111 6..11\\N°Wirwilat 
92 IBMM 

w 98 oMil 1/4*Eieo 4ER 
PE 99 

PE _- 
External 
DC bus 88 
input 89 

+10 Vdc 
50 

Ref. input* E 
0 -10 Vdc 

0-10 Vdc 
Ref. input* L 

4-20 mA 
Ref. input* L_ 

sO 

ZO 

Reset* 

Lockout* 

Run/Stop* 

Reverse* 

Interlock* 

Preset speed* 

Setup select* 

Setup select* 

17514A390.1 2 

(-) 
(+) 

Switch Mode 
Power Supply 

10 Vdc 24 Vdc 
17 mA 200 rriA 

(+10 V OUT) 

53 (A IN) 

54 (A IN) 

55 (COM A IN) 

60 (A IN) 

12 (+24V OUT) 

13 (+24V OUT) 

16 (I) IN) 

17 (0 IN) 

18 (ID IN) 

19 D IN 

20 (COM D IN) 

27 (0 IN) 

29 (D IN) 

32 (D IN) 

33 (0 IN) 

le.t titii 
s% 4 
Me1 4 

SW4 

5V 

SW2 

RS 485 
Interface 

(Aux 03 
relay1) 
Aux 02 
relay1) 

II 

(Aux 01 

relayl) 
(Roloy2)05 

(Rolay2) 041/4 

(COM A OUT) 39 

(A OUT) 42 

(A OUT) 45 

SW3 
OV 

(P RS-485) 68 

(N RS-485) 69 

(COM RS-485) 61 

Motor 

Fault Indication* 
240 Vac, 2 A 

Run Indication* 
50 Vac, 1 A 

Output current Indication* 
4-20 mA 

Output speed Indication* 
4-20 mA 

RS-485 
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Electrical installation, control cables 
Max. control cable cross section: 1.5 mm 2 /16 AWG 

Torque: 0.5-0.6 Nm 

Screw size: M3 

See Earthing of screened/armoured control cables 

for correct termination of control cables. 

eeee® 0 eee eez 
16 17 18 19 20 BQQ1B0 27 

B 
29 32 33 OBID 61 68 69 CIQB 

D IN D IN 0 IN D IN CON 0 IN D IN 0 IN D IN COM P N 

D IN 
RS485 RS485 RS485 

ei (2) (2) 

04 05 12 13 39 42 45 50 53 54 55 60 
EIO B IDIODD 

CON A OUT A OUT +10V A IN A IN CON A IN 

RELAY +24V A OUT OUT A IN 

OUT 

175114378.10 

No. Function 

04, 05 Relay output 1 can be used for indicating 

status and warnings. 

12, 13 Voltage supply to digital inputs. For the 24 V 

DC to be used for digital inputs, switch 4 on 

the control card must be closed, position "on". 

16-33 Digital inputs. See parameters 300-307 Digital 

inputs. 

20 Ground for digital inputs. 

39 Ground for analogue/digital outputs. Must 

be connnected to terminal 55 by means of 

a three-wire transmitter. See Examples of 

connection. 

42, 45 Analogue/digital outputs for indicating 

frequency, reference, current and torque. See 

parameters 319-322 Analogue/digital outputs. 

50 Supply voltage to potentiometer and thermistor 

10 V DC. 

53, 54 Analogue voltage input, 0 - 10 V DC. 

55 Ground for analogue voltage inputs. 

60 Analogue current input 0/4-20 mA. See 

parameters 314-316 Terminal 60. 

61 Termination of serial communication. See 

Earthing of screened/armoured control cables. 

This terminal is not normally to be used. 

68, 69 RS 485 interface, serial communication. 

Where the frequency converter is connected 

to a bus, switches 2 and 3 (switches 1- 4 - 

see next page) must be closed on the first and 

the last frequency converter. On the remaining 

frequency converters, switches 2 and 3 must 

be open. The factory setting is closed (position 

on). 
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Control unit LCP 
The front of the frequency converter features 
a control panel - LCP(Local Control Panel). 

This is a complete interface for operation and 
programming of the VLT 6000 HVAC. 

The control panel is detachable and can - as an 

alternative - be installed up to 3 metres away from 

the frequency converter, e.g. on the front panel, 

by means of a mounting kit option. 
The functions of the control panel can be 

divided into five groups: 
1. 

2. 

3. 

4. 

5. 

Display 

Keys for changing display mode 
Keys for changing program parameters 
Indicator lamps 
Keys for local operation 

DISPLAY 
MODE 

CHANGE 
DATA 

QUICK 
MENU 

CANCEL 

All data are indicated by means of a 4-line alphanumeric 

display, which, in normal operation, is able to show 

4 operating data values and 3 operating condition 
values continuously. During programming, all the 

information required for quick, effective parameter 

Setup of the frequency converter will be displayed. 

As a supplement to the display, there are three 

indicator lamps for voltage (ON), warning (WARNING) 

and alarm (ALARM), respectively. 
All frequency converter parameter Setups can be 

changed immediately via the control panel, unless this 

function has been programmed to be Locked [1) via 

parameter 016 Lock for data change or via a digital 

input, parameters 300-307 Lock for data change. 

3 

°ALARM 

HAND 

START 
OFT 

STOP 

EXTEND 
MENU 

OK 

°WARNING 0 ON 

AUTO 
START 

RESET 

Control keys for parameter setup 
The control keys are divided into functions. This means 

that the keys between display and indicator lamps 

are used for parameter Setup, including selecting the 

display indication during normal operation. 

DISPLAY 
MODE 

DISPLAY 
MODE 

QUICK 
MENU 

EXTEND 
MENU 

CHANGE CANCEL OK 
DATA 

[DISPLAY / STATUS] is used for 
selecting the indication mode of 
the display or when returning to the 
Display mode from either the Quick 
menu or the Extend menu mode. 
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VLT® 6000 HVAC 

OUICK 

MENU 

EXTEND 
MENU 

CHANGE 

DATA 

CANCEL 

OK 

1 

<D' 

[QUICK MENU] gives access to the 
parameters used for the Quick menu. 
It is possible to switch between the 
Quick menu and the Extend menu 
modes. 

[EXTEND MENU] gives access to all 

parameters. It is possible to switch 
between the Extend menu and the 
Quick menu modes. 

[CHANGE DATA] is used for changing 
a setting selected either in the Extend 
menu or the Quick menu mode. 

[CANCEL] is used if a change of 

the selec-ted parameter is not to be 
carried out. 

[OK] is used for confirming a change 
of the parameter selected. 

[+/-] is used for selecting parameters 
and for changing a chosen parameter. 
These keys are also used to change 
the local reference. 
In addition, the keys are used in 

Display mode to switch between 
operation variable readouts. 

[<>] is used when selecting a 

parameter group and for moving 
the cursor when changing numerical 
values. 

Indicator lamps 
At the bottom of the control panel is a red 

alarm lamp and a yellow warning lamp, as well 

as a green voltage LED. 

1752.22,1 

Red Yellow Green 

If certain threshold values are exceeded, the 
alarm and/ or warning lamp is activated, and a 

status or alarm text is displayed. 

NB!: 
The voltage indicator lamp is activated when tat 
the frequency converter receives voltage. 

Local control 
Underneath the indicator lamps are keys 

for local control. 

HAND 
START 

HAND 
START 

OFF 
STOP 

AUTO 
START 

[HAND START] is used if the frequency 
converter is to be controlled via the 
control unit. The frequency converter 
will start the motor, since a start 
command is given by means of [HAND 
START]. 

On the control terminals, the following 
control signals will still be active when 
[HAND START] is activated: 

Hand start - Off stop - Auto start 

Safety Interlock 
Reset 

Coasting stop inverse 

Reversing 

Setup select lsb - Setup select msb 
Jog 

Run permissive 

Lock for data change 

Stop command from serial 

communication 

NB!: 

114 
If parameter 201 Output frequency low limit 

fM/N is set to an output frequency greater than 

0 Hz, the motor will start and ramp up to this 

frequency when [HAND START] is activated. 

[OFF/STOP] is used for stopping the 
connected motor. Can be selected as 

Enable [1] or Disable [0] via parameter 
013. If the stop function is activated, 
line 2 will flash. 

[AUTO START] is used if the frequency 

converter is to be controlled via 

the control terminals and/or serial 

communication. When a start signal is 

active on the control terminals and/or 
the bus, the frequency converter will 

start. 

OFF 

STOP 

AUTO 
START 

I NB!: 
114 An active HAND-OFF-AUTO signal via the digital 

inputs will have higher priority than the control 

keys [HAND START]-[AUTO START]. 

16 MG.60.C5.02 - VLT is a registered Danfoss trademark 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 162 of 622



VLT® 6000 HVAC 

RESET 

[RESET] is used for resetting the 
frequency converter after an alarm 
(trip). Can be selected as Enable [1] 

or Disable [0] via parameter 015 Reset 
on LCP. 

Display mode 
In normal operation, any 4 different operating variables 

can be indicated continuously: 1.1 and 1.2 and 

1.3 and 2. The present operating status or alarms 

and warnings that have arisen are shown in line 2 

in the form of a number. In the case of alarms, the 

alarm in question will be shown in lines 3 and 4, 

accompanied by an explanatory note. Warnings will 

flash in line 2, with an explanatory note in line 1. In 

addition, the display shows the active Setup. 
The arrow indicates the direction of rotation; here the 
frequency converter has an active reversing signal. 

The arrow body disappears if a stop command 
is given or if the output frequency falls below 
0.01 Hz. The bottom line gives the status of the 

frequency converter. See next page. 

The scroll list on the next page gives the operating 

data that can be shown for variable 2 in display mode. 

Changes are made via the [+/-] keys. 

VAR 1.1 VAR 1.2 VAR 1.3 

OAR 2 SETUP 
or\ 

STATUS 

Display mode, cont. 
The table below gives the operating data options 
for the first and second line of the display. 

Scroll -list: 

Resulting reference, % 

Resulting reference, unit 

Frequency 

Frequency 

Motor current 

Power 

Power 

Output energy 

Hours run 

Used-defined readout 

Setpoint 1 

Setpoint 2 

Feedback 1 

Feedback 2 

Feedback 

Motor voltage 

DC voltage 

Thermal motor load 

Thermal drive load 

Digital input 

Analogue input 53 

Analogue input 54 

Analogue input 60 

Pulse reference 

Ext. reference 

Heat sink temp. 

Free Prog Array 

Comm Opt Warn 

Unit: 

[%] 

[unit] 

[Hz] 

[ %] 

[A] 

[kW] 

[HP] 

[kWh] 

[h] 

[unit] 

[unit] 

[unit] 

[unit] 

[unit] 

[unit] 

M 
[%] 

[ %] 

[BIN] 

M 

[mA] 

[Hz] 

1%] 

[°C] 

1-1 

[HEX] 

Three operating data values can be shown in the first 

display line, while one operating variable can be shown 
in the second display line. To be programmed via 

parameters 007, 008, 009 and 010 Display read-out. 

Status line: 

80.0% 5.08A 2.15kW 

The left part of the status line indicates the 

control ele-ment of the frequency converter that is 
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active. AUTO means that control is via the control 
terminals, while HAND indicates that control is via 

the local keys on the control unit. 

OFF means that the frequency converter ignores all 

control commands and stops the motor. 

The centre part of the status line indicates the 
refe-rence element that is active. REMOTE means 

that the reference from the control terminals is active, 

while LOCAL indicates that the reference is determined 
via the [Ill keys on the control panel. 

The last part of the status line indicates the current 

status, for example "Running", "Stop" or "Alarm". 

Display mode I: 

VLT 6000 HVAC offers different display modes de- 

pending on the mode selected for the frequency 

converter. The figure on the next page shows the way 
to navigate between different display modes. 

Below is a display mode, in which the frequency 

converter is in Auto mode with remote reference 

at an output frequency of 40 Hz. 

In this display mode, reference and control are 

determined via the control terminals. 

The text in line 1 gives the operating variable 

shown in line 2. 

FREQUENCY 

.0H7 40 
SETUP , 

AUTO REMOTE RUNNING 

0 

Line 2 gives the current output frequency 
and the active Setup. 

Line 4 says that the frequency converter is in Auto mode 
with remote reference, and that the mo for is running. 

Display mode II: 

This display mode makes it possible to have three 
operating data values displayed at the same time in 

line 1. The operating data values are determined 
in parameters 007-010 Display readout. 

100% 7.8A 5.9kW 

c: SETUP 

AUTO REMOTE RUNNING 

0 

U) 

Display mode III: 

This display mode is active as long as the [DISPLAY 
MODE] key is kept depressed. In the first line, 

operating data names and units of operating data 
are displayed. In the second line, operating data 2 

remains unchanged. When the key is released, the 
different operating data values are shown. 

REF% CURR.A.POW.,KW 

50.0Hz 
C\ 

SETUP 

1 

AUTO REMOTE RUNNING 

0 
rn 

N- 

Display mode IV: 

This display mode is only active in connection with 
local reference, see also Reference handling. In this 
display mode, the reference is determined via the 
[4-] keys and control is carried out by means of the 

keys underneath the indicator lamps. The first line 

indicates the required reference. The third line gives 
the relative value of the present output frequency at 

any given time in relation to the maximum frequency. 

The display is in the form of a bar graph. 

USE +/- 40Hz 

40.0Hz57", 
0 11111111111111111----" 
HAND LOCAL RUNNING 

0 
ED 
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Navigation between display modes 

DISPLAY 
MODE 

Press briefly 

FREQUENCY 

.0H I AUTO REMOTE RUN 

40 
. 

ii: 

Display mode I 

USE +/- 40Hz 

40 OH 71. SETUP 

11111111111 
HAND LOCAL RUNNING 

Display mode IV 

175ZA697.10 

DISPLAY 
MODE 

With remote 

reference 

DISPLAY 
MODE 

4 
With local reference 

DISPLAY 
MODE 

80% 7,8A 5,9 KW 

40.0 Hz 
im r 

AUTO REMOTE RUNNING 

Keep the [DISPLAY 

MODE] key down 

DISPLAY 
MODE 

V 

I 
Display mode II 

REF% CURR.A POW.,KW 

400 Hz sc? 

AUTO REMOTE RUNNING 

Display mode III 

MG.60.C5.02 - VLT is a registered Danfoss trademark 19 
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Changing data 
Regardless of whether a parameter has been 

selected under the Quick menu or the Extended 

menu, the procedure for changing data is the same. 
Pressing the [CHANGE DATA] key allows change 

of the selected parameter, and the underlining 
in line 4 will flash on the display. 

The procedure for changing data depends on whether 
the selected parameter represents a numerical 

data value or a functional value. 

If the chosen parameter represents a numeric data 
value, the first digit can be changed by means of 

the [+/-] keys. If the second digit is to be changed, 
first move the cursor by using the [<>] keys, then 

change the data value using the [+/-] keys. 

FREQUENCY 

1 r) 
.6114 II H" 
205 MAX REFERENCE 

000030,000 Hz 

SETUP 

1 

The selected digit is indicated by a flashing cursor. The 

bottom display line gives the data value that will be 

entered (saved) when signing off by pressing the [OK] 

button. Use [CANCEL] to cancel the change. 

If the selected parameter is a functional value, 

the selected text value can be changed by 

means of the [ +/-] keys. 

0 
MOTOR CURRENT 

3.90 A 
e.\ 

SETUP 

1 

210 REFERENCE TYPE 

SUM 

The functional value flashes until signing off by pressing 
the [OK) button. The functional value has now been 
selected. Use [CANCEL] to cancel the change. 

Infinitely variable change of numeric data value 
If the chosen parameter represents a numeric data 
value, a digit is first selected by means of the [< >] keys. 

0 

FREQUENCY 

50.0 1-17'rr" 
209 JOG FREQUENCY 

Og.0 Hz 

Then the chosen digit is changed infinitely by 

means of the [+/-] keys: 

FREQUENCY 

S0.0 
209 J06 FREQUENCY 

a... Hz 

0 

The chosen digit flashes. The bottom display 

line shows the data value that will be entered 

(saved) when signing off with [OK]. 

Changing of data value, step-by-step 
Certain parameters can be changed both step by 

step and infinitely variably. This applies to Motor 
power (parameter 102), Motor voltage (parameter 

103) and Motor frequency (parameter 104). 

This means that the parameters are changed 
both as a group of numeric data values and as 

numeric data values infinitely variably. 

Manual initialisation 
Disconnect from mains and hold the [DISPLAY/STATUS] 

+ [CHANGE DATA] + [OK] keys down while at the 

same time reconnecting the mains supply. Release 

the keys; the frequency converter has now been 

programmed for the factory setting. 

The following parameters are not zeroed by means of manual 

initialisation: 

Parameter 500, Protocol 

600, Operating hours 

601, hours run 

602, kWh counter 

603, Number of power-ups 

604, Number of overtemperatures 

605, Number of overvoltages 

It is also possible to carry out initialisation via 

parameter 620 Operating mode. 
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Quick Menu 
The QUICK MENU key gives access to 12 of the 

most important setup parameters of the drive. After 
programming, the drive will, in many cases, be ready 

for operation. The 12 Quick Menu parameters are 

Quick Menu Parameter 

shown in the table below. A complete description 
of the function is given in the parameter 

sections of this manual. 

Description 
Item Number Name 
1 001 Language Selects language used for all displays. 
2 102 Motor Power Sets output characteristics of drive based on kW size 

of motor. 
3 103 Motor Voltage Sets output characteristics of drive based on voltage 

ofmotor. 
4 104 Motor Frequency Sets output characteristics of drive based on nominal 

frequency of motor. This is typically equal to line 

frequency. 
5 105 Motor Current Sets output characteristics of drive based on nominal 

current in amps of motor. 
6 106 Motor Nominal Speed Sets output characteristics of drive based on nominal 

full load speed of motor. 
7 201 Minimum Frequency Sets minimum controlled frequency at which motor 

will run. 

8 202 Maximum Frequency Sets maximum controlled frequency at which motor 
will run. 

9 206 Ramp Up Time Sets time to accelerate motor from 0 Hz to nominal 
motor frequency set in Quick Menu Item 4. 

c_, 

or 0 

10 207 Ramp Down Time Sets time to decelerate motor from nominal motor 
frequency set in Quick Menu Item 4 to 0 Hz. 

11 323 Relayl Function Sets function of high voltage Form C relay. 

12 326 Relay 2 Function Sets function of low voltage Form A relay. 
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Status messages 
Status messages appear in the 4th line of the 
display - see example below. 

The left part of the status line indicates the active 
type of control of the frequency converter. 

The centre part of the status line indicates 

the active reference. 

The last part of the status line gives the present status, 

e.g. "Running", "Stop" or "Stand by". 

Auto mode (AUTO) 
The frequency converter is in Auto mode, i.e. control 
is carried out via the control terminals and/or serial 

communication. See also Auto start. 

Hand mode (HAND) 
The frequency converter is in Hand mode, i.e. control 

is carried out via the control keys. See Hand start. 

OFF (OFF) 

OFF/STOP is activated either by means of the control 
key, or by the digital inputs Hand start and Auto start 
both being a logic "0". See also OFF/STOP 

Local reference (LOCAL) 
If LOCAL has been selected, the reference is set via the 
[+/-} keys on the control panel. See also Display modes. 

Remote reference (REM.) 
If REMOTE has been selected, the reference is set 
via the control terminals or via serial communication. 
See also Display modes . 

Running (RUNNING) 
The motor speed now corresponds to the 

resulting reference. 

Ramp operation (RAMPING) 
The output frequency is now changed in accordance 
with the preset ramps. 

Auto-ramp (AUTO RAMP) 
Parameter 208 Automatic ramp-up/down is enabled, 

i.e. the frequency converter is trying to avoid a trip from 

overvoltage by increasing its output frequency. 

Sleep Boost (SLEEP .BST) 
The boost function in parameter 406 Boost 

setpoint is enabled. This function is only possible 
in Closed loop operation. 

Sleep mode (SLEEP) 
The energy saving function in parameter 403 

Sleep mode timer is enabled. This means that 
at present the motor has stopped, but that it will 

restart automatically when required. 

Start delay (START DEL) 
A start delay time has been programmed i parameter 
111 Start delay. When the delay has passed, the output 
frequency will start by ramping up to the reference. 

Run request (RUN REQ.) 

A start command has been given, but the motor 
will be stopped until a Run permissive signal 

is received via a digital input. 

Jogging (JOG) 
Jog has been enabled via a digital input or 

via serial communication. 

Jog request (JOG REQ.) 
A JOG command has been given, but the motor 
will remain stopped until a Run permissive signal 

is received via a digital input. 

Freeze output (FRZ.OUT.) 
Freeze output has been enabled via a digital input. 

Freeze output request (FRZ.REQ.) 
A freeze output command has been given, but the 

motor will remain stopped until a Run permissive 

signal is received via a digital input. 

Reversing and start (START F/R) 

22 MG.60.C5.02 - VLT is a registered Danfoss trademark 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 168 of 622



VLT® 6000 HVAC 

Reversing and start [2] on terminal 19 (parameter 

303 Digital inputs) and Start [1] on terminal 18 

(parameter 302 Digital inputs) are enabled at the 

same time. The motor will remain stopped until 

one of the signals becomes a logic '0'. 

Automatic Motor Adaptation running (AMA RUN) 
Automatic motor adaptation has been enabled in 

parameter 107 Automatic Motor Adaptation, AMA. 

Automatic Motor Adaptation completed 
(AMA STOP) 

Automatic motor adaptation has ben completed. 
The frequency converter is now ready for operation 
after the Reset signal has been enabled. Please 

note that the motor will start after the frequency 
converter has received the Reset signal. 

Stand by (STANDBY) 
The frequency converter is able to start the motor 
when a start command is received. 

Stop (STOP) 
The motor has been stopped via a stop signal 

from a digital input, [OFF/STOP] -buttom or 

serial communication. 

DC stop (DC STOP) 
The DC brake in parameter 114-116 has been enabled. 

DRIVE ready (UN. READY) 
The frequency converter is ready for operation, but 

terminal 27 is a logic "0" and/or a Coasting command 
has been received via the serial communication. 

Not ready (NOT READY) 
The frequency converter is not ready for operation, 

because of a trip or because OFF1, OFF2 

or OFF3 is a logic '0'. 

Start disabled (START IN.) 

This status will only be displayed if, in parameter 

599 Statemachine, Profidrive [1] has been selected 
and OFF2 or OFF3 is a logic '0'. 

Exceptions XXXX (EXCEPTIONS XXXX) 
The microprocessor of the control card has stopped 
and the frequency converter is out of operation. 
The cause may be noise on the line, motor 
or control cables, leading to a stop of the 

control card microprocessor. 

Check for EMC-correct connection of these cables. 
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List of warnings and alarms 
The table gives the different warnings and alarms 

and indicates whether the fault locks the frequency 

converter. After Trip locked, the mains supply must be 

cut and the fault must be corrected. Reconnect the 

mains supply and reset the frequency converter before 

being ready. A Trip can be reset manually in three ways 

1. Via the control key [RESET] 

2. Via a digital input 

3. Via serial communication In addition, an 

automatic reset may be selected in parameter 

400.Reset function. 

No. Description 
1 10 Volts low (10 VOLT LOW) 
2 Live zero fault (LIVE ZERO ERROR) 
4 Mains imbalance (MAINS IMBALANCE) 
5 Voltage warning high (DC LINK VOLTAGE HIGH) 

6 Voltage warning low (DC LINK VOLTAGE LOW) 
7 Overvoltage (DC LINK OVERVOLT) 
8 Undervoltage (DC LINK UNDERVOLT) 
9 Inverter overloaded (INVERTER TIME) 

Wherever a cross is placed under both Warning and 
Alarm, this can mean that a warning precedes the 
alarm. It can also mean that it is possible to program 
whether a given fault is to result in a warning or an 

alarm. This is possible, e.g. in parameter 117 Motor 
thermal protection. After a trip, the motor will be 

coasting and on the frequency converter alarm and 
warning will flash. If the fault is removed, only the 
alarm will flash. After a reset, the frequency converter 
will be ready to start operation again. 

10 Motor overloaded (MOTOR TIME) 
11 Motor thermistor (MOTOR THERMISTOR) 
12 Current limit (CURRENT LIMIT) 

13 Overcurrent (OVERCURRENT) 
14 Earth fault (EARTH FAULT) 

15 Switch mode fault (SWITCH MODE FAULT) 

16 Short-circuit (CURR.SHORT CIRCUIT) 
17 Serial communication timeout (STD BUSTIMEOUT) 
18 HPFB bus timeout (HPFB TIMEOUT) 
19 Fault in EEprom on power card (EE ERROR POWER) 

20 Fault in EEprom on control card (EE ERROR CONTROL) 
22 Auto-optimisation not OK (AMA FAULT) 

29 Heat-sink temperature too high (HEAT SINK OVERTEMP.) 

30 Motor phase U missing (MISSING MOTPHASE U) 

31 Motor phase V missing (MISSING MOTPHASE V) 

32 Motor phase W missing (MISSING MOT.PHASE W) 
34 HPFB communication fault (HPFB COMM. FAULT) 

37 Inverter fault (GATE DRIVE FAULT) 

39 Check parameters 104 and 106 (CHECK P.104 & P.106) 
40 Check parameters 103 and 105 (CHECK P.103 & P.106) 
41 Motor too big (MOTOR TOO BIG) 
42 Motor too small (MOTOR TOO SMALL) 
60 Safety stop (EXTERNAL FAULT) 
61 Output frequency low (FOUT < FLOW) 
62 Output frequency high (FOUT > FHIGH) 
63 Output current low (I MOTOR < I LOW) 
64 Output current high (I MOTOR > I HIGH) 
65 Feedback low (FEEDBACK < FDB LOW) 
66 Feedback high (FEEDBACK > FDB HIGH) 
67 Reference low (REF. < REF. LOW) 
68 Reference high (REF > REF. HIGH) 
69 Temperature auto derate (TEMP.AUTO DERATE) 

99 Unknown fault (UNKNOWN ALARM) 

Warning Alarm Trip locked 
x 

x x 

x x x 

x 

x 

x x 

x x 

x x 

x x 

x x 

x x 

x x x 

x 

x 

x 

x 
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Technical information about Harmonic filters 
Harmonic filters reducing the harmonic distortion on the mains supply are available. For details please ask your 
nearest Danfoss subsidiary for information and technical literature available, literature number MG.80.BX.YY 

Technical information about the new 75 and 90 kW version of the VLT 6000 
VLT 6102 and VLT 6122 superseed VLT 6100 and VLT 6125, so please make sure these units are used in new 
designs. 

Warning: 

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains. Also 

make sure that other voltage inputs have been disconnected, such as load-sharing (linkage of DC intermediate 

circuit), as well as the motor connection for kinetic back-up. 

Using VLT 6102 HVAC-6122HVAC, 380-460 V: wait at least 20 minutes 

Electrical data: 

VLT 6102 HVAC VLT 6122 HVAC 

Output current IVLT,N [A] (380-440 V) 147 177 

IVLT,N max. [A] (380-440 V) 162 195 

IVLT,N [A] (441-460V) 130 160 

IVLT,N max. [A] (441-460V) 143 176 

Output SVLT,N [kVA] (380-440 V) 102 123 
SVLT,N [kVA] (441-460 V) 104 127 

Typical shaft output [kW] 75 90 
Typical shaft output [HP] 100 125 

Rated input current [A] @ 400 V 145 174 
Rated input current [A] @ 460 V 128 158 
Max. pre-fuses [A] 225/225 250/250 
Efficiency 0.96-0.97 

Max. cable cross section (mm2/AWG) IP20 25-95 mm2 / 3/0 copper 
Aluminum connection to be made 

with Alu-Cu converter. 

Max. cable cross section (mm2/AWG) IP54 and NEMA 1 35-150 mm2 / 3/0 copper 
Connection of both copper and 

aluminium cable possible. 

Weight IP20 /NEMA 1 [kg] 54 54 

IP54 [kg] 77 77 

Switch frequency [kHz] 4.5 4.5 

Power loss at max. load 
Normal overload torque (110%) [W] < 1400 < 1600 
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Fuses 
In case of UL compliance the following fuses must be used: 

Bussman SIBA Littel Fuse Ferraz-Shawmut 
6102 FW H-220 2028220-200 L50S-225 A50-P225 
6122 FW H-250 2028220-250 L50S-250 A50-P250 

In case of non-UL compliance we recommend use of the above mentioned fuses or type gR. 

Enclosure size 

IP20 /NEMA 1 IP54 
Height A [mm] 800 940 
Width B (mm] 370 400 
Depth C [mm] 335 360 
Distance a [mm] 780 690 
Distance b [mm] 330 374 
Free air for cooling ab/be [mm] 225 225 
Drawing (enclosure type) D F 

See also section Mechanical dimensions for picture and details. 

EMC specifications 
When the drive has a built in RFI filter it meets the following specifications (according to EN55011) for 

conducted emission (see also VLT 6000 Design Guide, MG60B602, section EMC test results): 

- Class 1B up to 50 m of screened cable 

- Class 1A up to 150 m of screened cable 

- Class 1A up to 300 m of unscreened cable 

Acoustic noise 
IP20 /NEMA 1 enclosure: 

IP54 enclosure: 
* test pending 

67dB (A) 

66dB (A) * 

Tightening torque on power connections 
IP20: Allen screw 15-20 Nm 

NEMA 1/IP54: Allen screw 24 Nm 

We offer the same range of accessories as for the existing product range: 

LC filters 
use the same filters as today. 

This means: 

6102 175Z4702 
6122 175Z4703 

Terminal cover for IP20 units 
A terminal cover for use with the IP20 units is available. Ordering number: 175Z4280. 
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SWITCH 1-4 

1752A856.10 

100 101 102 103 
LI L2 LI L2 

4t____1 t 

RFI-SWITCH 

-DC +DC 
88 89 

LINE 

L3 
93 
L2 
92 

Compact IP54 VLT 6102-6122, 380-500 V 

175ZA851.10 

RFI-SWITCH 

01 02 03 - 35 36 
y_-J -,---J 

AUX RELAY -24V+ 

MOTOR 

-DC +DC 
88 89 

Compact IP20 VLT 6102-6122, 380-500 V 
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SWITCH 1-4 

175ZA854.10 

-DC +DC 
88 89 

RFI-SWITCH 

LINE 

L3 
93 
L2 
92 
LI 
91 

01 02 03 - 35 36 

AUX RELAY -24V+ 

NEMA 1 VLT 6102-6122, 380-500 V 

U V W 

96 97 98 

MOTOR 
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Addendum 

VLT® 6000 Series 
Instruction Manuals MG.60.A6.02 

Software Version 2.40 
(Software version number can be read in parameter 624) 

Additions: 
New parameter 118: Motor power factor (Cos 0). This parameter allows the user to calibrate the AEO 
function to the power factor of the motor so that AEO can be used with motors of 6, 8, and 12 poles as 
well as 2- and 4-pole motors as in the past. Value: 0.50 - 0.99. Default: 0.75. 

Add note to parameter 215, Current limit. NB! If the drive is in current limit and a stop command is initiated 
with the stop button on the LCP keypad, the drive output is immediately turned off and the motor will coast 
to a stop. 

New choice in parameter 001, Language. 
Finnish (SUOMI) [9]. 

New choices in parameter 007, Large display readout. 
Status word (STATUS WORD [HEX]) [28] 

Displays the actual drive status word (see parameter 608). 
Control word (CONTROL WORD [HEX]) [29] 

Displays the actual control word (see parameter 609). 
Alarm word (ALARM WORD [HEX]) [30] 

Displays the actual alarm word. 

LCP procedure for entering text: 

After selecting Display Text in parameter 007, select display line parameter (533 or 534) and press the 
CHANGE DATA key. Enter text directly into the selected line by using the UP, DN & LEFT, RIGHT arrow keys 
on the LCP. The UP and DN arrow keys scroll through the available characters. The Left and Right arrow keys 
move the cursor through the line of text. 

To lock in the text, press the OK key when the line of text is completed. The CANCEL key will cancel the text. 

The available characters are: 

ABCDEFGHIJKLMNOPQRSTUVWXYZEOAA60E t be 
/ - ( ) 012 3 4 5 6 7 8 9 'space' 

'space' is the default value of parameter 533 & 534. 
To erase a character that has been entered, it must be replaced with 'space'. 

New choices in parameter 417, Feedback function. 
Feedback 1 Only [7] 

If Feedback 1 Only is selected, terminal 53 is read as the feedback signal 
Feedback 1 is compared to Setpoint 1 for drive control. 

Feedback 2 Only [8] 
If Feedback 2 Only is selected, terminal 54 is read as the feedback signal 
Feedback 2 is compared to Setpoint 2 for drive control. 

and terminal 54 ignored. 

and terminal 53 ignored. 

August 2002 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 178 of 622



VLT® 6000 HVAC 

III Contents 

Introduction to HVAC 
Software version 4 

Safety regulations 5 

Warning against unintended start 5 

Introduction to Operating Instructions 6 

Available literature 7 

VLT 6000 advantages in a HVAC installation 7 

Control principle 8 

AEO - Automatic Energy Optimization 8 

Example of application - 

Speed control of fan in ventilation system 9 

Example of application - Constant 

pressure regulation in water supply system 10 

CE-labelling 11 

PC software and serial communication 11 

Software dialogue 11 

Modules 11 

Unpacking and ordering a VLT frequency converter 12 

Type code ordering number string 12 

Ordering form VLT 6000 HVAC 13 

Installation 
General technical data 14 

Technical data, mains supply 3 x 200 - 240 V 18 

Technical data, mains supply 3 x 380 - 460 V 19 

Technical data, mains supply 3 x 550 - 600 V 22 

Mechanical dimensions 25 

Mechanical installation 29 

Enclosure protection 29 

Field mounting 29 

Installation of VLT 6002-6005 200-240 V, VLT 6002-6011 380-400 V, 

VLT 6002-6011 550-600 V, Bookstyle IP 00, IP 20 and IP 54 29 

Installation of VLT 6006-6032 200-240 V, VLT 6016-6072 380-460 V, 

VLT 6016-6072 550-600 V, IP 20 and IP 54 30 

Installation of VLT 6032-6042 200-240 V, VLT 6075-6275 380-460 V, 

VLT 6100-6275 550-600 V, IP 00, IP 20 and IP 54 30 

Installation of VLT 6350-6550 380-500 V Compact IP 00, IP 20 and IP 54 31 

General information about electrical installation 32 

Earthing 32 

Cables 32 

Screened/armoured cables 32 

Extra protection with regard to indirect contact 32 

RFI switch 33 

High voltage test 35 

Heat emission from VLT 6000 HVAC 35 

Ventilation of integrated VLT 6000 HVAC 35 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 1 

O 
4-N 

O 

< > 
O 

0 
ca 

cv 
rr 

7-% 

CI) 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 179 of 622



VLT' 6000 HVAC 

EMC-correct electrical installation 35 

Use of EMC-correct cables 37 

Earthing of screened/armoured control cables 38 

VLT 6000 HVAC, enclosures 39 

Electrical installation, enclosures 42 

Electrical installation, power cables 43 

Tightening-up torque and screw sizes 46 

Mains connection 46 

Pre-fuses 46 

Motor connection 46 

Direction of motor rotation 47 

Parallel coupling of motors 47 

Motor cables 47 

Motor thermal protection 48 

Earth connection 48 

Installation of 24 Volt external DC supply 48 

DC bus connection 48 

High-voltage relay 48 

Control card 48 

Electrical installation, control cables 49 

Switches 1-4 50 

Bus connection 50 

Connection example, VLT 6000 HVAC 51 

Programming 
Control unit LCP 53 

Control keys for parameter setup 53 

Indicator lamps 54 

Local control 54 

Display mode 54 

Navigation between display modes 57 

Changing data 57 

Manual initialization 57 

Quick menu 58 

Programming 59 

Operation & Display 000-017 59 

The Setup configuration 59 

Setup of user-defined readouts 60 

Load and Motor 100-117 65 

Configuration 65 

DC-braking 70 

References & Limits 200-228 72 

Reference handling 73 

Reference type 76 

Inputs and outputs 300-328 81 

Analogue inputs 84 

Analogue/digital outputs 87 

Relay outputs 90 
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Application functions 400-427 92 

Sleep mode 93 

PID for process control 97 

PID overview 99 

Feedback handling 99 

Service functions 600-631 105 

Electrical installation of the relay card 110 

All about VLT 6000 HVAC 
Status messages 111 

List of warnings and alarms 113 

Aggressive environments 118 

Calculation of resulting reference 119 

Galvanic isolation (PELV) 120 

Earth leakage current 120 

Extreme running conditions 121 

Peak voltage on motor 122 

Switching on input 122 

Acoustic noise 122 

Derating for ambient temperature 123 

Derating for air pressure 123 

Derating for running at low speed 124 

Derating for long motor cables or cables with larger cross-section 124 

Derating for high switching frequency 124 

Motor thermal protection 124 

Vibration and shock 124 

Air humidity 124 

Efficiency 125 

Mains supply interference/harmonics 126 

Power factor 126 

EMC test results 127 

EMC immunity 128 

Definitions 130 

Factory settings 132 

Index 138 
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VLT 6000 HVAC 

Operating instructions 
Software version: 2.2x 

CE e 
These operating instructions can be used for all VLT 6000 
HVAC frequency converters with software version 2.2x. 
The software version number can be seen from parameter 
624. 
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VLT® 6000 HVAC 

The voltage of the frequency converter 
is dangerous whenever the equipment 
is connected to mains. Incorrect instal- 

lation of the motor or the frequency converter may 
cause damage to the equipment, serious personal 
injury or death. 
Consequently, the instructions in this manual, as 
well as national and local rules and safety 
regulations, must be complied with. 

Safety regulations 
1. The VLT frequency converter must be discon- 

nected from mains if repair work is to be carried 

out. 

Check that the mains supply has been 

disconnected and that the necessary time has 

passed before removing motor and mains plugs. 

2. The (OFF/STOP) key on the control panel of the 

VLT frequency converter does not disconnect the 

equipment from mains and is thus not to be used 

as a safety switch. 
3. Correct protective earthing of the equipment must 

be established, the user must be protected 
against supply voltage, and the motor must be 

protected against overload in accordance with 

applicable national and local regulations. 
4. The earth leakage currents are higher than 3.5 mA. 

5. Protection against motor overload is included in 

the factory setting. Parameter 117, Motor thermal 

protection, default value is ETR trip 1. 

I NB! 

1110 
The function is initialised at 1.0 x rated mo- 
tor current and rated motor frequency (see 

parameter 117, Motor thermal protection). 
For the North American market: The ETR functions 

ensure overload protection of the motor, Class 20, 

in accordance with NEC. 

6. Do not remove the plugs for the motor and 
mains supply while the VLT frequency converter 
is connected to mains. Check that the mains 

supply has been disconnected and that the 

necessary time has passed before removing 
motor and mains plugs. 

7. Reliable galvanic isolation (PELV) is not complied 
with if the RFI switch is placed in OFF position. 

This means that all control in- and outputs can 

only be considered low-voltage terminals with 

basic galvanic isolation. 

8. Please note that the VLT frequency converter has 

more voltage inputs than L1, L2, L3 when the DC- 

bus terminals are used. 

Check that all voltage inputs have been 

disconnected and that the necessary time has 

passed before repair work is commenced. 

Warning against unintended start 
1. The motor can be brought to a stop by means of 

digital commands, bus commands, references or a 

local stop, while the frequency converter is 

connected to mains. 
If personal safety considerations make it necessary 
to ensure that no unintended start occurs, these 

stop functions are not sufficient. 

2. While parameters are being changed, the motor 

may start. Consequently, the stop key [OFF/ 

STOP] must always be activated, following which 

data can be modified. 
3. A stopped motor may start if a fault occurs in the 

electronics of the VLT frequency converter, or if a 

temporary overload or a fault in the supply mains 

or the motor connection ceases. 

Warning 
Touching the electrical parts may be fatal - even after the 
equipment has been disconnected from mains. 
Using VLT 6002-6005, 220 and 500 V: 

Using VLT 6006-6550, 220 and 500 V: 

Using VLT 6002-6006, 550-600 V: 

Using VLT 6008-6027, 550-600 V: 

Using VLT 6032-6275, 550-600 V: 

wait at least 4 minutes 
wait at least 15 minutes 
wait at least 4 minutes 
wait at least 15 minutes 
wait at least 30 minutes 
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VLT' 6000 HVAC 

Introduction to Operating Instructions 

These Operating Instructions are intended as a tool for you as the person who is going to install, operate and pro- 
gram the VLT 6000 HVAC. 

A VLT 6000 HVAC comes with Operating Instructions as well as a Quick Setup Guide. In addition, a Design Guide 
can be ordered for use when designing installations that will include a VLT 6000 HVAC. See Available literature. 

Operating Instructions: These are instructions in how to ensure optimum mechanical and electrical 
installation, commissioning and service. The Operating Instructions also 
include a description of the software parameters, thereby enabling easy 

adaptation of the VLT 6000 HVAC to your application. 

Quick Setup Guide: Helps you to quickly install and commission the VLT 6000 HVAC. 

Design Guide: Used when designing installations that include a VLT 6000 HVAC. The De- 

sign Guide gives detailed information about VLT 6000 HVAC and HVAC in- 

stallations, including a selection tool to enable you to choose the right VLT 

6000 HVAC with its relevant options and modules. The Design Guide also 
contains examples of the most common HVAC applications. Furthermore, 
the Design Guide has all information relating to serial communication. 

These Operating Instructions are divided into four sections with information about VLT 6000 HVAC. 

Introduction to HVAC: 

Installation: 

Programming: 

All about VLT 6000 HVAC: 

IV. 

Indicates something to be noted 

by the reader. 

This section tells you the advantages you can obtain by using a VLT 6000 
HVAC - such as AEO, Automatic Energy Optimization, RFI filters and other 
HVAC-relevant functions. 

This section also contains examples of application as well as information 

about Danfoss and CE-labelling. 

This section tells you how to carry out mechanically correct installation of 

the VLT 6000 HVAC. 

In addition, this section includes a description of how to ensure that the in- 

stallation of your VLT 6000 HVAC is EMC-correct. Furthermore, a list is gi- 
ven of mains and motor connections, together with a description of the 

control card terminals. 

This section describes the control unit and the software parameters for the 

VLT 6000 HVAC. Also included is a guide to the Quick Setup menu, which 

allows you to get started on your application very quickly. 

This section gives information about status, warning and error messages 

from the VLT 6000 HVAC. Additionally, information is given on technical 

data, service, factory settings and special conditions. 

Indicates a general warning. Indicates a high-voltage warning. 
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VLT® 6000 HVAC 

Available literature 
The chart below gives an overview of the literature available for the VLT 6000 HVAC. 
Please note that variations may occur from one country to the next 

Comes 
with 

VLT 6000 
HVAC 

Operating 
Instructions 

MG.60.AX.YY 

X = version number 
yy = language version 
01 = Danish 
02 = English 

03 = German 
04 = French 
05 = Spanish 

06 = Italian 

07 = Swedish 
10 = Dutch 
20 = Finnish 
28 = Brazilian Portuguese 
51 = Danish, English, German 
52 = Danish, English, German, French 

Other literature 
for VLT 6000 

HVAC 

Design 
I Guide 
MG.60.BX.YY 

L 

VLT 6000 HVAC 
I Data sheet 

MD.60.AX.YY 
L 

- - - 
VLT 6350-6550 

I Installation Guide 
MG.56.AX.YY 

L 

IVLT 6000 HVACI 
I Cascade 

Controller 

L MG 60 IX YY 

Instructions 
for VLT 6000 

HVAC 

LCP Remote kit 
IP20 

L MI.56.AX.51 

LCP Remote kit 
IP54 

L MI 56 
' 
GX 52 

- - 1 LC-filter 
M 1.56.DX.51 

- - 
IP 20 terminal 

cover 

LM1.56.CX.51 

r - - 
RCD 

I instructions 
M1.66.AX.YY 

L 

r - 
Relay card 
instructions 

MI.66. BX.YY 
L 

r- - 
Software 

I Dialog 
MG.50.EX.YY 

L 

r - - 
PROFIBUS 

I Manual 
MG.10.LX.YY 

L 

r 
Metasys N2 

I Manual 
MG.60.FX.YY 
L 

r - - 
LonWorks 

I Manual 
MG.60.EX.YY 

rLandis 
Apogee FLN 

Manual 
LMG.60.GX.YY 

VLT 6000 advantages in a HVAC installation 
One advantage involved in using a VLT 6000 HVAC is 

that this unit has been designed to regulate the speed 
of fans and rotary pumps while consuming the 
smallest possible amount of energy. Consequently, if a 

VLT 6000 HVAC is used in a HVAC installation, opti- 
mum energy savings are guaranteed, since less 

energy is used with a VLT frequency converter than 

with the traditional HVAC regulation principles. 
Another advantage in using the VLT 6000 HVAC is 

that regulation is improved and can easily adapt to a 

new flow or pressure requirement in an installation. 

The use of a VLT 6000 HVAC offers the following 

additional advantages: 

VLT 6000 HVAC has been designed for HVAC 

applications. 
A wide power range - from 1.1-250 kW, 1.1-200 
kW for 550-600 V units with a unique design. 

IP 20 and IP 54 enclosures that can be mounted 
side by side. For power sizes > 55 kW ( 30kW for 

200 \/) IP 00 is also available. 
All unit types, except 550-600 V units, are 

available with an integral RFI filter, complying with 
EN 55011 class 1-A in the case of a 150 m 

screened/armoured motor cable and EN 55011 
class 1-B in the case of a screened/armoured 
motor cable up to 50 m long. 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 

User-friendly design, which makes VLT 6000 
HVAC easy to install, both mechanically and 

electrically. 

Detachable LCP control panel with Hand-Off-Auto 
buttons and a graphics display of local speed. 
High starting torque owing to Automatic Energy 
Optimization (AEO). 

Automatic Motor Adaptation (AMA) ensures opti- 
mum motor utilisation. 

Integral PID regulator with option of connecting 

two feedback signals (in connection with zoning), 

as well as setting of two set-points. 
Sleep mode, which automatically turns the motor 
off, e.g. when there is no need for more pressure 
or flow in a system. 
The "flying start" function enables the unit to catch 
a rotating fan. 

Automatic ramp up/down to ensure that the VLT 

6000 HVAC will not trip during acceleration or de- 

celeration. 
All standard units have three integral, serial 

protocols - RS 485 FC protocol, Johnson's Meta- 
sys N2 and Landis/Staefa Apogee FLN. 

Communication option cards that can be 

connected are LonWorks, Profibus for the VLT 

6000 HVAC. 
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VLT® 6000 HVAC 

Control principle 
A frequency converter rectifies AC voltage from mains 
into DC voltage, after which this DC voltage is 

converted into an AC current with a variable amplitude 
and frequency. 

1. Mains voltage 

3 x 200 - 240 V AC, 50 / 60 Hz 

3 x 380 - 460 V AC, 50 / 60 Hz 

3 x 550 - 600 V AC, 50 / 60 Hz 

The motor is thus supplied with variable voltage and 
frequency, which enables infinitely variable speed 
regulation of three-phased, standard AC motors. 

2 3 
4 

5 
I 

8 

L 

2. Rectifier 
A three-phase rectifier bridge that rectifies AC 
current into DC current. 

3. Intermediate circuit 

DC voltage = -12 x mains voltage M. 

4. Intermediate circuit coils 

Even out the intermediate circuit voltage and 

reduce the harmonic current feedback to the 

mains supply 

1 

7 

5. Intermediate circuit capacitors 

Even out the intermediate circuit voltage. 

6. Inverter 

Converts DC voltage into variable AC voltage with 
a variable frequency. 

7. Motor voltage 
Variable AC voltage, 10-100% of mains supply 

voltage. 

8. Control card 

This is where to find the computer that controls 
the inverter which generates the pulse pattern by 

which the DC voltage is converted into variable 

AC voltage with a variable frequency. 

AEO - Automatic Energy Optimization 
Normally, the U/f characteristics have to be set on the 

basis of the expected load at different frequencies. 

However, knowing the load at a given frequency in an 

installation is often a problem. This problem can be 

solved by using a VLT 6000 HVAC with its integral 

Automatic Energy Optimization (AEO), which ensures 
optimum energy utilization. All VLT 6000 HVAC units 

feature this function as a factory setting, i.e. it is not 

necessary to adjust the frequency converter U/f ratio 

in order to obtain maximum energy savings. In other 

frequency converters, the given load and voltage/ 
frequency ratio (U/f) must be assessed to carry out 
correct setting of the frequency converter. 

Using Automatic Energy Optimization (AEO), you no 

longer need to calculate or assess the system 

characteristics of the installation, since Danfoss VLT 

6000 HVAC units guarantee optimum, load- 

dependent energy consumption by the motor at all ti- 

mes. 

The figure on the right illustrates the working range of 

the AEO function, within which energy optimization is 

enabled. 

x 

1.00 

0.75 

0 
0 

0.50 

0 

0.25 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 
Frequency 

0.8 0.9 1.0 

If the AEO function has been selected in parameter 

101, Torque characteristics, this function will be 

constantly active. If there is a major deviation from the 

optimum U/f ratio, the VLT frequency converter will 

quickly adjust itself. 

Advantages of the AEO function 
Automatic energy optimization 
Compensation if an oversize motor is used 

AEO matches operations to daily or seasonal 

fluctuations 
Energy savings in a constant air volume system 

Compensation in the oversynchronous working 

range 

Reduces acoustic motor noise 
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Example of application - Speed control of fan in ventilation system 
The AHU installation is able to distribute air through- 
out the building or to one or several parts of a 

building. 
Normally, an AHU installation consists of a fan and a 

motor that supply air, a fan scroll and a duct system 
with filters. If centralised air distribution is applied, the 

efficiency of the installation will increase and major 

energy savings can be made. 

A VLT 6000 HVAC enables excellent control and 
monitoring, thereby ensuring perfect conditions in the 

building at all times. 

Set the following parameters: 

This example shows an application with Run permis- 
sive, warning against no load and warning for filter 
change. 
The Run permissive function ensures that the VLT 

frequency converter will not start the motor until the 

discharge damper has opened. If the V-belt to the fan 

breaks and if the filter is to be changed, this 
application will also give a warning on an output. 

12 

16 

18 

27 

39 

42 

4 

5\ 0 

Run permissive 

four > fHIGH 
Change filter 

Warning 
Broken V-belt 

DANFOSS 
17511A401.1 1 

Start comp. 
°Wive Damper 

motor 
Damper 

I:ConfidbratiOn.. -10pen)o.OPIOL. 

Par. 221 Warning:. Low current,,ILow Depends on unit. 

Par. 224 Warning: High frequency, fi.0 
Par. 300 Terminal 16 Digital inputs Run permissive [8] 

Par. 302 Terminal 18 Digital inputs Start [1] 

Para 308 Terminal 53, analogue input voltage Reference [1] 

Par.-309 TerrninaL53,.Min.- 0 V 

Terminal 53, max: scaling -^ 

Par. 319 Output 

1--Par. 323 Relay 1 

Output: frequency greater than tuGH par. 2241 

Start commandactive [27 

r Par. 326 Relay 2 Alarm or.warning [12] 

Par. 409 Function at no load Warning'[1] . 
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VLT® 6000 HVAC 

Example of application - Constant pressure regulation in water supply system 
The demand for water from waterworks varies 

considerably over the 24 hours of a day. In the night, 
practically no water is used, while in the morning and 

in the evening the consumption is high. In order to 
maintain a suitable pressure in the water supply lines 

in relation to the current demand, the water supply 
pumps are equipped with speed control. The use of 

frequency converters enables the energy consumed 
by the pumps to be kept at a minimum, while 
optimizing the water supply to consumers. 

A VLT 6000 HVAC with its integral PID controller ens- 
ures simple and quick installation. For example, an IP 

54 unit can be mounted close to the pump on the wall 

and the existing mains cables can be used as mains 
supply to the frequency converter. 

A Danfoss MBS 33 0-10 bar can be fitted a couple of 

metres from the joint outlet point from the waterworks 
to obtain closed loop regulation. Danfoss MBS 33 is a 

two-wire transmitter (4-20 mA) that can be powered 
directly from a VLT 6000 HVAC. 

The required setpoint (e.g. 5 bar) can be set locally in 

parameter 418 Setpoint 1. 

1.11:717-f-r 

) 

Set the following parameters: 

LI5aT.T.17567'COTifigTilation 

Maximum re:ferende . . Par 205. 

f . 

LI 
L2 

L3 

N 

PE 

Ft 

-fill I 
91 92 93 95 

LI L2L3PE 

V LT6000 

U V W PE 

96 97 98 99 
9 0 0 

12 0 

Danfoss 
MBS 33 

27 0 

18 0 

39 0 

55 0 

60 0 
0-10 bar 

of 

Closed loop [1] 

Hz 

Par. 31.5: 

IT Par.- 316 

Terminal 8nidital inputs Statt [1] 

ertnina1,60analod-ae input. cOrtent, Feedbat 

Terminal 60;--Minsbaling 

Terminal 60, 
.:.. 

.Sleep L-Par. 403- 

Par. 404 

20 mA 

-.710 se6.-' 
Sleep frequency 15 Hz 

Par. 405 Wake-up frequency r 20 Hz 

Par. 406 Boost setpoint 125% 

Par,. 414 Maximum feedback 10 

Par. 415:!, Process units Bar [16] 

Par. 41,8- -Setpoint 1 p. 5 bar' 

Par. 423 PID Proportiorfal gain 0.6 

rPar. 424: . PID integration, time 10 

10 MG.60.A7.02 - VLT is a registered Danfoss trade mark 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 188 of 622



VLT° 6000 HVAC 

CE-labelling 
What is CE-labelling ? 

The purpose of CE-labelling is to avoid technical 
obstacles to trade within EFTA and the EU. The EU 

has introduced the CE-label as a simple way of 

showing whether a product complies with the rele- 

vant EU directives. The CE-label says nothing 
about the quality or specifications of a product. 
Three EU directives relate to frequency converters: 

The machine directive (89/392/EEC) 
All machines with critical, moving parts are 

comprised by the machine directive which 
came into force on 1 January 1995. Since a 

frequency converter is largely electrical by 

function, it does not fall under the machine 

directive. However, if a frequency converter is 

supplied for use in a machine, we provide in- 

formation about the safety aspects relating to 

the frequency converter. We do that by 

means of a manufacturer's declaration. 

The low voltage directive (73/23/EEC) 
Frequency converters must be CE-labelled in 

accordance with the low voltage directive 
which came into force on 1 January 1997. 
This directive applies to all electrical 

equipment and units used in the 50-1000 V 

AC and 75-1500 V DC voltage ranges. 
Danfoss provides its units with CE-labels in 

accordance with the directive and issues 
declarations of conformity upon request. 

The EMC directive (89/336/EEC) 
EMC is short for electromagnetic 
compatibility. The presence of 
electromagnetic compatibility means that the 

mutual interference between different 

components/appliances is so small that the 

functioning of the appliances is not affected. 

The EMC directive came into force on 1 

January 1996. In accordance with the 
directive, Danfoss CE-labels its products and 

issues a declaration of conformity upon 
request. 

To help ensure that your installation is EMC-correct, 
the manual provides detailed instructions for instal- 

lation. Furthermore, we specify which norms that 

are complied with by which of our products. We of- 

fer the filters that can be seen from the 

specifications and gladly provide other types of as- 
sistance that can help you obtain the best possible 
EMC result. 

In most cases the VLT frequency converter is used 

by professionals of the trade as a complex 
component forming part of a larger appliance, 

system or installation. It must be noted that the 
responsibility for the final EMC properties of the 

appliance, system or installation rests with the 

installer. 

NOTE: 550-600 V units are not CE labelled. 

PC software and serial communication 
Danfoss offers a number of serial communication opti- 

ons. Serial communication allows monitoring, 
programming and controlling one or several units from 

a centrally placed computer. 

All VLT 6000 HVAC units have a RS 485 port as 

standard with a choice of three protocols. The three 

protocols selectable in parameter 500 Protocols are: 

FC protocol 
Johnson Controls Metasys N2 

Landis/Stefa Apogee FLN 

A bus option card allows higher transmission speed 

than RS 485. In addition, a higher number of units can 

be linked to the bus and alternative transmission me- 

dia can be used. Danfoss offers the following option 

cards for communication: 
Profibus 

Lon Works 

Software Dialogue 
Using the RS 485 port enables communication, e.g. 

with a PC. A WindowsTM program, called Software 

Dialog, is available for this purpose. It can be used to 
monitor, program and control one or several VLT 6000 

HVAC units. 

Modules 
Information on the installation of various modules is 

not included in this manual. See the Design Guide for 

VLT 6000 HVAC or contact Danfoss. 

500-566 Serial communication 

I 
I NB! 

Information on the use of RS-485 serial inter- 

face is not included in this manual. Please 

contact Danfoss and ask for the Design Guide. 
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VLT® 6000 HVAC 

Unpacking and ordering a VLT frequency conver- 
ter 
Are you are in doubt as to which VLT frequency con- 
verter you have received and which options it 

contains? Use the following table to find out. The table 
can also be used for ordering a VLT 6000 HVAC. 

Type code ordering number string 
On the basis of your order, the VLT frequency conver- 
ter is given an ordering number that can be seen from 
the nameplate on the unit. The number may look as 

follows: 

VLT-6008-H-T4-B20-R3-DL-F10-Al 0 

This means that the frequency converter ordered is a 

VLT 6008 for three-phase mains voltage of 380-460 V 

(T4) in Bookstyle enclosure IP 20 (B20). The hardware 
variant is with integral RFI filter, classes A & B (R3). 

The frequency converter features a control unit (DL) 

with a PROFIBUS option card (F10). Character no. 8 

(H) indicates the application range of the unit: H = 

HVAC. 

Bookstyle IP 20 

Mains voltage, rated: 

INAot6r .power: 200-240V 380 -460 V 

:-1".1 kW VLT .6002. .V1376002- 

1.5 kW 
2.2 kW 
3.0 kW 
4.0 kW 
5.5 kW 
7.5 kW 

VLT 6003 
VLT 6004 
VLT 6005 

VLT 6003 
VLT 6004 
VLT 6005 
VLT 6006 
VLT 6008 
VLT 6011 

Mains voltage, rated: 

Motor power 200-240 V 380-460 V 550-600 V 

[1r1 kW: VLT-6902 : ,VIT.6002 -VLT6002 
(1.5' kW' -VLT .6003 VLT .6003 VLT :6003 
'272.kW-VL-T-6004.-V15-6004-V15-6004 
3.0 kW VLT 6005 VLT 6005 VLT 6005 
4.0 kW VLT 6006 VLT 6006 VLT 6006 
5.5 kW VLT 6008 VLT 6008 VLT 6008 
7.5 kW VLT 6011 VLT 6011 VLT 6011 
11 kW VLT 6016 VLT 6016 VLT 6016 
15 kW VLT 6022 VLT 6022 VLT 6022 
18.5 kW VLT 6027 VLT 6027 VLT 6027 
22 kW VLT 6032 VLT 6032 VLT 6032 
30 kW VLT 6042 VLT 6042 VLT 6042 
37 kW VLT 6052 VLT 6052 VLT 6052 
45 kW VLT 6062 VLT 6062 VLT 6062 

Units in the range of 1.1-45 kW, 220-240 V and 
380-460 V come with enclosure IP 20, IP 54. 

For 550-600 V units, 1.1-7.5 kW are IP20 and 
NEMA 1 units; 11 kW-45 kW are available in NEMA 

1 enclosures. 

Mains voltage, rated: 

Motor power 400 V 1) 460 V 1) 550-600 V 

55 kW VLT 6072 VLT 6072 
75 kW VLT 6100 VLT 6072 VLT 6100 
90 kW VLT 6125 VLT 6100 VLT 6125 
110 kW VLT 6150 VLT 6125 VLT 6150 
132 kW VLT 6175 VLT 6150 VLT 6175 
160 kW VLT 6225 VLT 6175 VLT 6225 
200 kW VLT 6275 VLT 6225 VLT 6275 
250 kW VLT 6350 VLT 6275 
315 kW VLT 6400 VLT 6350 
355 kW VLT 6500 VLT 6400 
400 kW VLT 6550 VLT 6500 
450 kW VLT 6550 

Units in the range of 55-450 kW, 400 and 460 V 

come with enclosure IP 00, IP 20 or IP 54. 

550-600 V units are available in !POO and NEMA 1 

enclosures in the range of 55-200 kW. 

1) The max. output depends on the mains voltage 
connected to the unit. 

Hardware variants 
All units in the programme are available in the 

following hardware variants: 

ST: Standard unit with or without control unit. 

EX: Extended unit for VLT type 6350 - 6550 with 
control unit, connection of external 24 V DC 

supply for back-up of control PCB. 

DX: Extended unit for VLT type 6350 - 6550 with 
control unit, built-in mains fuses and 
disconnector, connection of external 24 V DC 

supply for back-up of control PCB. 

RFI-filter 

Bookstyle units always come with an integral RFI 

filter that complies with EN 55011-1B with 20 m 

screened /armoured motor cable and EN 55011-1A 
with 150 m screened/armoured motor cable. 

Units for a mains voltage of 240 V and a motor 

power of up to and including 3.0 kW (VLT 6005) and 

units for a mains voltage of 380-460 V and a motor 

power of up to 7.5 kW (VLT 6011) are always 
supplied with an integral class 1A & 1B filter. 

Units for higher motor power than these (3.0 and 

7.5 kW, respectively) can be ordered either with or 

without an RFI filter. 550-600 V units are not 

available with RFI filters. 

Control unit (keypad and display) 

All types of units in the programme, except for IP 54 

units, can be ordered either with or without the 

control unit. IP 54 units always come with a control 

unit. 

Conformal Coating 
All types of units in the programme are available 

with or without conformal coating of the PCB. 

12 MG.60.A7.02 - VLT is a registered Danfoss trade mark 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 190 of 622



VLT® 6000 HVAC 

Ordering form VLT 6000 HVAC 

VLT 
Power sizes 
e.g. 6008 

6002 1.1kW 
6003 1.5kW 
6004 2.2kW 
6005 3.0kW 
6006 4.0kW 
6008 5.5kW 
6011 7.5kW 
6016 11kW 
6022 15kW 
6027 18.5kW 
6032 22kW 
6042 30kW 
6052 37kW 
6062 45kW 

I 

6 }-H-T + AL 

Application 
range 
HVAC 

6002 1.1kW 
6003 1.5kW 
6004 2.2kW 
6005 3.0kW 
6006 4.0kW 
6008 5.5kW 
6011 7.5kW 
6016 11kW 
6022 15kW 
6027 18.5kW 
6032 22kW 
6042 30kW 
6052 37kW 
6062 45kW 
6072 55kW 
6100 75/90kW 
6125 90/110kW 
6150 110/132kW 
6175 132/160kW 
6225 160/200kW 
6275 200/250kW 
6350 250/315kW 
6400 315/355kW 
6500 355/400kW 
6550 400/450kW 

No. units of 
this type 

Required 
delivery date 
Ordered by: 

Mains voltage 
3x200-240V 
3x380 460V 
3x550-600V 
Enclosure 

F3ookstyle IP 2Q 

T2 
T4 
T6 

B20_1 

6002-6005 200-240V 
6002-6011 380-460V 
IP 00 1 COO 

6042-6062 200-240V 
6075-6550 380-460V 
6100-6275 550-600V 
IP 20 1 C20 
6002-6032 200-240V 
6002-6072 380-460V 
6002-6011 550-600V 
IP 54 1054 
6002-6062 200-240V 
6002-6550 380-460V 
NEMA 1 CNI 

6042-6062 200-240V 
6075-6550 380-460V 
6002-6275 550-600V 
Standard 

Extended with external 
24 VDC. Available only in 
VLT 6350-6550 380-500V 
Hardware variant 
Same as EX with builtin 
main fuses and disconnector 

RFI filter 
Available w/o filter in the range 
6006-6062 200-240V 
6016-6275 380-460V 
6002-6275 550-600V 
Integral filter used with 
6042-6062 200-240V 
6100-6550 380-460V 
Integral filter used with 
6002-6032 200-240V 
6002-6072 380-460V 

Date: 
Take a copy of the ordering forms. 
Fill them in and send or fax your 
order to the nearest office of the 
Danfoss sales organisation 

1ST 

ID 

xj- 

I- 

1 R31- 

Display unit (LCP) 
Without LCP (not an option with 

I I-- 

With LCP 1DL 

Fleldbus option card 
No option 
Profibus 
LonWorks free Topology Process 
LonWorks 78 KBPS 
LonWorks 1.25 MBPS 

FOO 
F10 
F40 
F41 
F42 

Application option card 
With relay card (not with fieldbus option) A31 
Cascade controller option A32 

Conformal coating 
Without coating 
With coating (standard w/ VLT 6350-6550) 

CO 
C1 

* 550-600V Units do not have an RFI filter available, 
they are RO only 

N 

d 
N 
Ln 

N 
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VLT' ® 6000 HVAC 

General technical data 

Mains supply (L1, L2, L3): 

Supply voltage 200-240 V units 3 x 200/208/220/230/240 V ±10% 
Supply voltage 380-460 V units 3 x 380/400/415/440/460 V ±10% 
Supply voltage 550-600 V units 3 x 550/575/600 V ±10% 
Supply frequency 50/60 Hz +1% 
Max. imbalance of supply voltage: ±3% 
VLT 6002-6011/380-460 V and 550-600 V and VLT 6002-6005/200-240 V ±2.0% of rated supply voltage 
VLT 6016-6072/380-460 V and 550-600 V and VLT 6006-6032/200-240 V ±1.5% of rated supply voltage 
VLT 6075-6550/380-460 V and VLT 6042-6062/200-240 V ±3.0% of rated supply voltage 
VLT 6100-6275/550-600 V 13% of rated supply voltage 
True Power Factor (A) 0.90 nominal at rated load 
Displacement Power Factor (cos. (p) near unity (>0.98) 
No. of switches on supply input L1, L2, L3 approx. 1 time/2 min. 

Max. short-circuit current 100.000 A 

VLT output data (U, V, W): 

Output voltage 0-100% of supply voltage 
Output frequency 0 - 120 Hz, 0 - 1000 Hz 

Rated motor voltage, 200-240 V units 200/208/220/230/240 V 

Rated motor voltage, 380-460 V units 380/400/415/440/460/500 V 

Rated motor voltage, 550-600 V units 550/575 V 

Rated motor frequency 50/60 Hz 

Switching on output Unlimited 
Ramp times 1 - 3600 sec. 

Torque characteristics: 

Starting torque 
Starting torque (parameter 110 High break-away torque) 
Acceleration torque 
Overload torque 

110% for 1 min. 
Max. torque: 160% for 0.5 sec. 

100% 
110% 

Control card, digital inputs: 
Number of programmable digital inputs 8 

Terminal nos. 16, 17, 18, 19, 27, 29, 32, 33 
Voltage level 0-24 V DC (PNP positive logics) 
Voltage level, logical "0" < 5 V DC 

Voltage level, logical "1" > 10 V DC 

Maximum voltage on input 28 V DC 

Input resistance, Ri 2 kit 
Scanning time per input 3 msec. 
Reliable galvanic isolation: All digital inputs are galvanically isolated from the supply voltage (PELV). In addition, 
the digital inputs can be isolated from the other terminals on the control card by connecting an external 24 V 

DC supply and opening switch 4. See Switches 1-4. 

Control card, analogue inputs: 
No. of programmable analogue voltage inputs/thermistor inputs 2 

Terminal nos. 53, 54 

Voltage level - 10 V DC (scalable) 

Input resistance, R, approx. 10 kit 
No. of programmable analogue current inputs 1 

Terminal no. ground 55 

Current range 0/4 - 20 mA (scalable) 

Input resistance, R, 200 

Resolution 10 bit + sign 

Accuracy on input Max. error 1% of full scale 

Scanning time per input 3 msec. 

Reliable galvanic isolation: All analogue inputs are galvanically isolated from the supply voltage (PELV) and other 

high-voltage terminals. 
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VLT® 6000 HVAC 

General technical data 

Control card, pulse input: 
No. of programmable pulse inputs 3 
Terminal nos. 17, 29, 33 
Max. frequency on terminal 17 5 kHz 
Max. frequency on terminals 29, 33 20 kHz (PNP open collector) 
Max. frequency on terminals 29, 33 65 kHz (Push-pull) 
Voltage level 0-24 V DC (PNP positive logics) 
Voltage level, logic '0' < 5 V DC 

Voltage level, logic '1' > 10 V DC 

Maximum voltage on input 28 V DC 

Input resistance, R, 2 ki2 

Scanning time per input 3 msec. 

Resolution 10 bit + sign 

Accuracy (100-1 kHz), terminals 17, 29, 33 Max. error: 0.5% of full scale 

Accuracy (1-5 kHz), terminal 17 Max. error: 0.1% of full scale 
Accuracy (1-65 kHz), terminals 29, 33 Max. error: 0.1% of full scale 

Reliable galvanic isolation: All pulse inputs are galvanically isolated from the supply voltage (PELF). In addition, 
pulse inputs can be isolated from the other terminals on the control card by connecting an external 24 V DC 

supply and opening switch 4. See Switches 1-4. 

Control card, digital/pulse and analogue outputs: 
No. of programmable digital and analogue outputs 2 

Terminal nos. 42, 45 

Voltage level at digital/pulse output 0 - 24 V DC 

Minimum load to ground (terminal 39) at digital/pulse output 600 Q 

Frequency ranges (digital output used as pulse output) 0-32 kHz 

Current range at analogue output 0/4 - 20 mA 

Maximum load to ground (terminal 39) at analogue output 500 Q 

Accuracy of analogue output Max. error: 1.5% of full scale 

Resolution on analogue output. 8 bit 

Reliable galvanic isolation: All digital and analogue outputs are galvanically isolated from the supply voltage (PELV) 

and other high-voltage terminals. 

Control card, 24 V DC supply: 

Terminal nos. 12, 13 

Max. load 200 mA 

Terminal nos. ground 20, 39 

Reliable galvanic isolation: The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the 

same potential as the analogue outputs. 

Control card, RS 485 serial communication: 
Terminal nos. 68 (TX+, RX+), 69 (TX-, RX-) 

Reliable galvanic isolation: Full galvanic isolation (PELV). 

Relay outputs: 
No. of programmable relay outputs 2 

Terminal nos., control card 4-5 (make) 

Max. terminal load on 4-5, control card 50 V AC, 1 A, 60 VA, 75 V DC, 1 A, 30 W 
Max. terminal load on 4-5, control card for ULJcUL applications 30 V AC, 1 A / 42.5 V DC, 1 A 
Terminal nos., power card and relay card 1-3 (break), 1-2 (make) 
Max. terminal load on 1-3, 1-2, power card and relay card 240 V AC, 2 A, 60 VA 
Max. terminal load on 1-3, 1-2, power card 50 V DC, 2 A 
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VLT® 6000 HVAC 

General technical data 
External 24 Volt DC supply: (only available with VLT 6350 - 6550): 

Terminal nos. 35, 36 
Voltage range 24 V DC ±15% (max. 37 V DC for 10 sec.) 
Max. voltage ripple 2 V DC 

Power consumption 15 W - 50 W (50 W for start-up, 20 msec.) 
Min. pre-fuse 6 Amp 
Reliable galvanic isolation: Full galvanic isolation if the external 24 V DC supply is also of the PELV type. 

Cable lengths and cross-sections: 
Max. motor cable length, screened cable 150 m 

Max. motor cable length, unscreened cable 300 m 

Max. motor cable length, screened cable VLT 6011 380-460 V 100 m 

Max. motor cable length, screened cable VLT 6011 550-600 V 50 m 

Max. DC-bus cable length, screened cable 25 m from frequency converter to DC bar. 

Max. cable cross-section to motor, see next section 
Max. cross-section for control cables 1.5 mm2/16 AWG 
Max. cross-section for serial communication 1.5 mm2/16 AWG 

If UL/cUL is to complied with, cable with temperature class 60/75 °C must be used (VLT 6002 - 6072 380 - 500 V) 

If UUcUL is to complied with, cable with temperature class 75 °C must be used (VLT 6042 - 6062 200 - 240 V, VLT 

6072 - 6550 380 - 500 V, 6100-6275 550-600) 

Control characteristics: 
Frequency range 0 - 1000 Hz 

Resolution on output frequency ±0.003 Hz 

System response time 3 msec. 
Speed, control range (open loop) 1:100 of synchro. speed 
Speed, accuracy (open loop) < 1500 rpm: max. error ± 7.5 rpm 

> 1500 rpm: max. error of 0.5% of actual speed 
Process, accuracy (closed loop) < 1500 rpm: max. error ± 1.5 rpm 

> 1500 rpm: max error of 0.1% of actual speed 
All control characteristics are based on a 4-pole asynchronous motor 

Accuracy of Display readout (parameters 009-012 Display readout): 
Motor current [5], 0 - 140% load Max. error: ±2.0% of rated output current 

Power kW [6], Power HP [7], 0 - 90% load Max. error: ±5.0% of rated output power 

Externals: 

Enclosure IP 00, IP 20, IP 54 
Vibration test 0.7 g RMS 18-1000 Hz random. 3 directions for 2 hours (IEC 68-2-34/35/36) 
Max. relative humidity 93 % +2 %, -3 % (IEC 68-2-3) for storage/transport 
Max. relative humidity 95% non condensing (IEC 721-3-3; class 3K3) for operation 
Ambient temperature 

VLT 6002-6005 200-240V 6002-6011 380-460V 6002-6011 550-600 V Bookstyle. IP 20 Max. 45°C (24-hour average max. 40°C) 

VLT 6006-6062 200-240V 6016-6550 380-460V 6016-6275 550-600 V IP 00, IP 20 Max. 40°C (24-hour average max. 35°C) 

VLT 6002-6062 200-240V 6002-6550 380-460V IP 54 Max. 40°C (24-hour average max. 35°C) 

See Derating for high ambient temperature 
Min. ambient temperature in full operation 0°C 

Min. ambient temperature at reduced performance -10°C 

Temperature during storage/transport -25 - +65/70°C 

Max. altitude above sea level 1000 m 

See Derating for high air pressure 

EMC standards applied, 
Emission EN 50081-1/2, EN 61800-3, EN 55011, EN 55014 
Immunity EN 50082-2, EN 61000-4-2, IEC 1000-4-3, EN 61000-4-4 

EN 61000-4-5, ENV 50204, EN 61000-4-6, VDE 0160/1990.12 
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VLT® 6000 HVAC 

I NB! 
Ii VLT 6002-6275, 550-600 V units do not 

comply with EMC, Low Voltage 
or PELV directives. 

VLT 6000 HVAC protection: 
Electronic motor thermal protection against overload. 

Temperature monitoring of heat-sink ensures that the VLT frequency converter cuts out auto-derates 
if the temperature reaches 90°C for IP 00 and IP 20. For IP 54, the cut-out temperature is 80°C. An 

overtemperature can only be reset when the temperature of the heat-sink has fallen below 60°C. 
The VLT frequency converter is protected against short-circuiting on motor terminals U, V, W. 

The VLT frequency converter is protected against earth fault on motor terminals U, V, W. 

Monitoring of the intermediate circuit voltage ensures that the VLT frequency converter cuts out if the 

intermediate circuit voltage gets too high or too low. 

If a motor phase is missing, the VLT frequency converter cuts out or auto-derates. 
If there is a mains fault, the VLT frequency converter is able to carry out a controlled deramping. 
If a mains phase is missing, the VLT frequency converter will cut out when a load is placed on the motor. 
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VLT' 6000 HVAC 

Technical data, mains supply 3 x 200 - 240 V 

According to international requirements VLT type 6002 

Output current °) Ivuus, [A] 6.6 
Iva MAX (60 s) [A] 7.3 

Output power (240 V) SVU,N [kVA] 2.7 

Typical shaft output PVLI1.1,1 [kW] 1.1 

Typical shaft output PVLIIV [HP] 1.5 
Max. cable cross-section 

to motor and DC-bus [mm2 /AWG] 4/10 

Max. input current (200 V) (RMS) IL.N [A] 6.0 7.0 
Max. cable cross-section 
power [mm2] /[AWG] 2 ) 4/10 
Max. pre-fuses [A]/UL ') [A] 16/10 
Mains contactor [Danfoss type] CI 6 

Efficiency 3) 0.95 
Weight IP 20 [kg] 7 

Weight IP 54 [kg) 11.5 

Power loss at max. load. [W] Total 76 

6003 6004 6005 6006 6008 6011 

7.5 10.6 12.5 16.7 24.2 30.8 
8.3 11.7 13.8 18.4 26.6 33.9 
3.1 4.4 5.2 6.9 10.1 12.8 
1.5 2.2 3.0 4.0 5.5 7.5 
2 3 4 5 7.5 10 

4/10 4/10 4/10 4/10 16/6 16/6 

10.0 12.0 16.0 23.0 30.0 

4/10 4/10 4/10 4/10 16/6 16/6 
16/15 25/20 25/25 35/30 50 60 

CI 6 CI 6 CI 6 CI 6 CI 9 CI 16 

7 9 9 23 23 23 

11.5 13.5 13.5 35 35 38 

95 126 172 194 426 545 
Enclosure VLT type Bookstyle IP 20/Compact IP 20/IP 54 

(Bookstyle IP 20 is available in power range VLT 6002-6005). 

Mains supply 3 x 200 - 240 V 

According to international requirements VLT type 

Output current Ivur,, [A) (200-230 V) 

Iva MAX (60 s) [A] (200-230 V) 

IvaN [A] (240 V) 

Iva. mAx (60 s) [A] (240 V) 

Output power SVLT.1,1 [kVA] (240 V) 

Typical shaft output PVLTN [kWJ 

10*] = Typical shaft output PAIN [HP] 
Max. cable cross-section to motor and 

DC-bus [mm2/AWG] copper 

aluminium 

Min. cable cross -section to motor and 

DC-bus Imm2/AWGI 

Max. input current (200 V) (RMS) ILN [A] 

Max. cable, cross-section 
power [mm2/AWG] copper 

aluminium 

Max. pre-fuses [A]/UL ' I [A] 

Mains contactor [Danfoss type] 
[AC value] 

Efficiency 31 

Weight IP 00 [kg] 

Weight IP 20 [kg) 

Weight IP 54 [kg] 

Power loss at max. load: [W] 

6016 6022 6027 6032 6042 6052 6062 

46.2 59.4 74.8 88.0 115 143 170 

50.6 65.3 82.3 96.8 127 158 187 

46.0 59.4 74.8 88.0 104 130 154 

50.6 65.3 82.3 96.8 115 143 170 

19.1 24.7 31.1 36.6 41.0 52.0 61.0 
11 15 18.5 22 30 37 45 

15 20 25 30 40 50 60 

16/6 

16/6 

35/2 

35/2 

35/2 

35/2 

50/0 

50/0 

70/1/0 

95/3/051 

95/3/0 120/4/0 

90/250mcm'' 1 20/300mcm'' 

10/8 10/8 10/8 16/6 10/8 10/8 10/8 

46.0 59.2 74.8 88.0 101.3 126.6 149.9 

16/6 

16/6 

35/2 

35/2 

35/2 

35/2 

50/0 

50/0 

70/1/0 

95/3/01 

95/3/0 120/4/0 

90/250mcmfl i 20/300mcm. 

60 80 125 125 150 200 250 
CI 32 

AC-1 
CI 32 
AC-1 

CI 37 
AC-1 

CI 61 

AC-1 

CI85 CI85 CI141 

0.95 

90 90 90 

23 30 30 48 101 101 101 

38 49 50 55 104 104 104 

545 783 1042 1243 1089 1361 1613 

Enclosure IP 20+NEMA 1 kit, IP 54/NEMA 12 

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R, or Ferraz Shawmut type ATMR must be used. Fuses must 
be designed for protection in a circuit capable of supplying a maximum of 100,000 Amps ms (symmetrical), 500 V maximum. 

2. American Wire Gauge. 
3. Measured using 30 m screened motor cable at rated load and rated frequency. 
4. Current ratings fulfill UL requirements for 208-240 V 

5. Connection stud 1 x M8 / 2 x M8. 
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VLT® 6000 HVAC 

Technical data, mains supply 3 x 380 - 460 V 

According to international requirements VLT type 

Output current Iva,, [A] (380-440 V) 

Ivur IAN< (60 s) [A] (380-440 \/) 

IVLTN [A] (441-460 V) 

mAx (60 s) [A] (441-460 \./) 
Output power Svur,ry [kVA] (400 V) 

Sv1T,N [kVA] (460 V) 

Typical shaft output Pvii.N [kW] 

Typical shaft output PVLTN [HP] 

Max. cable cross-section 
to motor [mm2/AWG] 

Max. input current ILN [A] (380 V) 

(RMS) ILN [A] (460 V) 

Max. cable cross-section, 
power Imm21/[AWG] 2 ) 

Max. pre-fuses [A] /UL ' [A] 

Mains contactor [Danfoss type] 
Efficiency 31 

Weight IP 20 
Weight IP 54 

Power loss at max 

Enclosure 

[kg] 

[kg] 

load. [W] Total 

VLT type 

6002 6003 6004 6005 6006 6008 6011 

3.0 4.1 5.6 7.2 10.0 13.0 16.0 

3.3 4.5 6.2 7.9 11.0 14.3 17.6 

3.0 3.4 4.8 6.3 8.2 11.0 14.0 
3.3 3.7 5.3 6.9 9.0 12.1 15.4 

2.2 2.9 4.0 5.2 7.2 9.3 11.5 
2.4 2.7 3.8 5.0 6.5 8.8 11.2 
1.1 1.5 2.2 3.0 4.0 5.5 7.5 

1.5 -2 3 5 7.5 10 

4/10 4/10 4/10 4/10 4/10 4/10 4/10 

2.8 3.8 5.3 7.0 9.1 12.2 15.0 

2.5 3.4 4.8 6.0 8.3 10.6 14.0 

4/10 4/10 4/10 4/10 4/10 4/10 4/10 
16/6 16/10 16/10 16/15 25/20 25/25 35/30 
CI 6 CI 6 CI 6 CI 6 CI 6 CI 6 CI 6 

0.96 

8 8 8,5 8,5 10,5 10,5 10,5 
11.5 11.5 12 12 14 14 14 

67 92 110 139 198 250 295 

Bookstyle IP 20/Compact IP 20/IP 54 

(Bookstyle IP 20 is available in the VLT 6002-6011 power range) 

Mains supply 3 x 380 - 460 V 

According to international requirements VLT type 

Output current IvoiN [A] (380-440 V) 

Ivur mAx (60 s) [A] (380-440 V) 

[A] (441-460 V) 

MAX (60 s) IN (441-460 V) 

Output power SvaN [kVA] (400 V) 

Svary [kVA] (460 V) 

Typical shaft output PVLT.N (kW) 

Typical shaft output PVLT.N [1-19 

Max. cable cross-section 
to motor and DC-bus [mm2 /AWG] 
Min. cable cross-section 
to motor and DC -bus") [mm2/AWG] 

Max. input current ILN [A] (380 V) 

(RMS) 11_,N [A] (460 V) 

Max. cable cross-section, 
power Imm2V[AWG] 

Max. pre-fuses [A]/UL ' )[A] 

Mains contactor [Danfoss type] 

Efficiency at rated frequency 
Weight IP 20 [kg] 
Weight IP 54 [kg] 

Power loss at max. load. pArl 

Enclosure 

6016 6022 6027 6032 6042 6052 6062 6072 

24.0 32.0 37.5 44.0 61.0 73.0 90.0 106 

26.4 35.2 41.3 48.4 67.1 80.3 99.0 117 

21.0 27.0 34.0 40.0 52.0 65.0 77.0 106 

23.1 29.7 37.4 44.0 57.2 71.5 84.7 117 

17.3 23.0 27.0 31.6 43.8 52.5 64.7 73.4 

16.7 21.5 27.1 31.9 41.4 51.8 61.3 84.5 
11 15 18.5 22 30 37 45 55 

15 20 25 30 40 50 60 75 

16/6 16/6 16/6 16/6 35/2 35/2 50/0 50/0 

10/8 10/8 10/8 10/8 10/8 10/8 16/6 16/6 

24.0 32.0 37.5 44.0 60.0 72.0 89.0 104 

21.0 27.6 34.0 41.0 53.0 64.0 77.0 104 

16/6 16/6 16/6 16/6 35/2 35/2 50/0 
63/40 63/40 63/50 63/60 80/80 100/100 125/125 150/150 
Cl 9 CI 16 CI 16 Cl 32 CI 32 CI 37 CI 61 CI 85 

0.96 
? 21 22 27 28 41 42 43 
? 41 42 42 54 56 56 60 

419 559 655 768 1065 1275 1571 1851 

IP 20/IP 54 

1. To comply with UL/cUL, use pre-fuses type Bussmann KTS-R or Ferraz Shawmut type ATMR. Place the fuses to protect a 

circuit capable of supplying max. 100,000 amps rms (symmetrical), 500 V max. 
2. American Wire Gauge. 
3. Measured using 30 m screened motor cable at rated load and rated frequency. 
4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. 

Always comply with national and local regulations on min. cable cross-section. 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 19 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 197 of 622



El 

Technical data, mains supply 3 x 380 - 460 V 

According to international requirements VLT type 

Output current 1,13,,, [A] (380-440 V) 

Ivy-. MAX (60 s) [A] (380-440 V) 

I vaN [A] (441-460 V) 

Im_r. um (60 S) IN (441-460 V) 

Output power SyLT N [kVA] (400 V) 

SvaN [kVA] (460 V) 

Typical shaft output (380-440 V) Pvim [kW] 

Typical shaft output (441-460 V)PyLT,N [HP] 

Max. cross-section of copper cable 
to motor and DC-bus (380-440 V) [mm2]5) 

Max. cross-section of copper cable 
to motor and DC-bus (441-460 V) [mm2]5) 

Max. cross-section of aluminium cable 
to motor and DC-bus (380-440 V) [mm2)5) 

Max. cross-section of aluminium cable 

.C3 

to motor and DC-bus (441-460 V) [mm2]5) 

Max. cross-section of copper cable 
to motor and DC-bus (380-440 V) [AWG)5) 

Max. cross-section of copper cable 
to motor and DC-bus (441-460 V) [AWG]5) 

Max. cross-section of aluminium cable 
to motor and DC-bus (380-440 V) [AWG)5) 

Max. cross-section of aluminium cable 
to motor and DC-bus (441-460 V) [AWG]5) 

Max. cross-section of cable to motor, 

and DC -bus"" (rnm21AWG15) 

Max. input current ILN [A] (380 V) 

(RMS) I LN [A] (460 V) 

Max. cross-section of copper cable 
81 to power (380-440 A [mm2)5) 

Max. cross-section of copper cable 
to power (441-460 V) [mm2)5) 

Max. cross-section of aluminium cable 
to power (380-440 A trnm 215) 

Max. cross-section of aluminium cable 
to power (441-460 V) [mm2]5) 

Max. cross-section of copper cable 
to power (380-440 V) [AWGI5) 

Max. cross-section of copper cable 
to power (441-460 V) [AWG)5) 

Max. cross-section of aluminium cable 
to power (380-440 V) [AWG]5) 

Max. cross-section of aluminium cable 
to power (441-460 V) [AWG)5) 

Min. cable cross-section to motor, 

VLT® 6000 HVAC 

607561 6100 6125 6150 6175 6225 6275 

106 147 177 212 260 315 368 
117 162 195 233 286 347 405 
106 130 160 190 240 302 361 

117 143 176 209 264 332 397 
73 102 123 147 180 218 255 
84.5 104 127 151 191 241 288 

55 75 90 110 132 160 200 

75 100 125 150 200 250 300 

70 95 120 2x70 2x70 2x95 2x120 

70 70 95 2x70 2x70 2x95 2x120 

95 90 120 2x70 2x95 2x120 2x150 

70 120 150 2x70 2x120 2x120 2x150 

1/0 3/0 4/0 2x1/0 2x2/0 2x3/0 2x250mcm 

1/0 2/0 3/0 2x1/0 2x1/0 2x3/0 2x4/0 

3/0 250mcm 300mcm 2x2/0 2x4/0 2x250mcm 2x350mcm 

3/0 4/0 250mcm 2x2/0 2x3/0 2x250mcm 2x300mcm 

10/8 10/8 10/8 10/8 10/8 16/6 16/6 

103 145 174 206 256 317 366 
103 128 158 185 236 304 356 

70 95 120 2x70 2x70 2x95 2x120 

70 70 95 2x70 2x70 2x95 2x120 

95 90 120 2x70 2x95 2x120 2x150 

70 120 150 2x70 2x120 2x120 2x150 

1/0 3/0 4/0 2x1/0 2x2/0 2x3/0 2x250mcm 

1/0 2/0 3/0 2x1/0 2x1/0 2x3/0 2x4/0 

3/0 250mcm 300mcm 2Z2/0 2x4/0 2x250mcm 2x350mcm 

3/0 4/0 250mcm 2x2/0 2x3/0 2x250mcm 2x300mcm 

and DC-bus 4) trn rn2/AWGP) 10/8 10/8 10/8 10/8 10/8 16/6 
Max. pre-fuses [A]/UL ' l[A] 150/150 250/220 250/250 300/300 350/350 450/400 500/500 
Integral pre-fuses [A]/UL ' )[A] 15/15 15/15 15/15 30/30 30/30 30/30 30/30 
Mains contactor [Danfoss Type) 

Pre-fuses SMPS [A]/UL ' l[A] 
Weight IP 00 [kg] 

CI 85 CI 85 

5.0/5.0 
109 109 

CI 141 

109 

CI 141 

146 

CI 250EL CI 250EL 

146 146 

CI 300EL 

146 

Weight IP 20 [kg] 121 121 121 161 161 161 161 

Weight IP 54 [kg] 124 124 124 177 177 177 177 

Efficiency at rated frequency 0.96-0.97 
Power loss at max. load [W] 1430 1970 2380 2860 3810 4770 5720 

Enclosure IP 00 / IP 20/ IP 54 

1. To comply with UL/cUL, use pre-fuses type Bussmann KTN-R, or Ferran Shawmut type ATMR. The fuses protect a circuit capable 

of supplying max. 100,000 amps rms (symmetrical), 500 V max. 

2. American Wire Gauge. 
3. Measured using 30 m screened motor cable at rated load and rated frequency. 

4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Always comply with national 

and local regulations on min. cable cross-section. 

5. Connection stud 1 x M8 / 2 x M8. 
6. Not for new designs. For new designs, use VLT 6072 
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VLT® 6000 HVAC 

Technical data, mains supply 3 x 380 - 460 V 
According to international requirements VLT type 

Output current IvaN [A] (380-440 V) 

Ivo-. nox (60 s) [A] (380-440 V) 

IvaN [A] (441-460 V) 

IvumAx (60 s) [A] (441-460 V) 

Output power SvaN [kVA] (440 V) 

SvaN [kVA] (460 V) 

Typical shaft output (380-440 V) Pvcr,N [kW] 

Typical shaft output (441-500 V) Pvix N [HP] 

Max. cross-section of 

copper cable to motor 

and loadsharing (380-440 V) [mm2]5) 

Max. cross-section of 

copper cable to motor 

and loadsharing (441-460 V) [mm2]5) 

Max. cross-section of 

aluminium cable to motor 

and loadsharing (380-440 V) [mm2]5) 

Max. cross-section of 

aluminium cable to motor 

.0*(0= and loadsharing (441-460 V) (mm2]S 

Max. cross-section of 

copper cable to motor 
and loadsharing (380-440 V) [AWG]2I 5) 

Max. cross-section of 

copper cable to motor 

and loadsharing (441-460 V) [AWG]2) 5) 

Max. cross-section of 
aluminium cable to motor 
and loadsharing (380-440 V) [AWG]zs 
Max. cross-section of 

aluminium cable to motor 
and loadsharing (441-460 V) [AWG]2)5) 

6350 6400 6500 6550 
480 600 658 745 
528 660 724 820 
443 540 590 678 
487 594 649 746 

345 431 473 536 
353 430 470 540 
250 315 355 400 

350 450 500 600 

2 x 150 2 x 185 2 x 240 2 x 300 

3 x 70 3 x 95 3 x 120 3 x 150 

2 x 120 2 x 150 2 x 185 2 x 300 

3 x 70 3 x 95 3 x 95 3 x 120 

2 x 185 2 x 240 2 x 300 
3 x 120 3 x 150 3 x 185 3 x 185 

2 x 150 2 x 185 2 x 240 

3 x 95 3 x 120 3 x 150 3 x 185 

2 x 250mcm 2 x 350mcm 2 x 400mcm 2 x 500mcm 

3 x 2/0 3 x 3/0 3 x 4/0 3 x 250mcm 

2 x 4/0 2 x 300mcm 2 x 350mcm 2 x 500mcm 

3 1/0 3 x 3/0 3 x 3/0 3 x 4/0 

2 x 350mcm 2 x 500mcm 2 x 600mcm 2 x 700mcm 

3 x 4/0 3 x 250mcm 3 x 300mcm 3 x 350mcm 

2 x 300mcm 2 x 400mcm 2 x 500mcm 2 x 600mcm 
3 x 3/0 3 x 4/0 3 x 250mcm 3 x 300mcm 

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTN-R, KTS-R must be used. The fuses must be placed to protect 
a circuit capable of supplying max. 100,000 amps rms (symmetrical), 500 V maximum. 

2. American Wire Gauge. 
3. Measured using 30 m screened motor cable at rated load and rated frequency. 

4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. 
Always comply with national and local regulations on min. cable cross-section. 

5. Connection stud 1 x M8 / 2 x M8. 
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VLT° 6000 HVAC 

Technical data, mains supply 3 x 550-600 V 

According to international requirements 

+V- 

Output current IVLT.N [A] (550 V) 

I v1_1". w,x (60 s) [A] (550 V) 

I VLT.N [A] (550 V) 

lwr, ',AN< (60 s) [AH575 V) 

6002 

2.6 
2.9 

2.4 

2.6 

6003 

2.9 
3.2 

2.7 

3.0 

6004 

4.1 

4.5 
3.9 

4.3 

6005 

5.2 

5.7 

4.9 

5.4 

6006 

6.4 

7.0 

6.1 

6.7 

6008 

9.5 
10.5 

9.0 

9.9 

6011 

11.5 

12.7 
11.0 

12.1 

Output SVLTA [ kVA] (550 V) 2.5 2.8 3.9 5.0 6.1 9.0 11.0 

Svuus, [kVA] (575 V) 2.4 2.7 3.9 4.9 6.1 9.0 11.0 

Typical shaft output P WW1 vi.s.N 

Typical shaft output PAT , [H 

1.1 . 

1.5 

1.5 

2 

2.2 

3 

3 

4 

4 

5 

5.5 

7.5 

7.5 

10 

Max. copper cable cross-section to motor 
brake and loadsharing41 [mm2] 4 4 4 4 4 4 4 

[AWG]2) 10 10 10 10 10 10 10 

Rated Input Current IVLT.N [A] (550 V) 2.5 2.8 4.0 5.1 6.2 9.2 11.2 

1,,,J,,, [A] (600 V) 2.2 2.5 3.6 4.6 5.7 8.4 10.3 

Max.copper cable cross-section, 
power, NEMA 1°) 

[mm2] 4 4 4 4 4 4 4 

[AWG] 2) 10 10 10 10 10 10 10 

Max. prefuses (mains)'1 [-]/UL [A] 3 4 5 6 8 10 15 

Efficiency 0.96 
Weight POD [kg) 

Ilbs) 

Weight IP2O/NEMA 1 [kg] 10.5 10.5 10.5 10.5 10.5 10.5 10.5 
fibs] 23 23 23 23 23 23 23 

Estimated power loss at 

max. load (550 V) [WI 65 73 103 131 161 238 288 
Estimated power loss at 

max. load (600 V) [W] 63 71 102 129 160 236 288 

Enclosure IP20 and NEMA 1 

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTS-Rtype or exact equivalent must be used for VLT 6002-6072. 
If ULJcUL is to be complied with, prefuses type Bussman FWP semi-conductor type or exact equivalent must be usd for VLT 

6100-6275. 
If ULJcUL is to be complied with, use type gG fuse for VLT 6002-6072 and type gR for VLT 6100-6275. 
Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be 

designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 600 V maximum. 
2. American Wire Gauge (AWG). 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20. 

Always comply with national and local regulations on min. cable cross-section. 
4. Connection stud 1 x M8 / 2 x M8 for VLT 6100-6275. 
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VLT® 6000 HVAC 

Technical data, mains supply 3 x 550-600 V 
According to international requirements 

NM- 

ti 

Output current IVLTN [A] (550 V) 

6016 

18 

6022 

23 

6027 

28 

6032 

34 

6042 

43 

6052 

54 

6062 

65 

6072 

81 

'TM< (60 s) [A] (550 V) 20 25 31 37 47 59 72 89 
lv LT,N [A] (550 V) 17 22 27 32 41 52 62 77 

LAT. (60 s) [A] (575 V) 19 24 30 35 45 57 68 85 

Output SvuN [kVA] (550 V) 17 22 27 32 41 51 62 77 

Svu:N [kVA] (575 V) 17 22 27 32 41 52 62 77 

Typical shaft output RAIN [kW] 11 15 18.5 22 30 37 45 55 

Typical shaft output Pvcr ry [HP] 15 20 25 30 40 50 60 75 

Max. copper cable cross-section to motor 
brake and loadsharing°' [mm2] 

[AWG]2) 

16 

6 

16 

6 

16 

6 

35 

2 

35 

2 

50 

1/0 
50 

1/0 

50 

1/0 

Min. cable cross-section to motor 
brake and loadsharing3) [mm2] 

[AWG]2 ) 

0.5 
20 

0.5 

20 

0.5 

20 

10 

8 

10 

8 

16 

6 

16 

6 

16 

6 
0 

7,70 

70- 
4-J 
CI) 

Rated Input Current 1,,trA [A] (550 V) 

Ivcr,N [A] (600 V) 

18 

16 

22 

21 

27 

25 

33 

30 

42 

38 

53 

49 

63 

58 

79 

72 

Max.copper cable cross-section, 
power, NEMA 
[mm2] 

[AWG12) 

16 

6 

16 

6 

16 

6 

35 

2 

35 

2 

50 

1/0 

50 

1/0 

50 

1/0 

Max. prefuses (mains)') [-] /UL [A] 20 30 35 45 60 75 90 100 
Efficiency 0.96 
Weight IP00 [kg] 

[Ibs] 

Weight IP20 /NEMA 1 [kg] 

[Ibs] 

23 

51 

23 

51 

23 

51 

30 

66 

30 

66 

48 

106 

48 

106 

48 

106 

Estimated power loss at 

max. load (550 V) [W] 
Estimated power loss at 

max. load (600 V) [W] 

451 

446 

576 

576 

702 

707 

852 

838 

1077 

1074 

1353 

1362 

1628 

1624 

2029 

2016 

Enclosure NEMA 1 

1. If UUcUL is to be complied with, pre-fuses type Bussmann KTS-Rtype or exact equivalent must be used for VLT 6002-6072. 
If UL/cUL is to be complied with, prefuses type Bussman FWP semi-conductor type or exact equivalent must be usd for VLT 

6100-6275. 
If ULAUL is to be complied with, use type gG fuse for VLT 6002-6072 and type gR for VLT 6100-6275. 
Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be 

designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 600 V maximum. 

2. American Wire Gauge (AWG). 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20. 

Always comply with national and local regulations on min. cable cross-section. 
4. Connection stud 1 x M8 / 2 x M8 for VLT 6100-6275. 
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VLT' 6000 HVAC 

Technical data, mains supply 3 x 550-600 V 

According to international requirements 

Output current IvaN [A] (550 V) 

6100 

104 

6125 

131 

6150 6175 6225 6275 

151 201 253 289 
Ivcr. MAN (60 s) [A] (550 V) 114 144 166 221 278 318 
Ivu.,,, [A] (550 V) 99 125 144 192 242 289 

',LT, mAx (60 s) [A] (575 V) 109 138 158 211 266 318 

Output Svcr,,, [kVA] (550 V) 99 125 144 191 241 275 

SvEr.N [kVA] (575 V) 99 124 143 191 241 288 

C131:13 

Typical shaft output Rum [kW] 75 90 110 132 160 200 

Typical shaft output RAJ. N [HP] 100 125 150 200 250 300 

Max. copper cable cross-section to motor 
brake and loadsharing4) [mm2] 

[AWG)21 

120 

4/0 

120 

4/0 
120 2x120 2x120 2x120 

4/0 2x4/0 2x4/0 2x4/0 k = 

Max. aluminium cable cross-section to motor 
brake and loadsharing') [mm2] 

[AWG12) 

185 

300 mcm 
185 

300 mcm 
185 2x185 2x185 2x185 

300 mcm 2x300 mcm 2x300mcm 2x300mcm 

Min. cable cross-section to motor 
brake and loadsharing31 [mm2] 6 6 6 2x6 2x6 2x6 

[AWG]2t 8 8 8 2x8 2x8 2x8 

Rated Input Current IvaNiAl (550 A 101 128 147 196 246 281 

1,LT.,,, [A] (600 V) 92 117 134 179 226 270 

Max.copper cable cross-section, 
power, NEMA 14) 

[mm2] 120 120 120 2x120 2x120 2x120 
[AWG12) 4/0 4/0 4/0 2x4/0 2x4/0 2x4/0 
Max. aluminium cable cross-section, 
power, NEMA 1°) 

[mm2] 185 185 185 2x185 2x185 2x185 
[AWG[21 300 mcm 300 mcm 300 mcm 2x300 mcm 2x300 mcm 2x300mcm 

Max. prefuses (mains)'1 [-[JUL [A] 125 175 200 250 350 400 

Integral prefuses 

(softcharge circuit, AC)5) [-]/UL [A] 15(Qty.3) 15(Qty.3) 15(Qty.3) 30(Qty.3) 30(Qty.3) 30(Qty.3) 
Integral prefuses 

(softcharge resistors, DC)5) [-]/UL [A] 12(Qty.1) 12(Oty.1) 12(Qty.1) 12(Qty.2) 12(Qty.2) 12(Qty.2) 

Integral prefuses61 (SMPS) [-[JUL [A] 5 5 5 5 5 5 

Efficiency 0.96-0.97 
Weight IPOO 

Weight IP20 /NEMA 1 

[kg] 

[lbs] 

[kg] 

[lbs] 

109 

240 

121 

267 

109 

240 
121 

267 

109 

240 

121 

267 

146 

322 
161 

355 

146 

322 

161 

355 

146 

322 

161 

355 

Estimated power loss at 

max. load (550 V) 

Estimated power loss at 

max. load (600 V) 

[W] 

[W] 

2605 

2560 

3285 

3275 

3785 

3775 

5035 

5030 

6340 

6340 

7240 

7570 

Enclosure IPOO and NEMA 1 

1. If UL/cUL is to be complied with, pre-fuses type Bussmann KTS-Rtype or exact equivalent must be used for VLT 6002-6072. 
If UL/cUL is to be complied with, prefuses type Bussman FWP semi-conductor type or exact equivalent must be usd for VLT 

6100-6275. 
If UL/cUL is to be complied with, use type gG fuse for VLT 6002-6072 and type gR for VLT 6100-6275. 

Not following the recommendation may result in unnecessary damage of the drive in case of malfunction. Fuses must be 

designed for protection in a circuit capable of supplying a maximum of 100,000 Arms (symmetrical), 600 V maximum. 

2. American Wire Gauge (AWG). 

3. Min. cable cross-section is the smallest cable cross-section allowed to be fitted into the terminals to comply with IP20. 

Always comply with national and local regulations on min. cable cross-section. 
4. Connection stud 1 x M8 / 2 x M8 for VLT 6100-6275. 
5. Integral prefuses (softcharge circuit, AC) must be AC Littelfuse KLK or exact equivalent. 

Integral prefuse (softchage resistors, DC) must be KLKD or exact equivalent. 

6. Integral prefuse (SMPS) must be Bussman KTK type or exact equivalent. 
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VLT® 6000 HVAC 

II Mechanical dimensions 
All measurements in mm. 

VLT type -A- B f-C-1 a l b ras /6b1 Type 
Bookstyle IP 20 200-240 V 
6002 - 6003 395 90 260 384 70 100 A 
6004 - 6005 395. 130 260 '384 70 1 00 A 

Bookstyle IP 20 380-460 V 
6002 - 6005 

: 

395 90 260 .. :384 - 70 
., 

..100: A 
6006 - 6011 395 130 260 - 384 . 70 100 A 

IP 00 200-240 V 

6042 - 6062 800 370 335 - 7E30 270 225 B 

IP 00 380-460 V 
6075 - 6125 800 370 :335 ' 780 ' 270 -.225 B 

6150 - 6275 1400 420 A00 ,- 1380 , 350 :225 . - B 

6350 - 6550 .1896 : 1099 490: -- . - 400 (aa)* H 

IP 20 200-240 V 
6002 - 6003 395 220 160 '384 200 :100 C 

6004 - 6005 . 395 ' 220 200 : - 384 200 .:100 : C 

6006 - 6011 -.560: - 242 260 .7 ' T.540 ' 200 ' 200 D 

6016 - 6022 700 . 242 260 680 200 '200 D 

6027 - 6032 800 308 296 780 270 200 D 

6042 - 6062 954 370 1 335 "780 ' 270 "225 E 

IP 20 380-460 V 
6002 - 6005 395- : 220 160 - ., 384: 200 2 60 , C 
6006 - 6011 .295 -: 220 '200 -.: ', .:384, 1 200 '''1'00 '' C 
6016 - 6027 560 242 260: - 1540 ' ' 200 1"'200 _- D 

6032 - 6042 700. 242 260 680 200 200 . D 

6052 - 6072 800 308 296 .780 270 200 D 

6075 - 6125 954 370 .335 780 ' 270 225 E 

6150 - 6275 .1554 420 400. , 1,380 350 '225 E 

6350 - 6550 :2010 1200 / 600 - "-:- , - 400- '(a) H 

VLT type M1 B c D b aa/bb Type 
IP 54 200-240 V 
6002 - 6003 460 , 282 195 85 260 258 100 F 

6004 - 6005 530 282 195 1 85 330. 258 100 F 

6006 - 6011 810 355 280 70 560 330 , 5200, ' F 

6016 - 6032 940 400 280 70 690 375 200 F 

6042 - 6062 937 495 421 - 830 ~ 374 225 G 

IP 54 380-460 V 

6002 - 6005 460 1 282 195 85 260 258 1100 F 

6006 - 6011 '530 282 195 85 330 258 [..1'00 F 

6016 - 6032 .810 -> 355 280 70 560 330 1200 F 

6042 - 6072 940 4 400 280 70 690 375 /:200 F 

6075 -6125 937 1 495 421 1 - 830 374 / 225 , G 
6150 - 6275 1572 495 425 - 1465 445 1225 G 
6350 - 6550 2010 1200 600 - - - 400 (aa) H 

aa: Min. air above enclosure 
bb: Min. air below enclosure 
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VLT' 6000 HVAC 

III Mechanical dimensions 
All measurements are in mm. 

VLT type 1-A B C a b I aa/bb*1 Type 
IP 00 550-600 V 1 

6100-6150 t800/31.55 ' 370/14.57 335/13.19 780/30.71 270/10.631 250 

6175-6275 ;1400/55.12, 420/16.54 400/15.75 1380/54.33 350/13:78 l 300 

I. 

IP 20/NEMA 1 550-600 s 

_. : 

1 

I 

6002-6011 395/15:55 l 220/8.66 200/7.87 384/15.12 200/7:87 1 100 

6016-6027 560/22.05 ! 242/9.53 260/10.23 1 540/21.26 200/7.87 I 200 D 

6032-6042 ,700/27.56 1 242/9.53 260/10.23 680/26.77 200/7:87 '1 200 D, 

6052-6072 '800/3t50' 308/12.13 296/11.65 780/30.71 270/10.63,; 200 -D. 
6100-6150 954/37.60 , 370/14.57 335/13.19. 780/30.71 270/10.63! 250 
6175-6275 

Option for IP 00 VLT 6075-6275 

1554/61.22: 

- .. _ 

Al 

420/16.54 

B1 

400/15.75' 1380/54.33 

' Cl 

350/13:78 i 300 

IP 20 bottom cover 
6100 - 6125 175_ 370 7336 
6150 - 6275 175- 420 .400 

*) aa: Min. air above enclosure 

bb: Min. air below enclosure 
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VLT® 6000 HVAC 

Mechanical dimensions 

Type A, IP20 

tEi__ '5 5 

VLT 6075-6125 

VLT 6150-6275 

Type B, IPOO 

With option and enclosure IP20 

Type C, IP20 

'5 5 

Type D, IP20 

Type E, IP20 

Type F, IP54 

Type G, IP54 

'8 5 

VLT 6075-6125 

VLT 6150-6275 

016 

MG.60.A6.02 - VLT is a registered Danfoss trade mark 27 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 205 of 622



VLT® 6000 HVAC 

Mechanical dimensions (cont.) 

13 

A 

176FA043,10 

Type H, IP 00, IP 20, IP 54 
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VLT® 6000 HVAC 

Mechanical installation 
Please pay attention to the requirements 
that apply to integration and field 
mounting kit, see the below list. The 

information given in the list must be observed to 
avoid serious dama e or in'u es eciall when 
installing large units. 

The VLT frequency converter must be installed 
vertically. 

The VLT frequency converter is cooled by means of air 

circulation. For the unit to be able to release its 

cooling air, the minimum distance over and below the 

unit must be as shown in the illustration below. 

To protect the unit from overheating, it must be 

ensured that the ambient temperature does not rise 

above the max. temperature stated for the VLT 

frequency converter and that the 24-hour average 

temperature is not exceeded. The max. temperature 
and 24-hour average can be seen from the General 
Technical Data. 

If the ambient temperature is in the range of 45°C - 

55 °C, derating of the VLT frequency converter will 

become relevant, see Derating for ambient tempera- 

ture. 

The service life of the VLT frequency converter will be 

reduced if derating for ambient temperature is not 

taken into account. 

Enclosure protection 

Bookstyle 

IP 00 IP 20 NEMA 1 IP 54 

OK 

VLT 6002-6032 200-240 V - 

VLT 6002-6550 380-460 V OK 

VLT 6002-6011 550-600 V - 

VLT 6016-6072 550-600 V - 

VLT 6100-6275 550-600 V OK 

OK OK 

OK OK 

OK OK 

OK 

OK 

Field-mounting 

Bookstyle 

VLT 6002-6032 200-240 V 

IP 00 

- 

- 

IP 20 NEMA 1 

No 

No 

IP 54 

OK C 
0 
co 

N. 

VLT 6002-6550 380-460 V No No OK 

IP 20 with 4x top cover 

VLT 6002-6005 200-240 V OK OK 

VLT 6002-6016 380-460 V OK OK 

VLT 6002-6011 550-600 V OK OK 

IP 20 terminal cover 

VLT 6006-6032 200-240 V OK OK 

VLT 6022-6072 380-460 V OK OK 

VLT 6016-6072 550-600 V OK 

Spacing when installing of VLT 6002-6005 200-240 V, VLT 6002-6011 380-460 V, 

VLT 6002-6011 550-600 V, Bookstyle IP 00, IP 20, NEMA 1 and IP 54. 

Side-by-side 
Cooling 

All the above-mentioned units require a minimum 
space of 100 mm above and below the enclosure. 

0 
ri 

N 
0 < 
Z < 0 

All the above-mentioned units can be installed side by 

side without any space, since these units do not 

require any cooling on the sides. 
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VLT® 6000 HVAC 

Installation of VLT 6006-6032 200-240 V, VLT 6016-6072 380-460 V, VLT 6016-6072 550-600 V, IP 20, 

NEMA 1 and IP 54 

Cooling 

All units in the above-mentioned series require a 

minimum space of 200 mm above and below the 
enclosure and must be installed on a plane, vertical 

surface (no spacers). This applies both to IP 20, 

NEMA 1, and IP 54 units. 

These units can be installed side by side without 

any spacing, since they do not require any cooling 

on the sides. 

Side-by-side 

0 

V)_ 
V) .- 0< N 
Z 
< 0 

00 IM 

I I I 

000 000 000 000 '> <3"1> 

0000 0000 

0 00 

IP 54 (flange-by-flange) 

O 

V) .- 
V) .- 

ONL. N 
Z an 0 

Installation of VLT 6042-6062 200-240 V, VLT 6075-6275 380-460 1/, VLT 6100-6275 550-600 V, 

IP 00, IP 20, NEMA 1, and IP 54 Side-by-side 

Cooling 

VLT 6075-6275 

All units require a minimum space of 225 mm 
above and below the enclosure and must be 

installed on a plane, vertical surface (no spacers). 
This applies to IP 00, IP 20 and IP 54 units alike. 

/ 0 

to .- 
tn 04 
L. L. z an 

VLT 6075-6275 IP 00, IP 20 and NEMA 1 

0 
MIN ME 

000 000 00 012110 
l'-'f> <19> 
DODO Dom 

VLT 6075-6275 IP 54 

cri 

0 0 
u. Z t 0 

0 

All IP 00 and IP 20 units in the above-mentioned 

series can be installed side by side without any 

spacing. 
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VLT' 6000 HVAC 

Installation of VLT 6350-6550 380-500 V Compact IP 00, IP 20 and IP 54 

Cooling 

I 

I 

I 

Side-by-side 

ei 

I 

I 

17..42,10 

I 757.A414.10 

All units in the above-mentioned series require a mini- 

mum space of 400 mm above the enclosure and 
must be installed on a plane floor. This applies to both 

IP 00, IP 20 and iP 54 units. 

Gaining access to VLT 6350-6550 requires a mini- 

mum space of 605 mm in front of the VLT 

frequency converter. 

Compact IP 00, IP 20 and IP 54 

All IP 00, IP 20 and IP 54 units in the above- 

mentioned series can be installed side by side without 
any space between them, since these units do not 

require cooling on the sides. 

II IP 00 VLT 6350-6550 380-460 V 

The IP 00 unit is designed for installation in a cabinet 

when installed according to the instructions in the 

VLT 6350-6550 Installation Guide MG.56.AX.YY. 

Please note, that the same conditions as for NEMA 

1/ IP20 and NEMA 12/ IP54 must be fulfilled. 
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VLT' 6000 HVAC 

General information about electrical installation 

High voltage warning 
The voltage of the frequency converter 

is dangerous whenever the equipment 

is connected to mains. Incorrect instal- 

lation of the motor or the frequency converter may 

cause damage to the equipment, serious personal 
injury or death. 

Consequently, the instructions in this Design Guide, 

as well as national and local safety regulations, must 

be complied with. 

Touching the electrical parts may be fatal - even after 

disconnection from mains: 
Using VLT 6002-6005 wait at least 4 minutes and 
using VLT 6006-6550 wait at least 30 minutes. 

NB! 
14?It is the user's or certified electrician's 
responsibility to ensure correct earthing and 

protection in accordance with applicable national and 

local norms and standards. 

Earthing 
The following basic issues need to be considered when 

installing a frequency converter, so as to obtain 

electromagnetic compatibility (EMC). 

Safety earthing: Please note that the frequency 

converter has a high leakage current and must be 

earthed appropriately for safety reasons. Apply 

local safety regulations. 
High-frequency earthing: Keep the earth wire 

connections as short as possible. 

Connect the different earth systems at the lowest possible 

conductor impedance. The lowest possible conductor 
impedance is obtained by keeping the conductor as short 

as possible and by using the greatest possible surface 
area. A flat conductor, for example, has a lower HF 

impedance than a round conductor for the same conduc- 
tor cross-section CvEss. 

If more than one device is installed in cabinets, the 
cabinet rear plate, which must be made of metal, should 
be used as a common earth reference plate. The metal 

cabinets of the different devices are mounted on the 
cabinet rear plate using the lowest possible HF 

impedance. This avoids having different HF voltages for 

the individual devices and avoids the risk of radio 
interference currents running in connection cables that 
may be used between the devices. The radio 
interference will have been reduced. 
In order to obtain a low HF impedance, use the fastening 

bolts of the devices as HF connection to the rear plate. It 

is necessary to remove insulating paint or similar from 

the fastening points. 

Cables 

Control cables and the filtered mains cable should be 

installed separate from the motor cables so as to avoid 

interference overcoupling. Normally, a distance of 20 cm 
will be sufficient, but it is recommended to keep the 
greatest possible distance wherever possible, especially 

where cables are installed in parallel over a substantial 
distance. 

With respect to sensitive signal cables, such as 

telephone cables and data cables, the greatest possible 
distance is recommended with a minimum of 1 m per 5 

m of power cable (mains and motor cable). It must be 

pointed out that the necessary distance depends on the 
sensitivity of the installation and the signal cables, and 

that therefore no precise values can be stated. 

If cable jaws are used, sensitive signal cables are not to 
be placed in the same cable jaws as the motor cable or 

brake cable. 
If signal cables are to cross power cables, this should be 

done at an angle of 90 degrees. 
Remember that all interference-filled in- or outgoing 
cables to/from a cabinet should be screened/armoured 
or filtered. 

See also EMC-correct electrical installation. 

Screened/armoured cables 
The screen must be a low HF-impedance screen. This is 

ensured by using a braided screen of copper, aluminium 

or iron. Screen armour intended for mechanical 

protection, for example, is not suitable for an EMC- 

correct installation. 

See also Use of EMC-correct cables. 

Extra protection with regard to indirect contact 
ELCB relays, multiple protective earthing or earthing can 

be used as extra protection, provided that local safety 

regulations are complied with. 

In the case of an earth fault, a DC content may develop 

in the faulty current. 
Never use ELCB relays, type A, since such relays are not 

suitable for DC fault currents. If ELCB relays are used, 

this must be done in accordance with local regulations. 

If ELCB relays are used, they must be: 

Suitable for protecting equipment with a direct 

current content (DC) in the faulty current (3-phase 

bridge rectifier) 
Suitable for power-up with short charging current 

to earth 
Suitable for a high leakage current. 
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VLT® 6000 HVAC 

RFI switch 
Mains supply isolated from earth: 
When the VLT frequency converter is supplied from 
an isolated mains source (IT mains), the RFI switch 
must be closed (OFF). In the OFF position, the 
internal RFI capacitors (filter capacitors) between the 
chassis and the intermediate circuit are cut out so 

as to avoid damaging the intermediate circuit and to 

reduce the earth leakage currents (see IEC 1800-3). 
The position of the RFI switch can be seen from in 

VLT 6000 enclosures. 

I NB! 

114 
When the RFI switch is set to OFF parameter 
407 Switching frequency max is only allowed 

to be set to factory setting. 

I NB! 

114 
The RFI switch is not to be operated with 
mains supply connected to the unit. Check 

that the mains supply has been disconnected before 

operating the RFI switch. 

I NB! 
The RFI switch disconnects the capacitors 
galvanically; however, transients higher than 

approx. 1,000 V will be bypassed by a spark gap. 

Reliable galvanic isolation (PELV) is lost if 

the RFI switch is placed in the OFF 

position. This means that all control in- and 

outputs can only be considered low-voltage 
terminals with basic galvanic isolation. In addition, 

the VLT 6000 HVAC EMC performance will be 

reduced if the RFI switch is placed in the OFF 

position. 

Mains supply connected to earth: 

The RFI switch must be ON for all installations on 

earthed mains supplies. 

1751454110 

Bookstyle IP 20 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

TSZA693 JO 

Compact IP 20 and NEMA 1 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

VLT 6002 - 6011 550 - 600 V 

Compact IP 20 and NEMA 1 

VLT 6016 - 6027 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

VLT 6016 - 6027 550 - 600 V 
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VLT® 6000 HVAC 

Compact IP 20 and NEMA 1 

VLT 6032 - 6042 380 - 460 V 

VLT 6016 - 6022 200 - 240 V 

VLT 6032 - 6042 550 - 600 V 

Compact IP 20 NEMA 1 

VLT 6052 - 6072 380 - 460 V 

VLT 6027 - 6032 200 - 240 V 

VLT 6052 - 6072 550 - 600 V 

Compact IP 54 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

Compact IP 54 

VLT 6016 - 6032 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

Compact IP 54 

VLT 6042 - 6072 380 - 460 V 

VLT 6016 - 6032 200 - 240 V 
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VLT® 6000 HVAC 

111 High voltage test 
A high voltage test can be carried out by short- 
circuiting terminals U, V, W, L,, L2 and L3 and ener- 
gizing by max. 2.5 kV DC for one second between 
this short-circuit and the chassis. 

I N B ! 

1114, The RFI switch must be closed (position ON) 

when high voltage tests are carried out. The 
mains and motor connection must be interrupted in 

the case of high voltage tests of the total installation 
if the leakage currents are too high. 

Heat emission from VLT 6000 HVAC 
The tables in General technical data show the 
power loss P0(W) from VLT 6000 HVAC. The 
maximum cooling air temperature tiN, MAX is 40° at 

100% load (of rated value). 

Ventilation of integrated VLT 6000 HVAC 
The quantity of air required for cooling frequency 
converters can be calculated as follows: 

1. Add up the values of P. for all the frequency 
converters to be integrated in the same panel. 

The highest cooling air temperature (tIN) present 

must be lower than 41. MAX (40°C). 

The day/night average must be 5°C lower 
(VDE 160). 

The outlet temperature of the cooling air must not 

exceed: tour. MAX (45° C). 

2. Calculate the permissible difference between the 
temperature of the cooling air (tIN) and its outlet 

temperature (tom): 

At= 45° CAN. 

3. Calculate the required 

quantity of air = ZP,,x 3.1 m3/h 

At 
Insert At in Kelvin 

The outlet from the ventilation must be placed 

above the highest-mounted frequency converter. 

Allowance must be made for the pressure loss 

across the filters and for the fact that the pressure is 

going to drop as the filters are choked. 

EMC-correct electrical installation 
Following these guidelines is advised, where 
compliance with EN 50081, EN 55011 or EN 

61800-3 First environment is required. 
If the installation is in EN 61800-3 Second 
environment, then it is acceptable to deviate from 
these guidelines. It is however not recommended. 
See also CE labelling, Emission and EMC test results 
under special conditions in the Design Guide for 
further details. 

Good engineering practice to ensure EMC- 
correct electrical installation: 

Use only braided screened/armoured motor 

cables and control cables. 

The screen should provide a minimum coverage 

of 80%.The screen material must be metal, not 

limited to but typically copper, aluminium, steel or 

lead. There are no special requirements for the 
mains cable. 

Installations using rigid metal conduits are not 

required to use screened cable, but the motor 
cable must be installed in conduit separate from 
the control and mains cables. Full connection of 

the conduit from the drive to the motor is re- 

quired. The EMC performance of flexible conduits 
varies a lot and information from the manufac- 
turer must be obtained. 

Connect the screen/armour/conduit to earth at 

both ends for motor cables and control cables. 
See also Earthing of braided screened/ 
armoured control cables. 

Avoid terminating the screen/armour with twisted 
ends (pigtails). Such a termination increases the 
high frequency impedance of the screen, which 
reduces its effectiveness at high frequencies. Use 

low impedance cable clamps or glands instead. 
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VLT® 6000 HVAC 

Ensure good electrical contact 
between the mounting plate and the metal 

chassis of the VLT frequency converter. This 

does not apply to IP54/NEMA 12 units as theyare 
designed for wall mounting and VLT 6075-6550, 
380-460 VAC, VLT 6042-6062, 200-240 VAC, 

and VLT 6100-6275 550-600 V in IP20 /NEMA1 

enclosure. 
Use starwashers and galvanically conductive 
installation plates to secure good electrical 

connections for IPOO, IP20, and NEMA 1 

installations. 

Avoid using unscreened/unarmoured motor or 

control cables inside cabinets housing the drive(s), 

where possible. 
An uninterrupted high frequency connection 
between the VLT frequency converter and the 

motor units is required for IP54/NEMA 12 units. 

PLC etc. Panel 

The illustration below shows an example of an EMC- 
correct electrical installation of an IP 20 or NEMA 1 

VLT frequency converter. The VLT frequency 
converter has been fitted in an installation cabinet 
with an output contactor and connected to a PLC, 

which in this example is installed in a separate 
cabinet. Other ways of making the installation may 
have as good an EMC performance, provided the 
above guide- lines to engineering practice are 

followed.Please note that when unscreened cables 
and control wires are used, some emission 
requirements are not complied with, although the 
immunity requirements are fulfilled. 

See the section EMC test results for further details. 

VLT6000 

0000 

Min. 16mm2 
Equalizing cable 

Control cables 
J 

Mains-supply 
LI 
L2 
L3 
PE 0 4Min. 10mm2 t 

Min. 200mm - between con- 
trol cables, 
motor cable and 
mains cable 

000 Output con- 
tactor etc. 

Earthing rail 

Cable insula- 
tion stripped 

All cable entries In 
one side of panel 

r Motor termistor 

Motor cable 

Motor 

PE: min. 10mm2 
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VLT® 6000 HVAC 

Use of EMC-correct cables 
Braided screened/armoured cables are 
recommended to optimise EMC immunity of the 
control cables and the EMC emission from the 
motor cables. 
The ability of a cable to reduce the in- and outgoing 
radiation of electric noise depends on the switching 
impedance (ZT). The screen of a cable is normally 
designed to reduce the transfer of electric noise; 

however, a screen with a lower ZT value is more 
effective than a screen with a higher ZT. ZT is rarely 

stated by cable manufacturers, but it is possible to 
estimate ZT by looking at the cable and assessing 
its physical design. 

Transfer impedance, Zt 
mOhm/m 
105 

104 

103 

102 

10 

ZT can be assessed on the basis of the following 

factors: 
- The contact resistance between the individual 

screen conductors. 
The screen coverage, i.e. the physical area of 

the cable covered by the screen - often 

stated as a percentage value. Should be min. 

85%. 
The screen type, i.e. braided or twisted 

pattern. A braided pattern or a closed tube is 

recommended. 

0 1 10 100 MHz 

DAN FOSS 

175ZA166.12 

Aluminium-clad with 

copper wire. 

Twisted copper wire or 

armoured steel wire cable. 

Single-layer braided copper 
wire with varying percentage 

screen coverage. 

Double-layer braided 

copper wire. 

Twin layer of braided copper wire 

with a magnetic, screened/ 
armoured intermediate layer. 

Cable that runs in copper 

_c 
CD tube or steel tube. 

N 
a) 

Lead cable with 1.1 mm wall 

thickness with full coverage. 

V -c 
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VLT® 6000 HVAC 

Earthing of screened/armoured control cables 
Generally speaking, control cables must be 

screened/armoured and the screen must be 

connected by means of a cable clamp at both ends 
to the metal cabinet of the unit. 

The drawing below indicates how correct earthing is 

carried out and what to be done if in doubt. 
vt_t; etc. 

PLC etc. 

PLC etc. 

Min. 1 6mm2 
Equalizing cable 

DAN FOSS 
1752A165.11 

Correct earthing 

Control cables and cables for serial communication 
must be fitted with cable clamps at both ends to 
ensure the best possible electrical contact. 

Wrong earthing 
Do not use twisted cable ends (pigtails), since these 
increase the screen impedance at high frequencies. 

Protection with respect to earth potential 
between PLC and VLT 

If the earth potential between the VLT frequency 

converter and the PLC (etc.) is different, electric 

noise may occur that will disturb the whole system. 
This problem can be solved by fitting an equalizing 

cable, to be placed next to the control cable. 

Minimum cable cross-section: 16 mm, . 

For 50/60 Hz earth loops 

If very long control cables are used, 50/60 Hz earth 

loops may occur that will disturb the whole system. 

This problem can be solved by connecting one end 

of the screen to earth via a 100nF condenser 
(keeping leads short). 

Cables for serial communication 
Low-frequency noise currents between two VLT 

frequency converters can be eliminated by connec- 

ting one end of the screen to terminal 61. This ter- 

minal is connected to earth via an internal RC link. It 

is recommended to use twisted-pair cables to redu- 

ce the differential mode interference between the 

conductors. 
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VLT® 6000 HVAC 

VLT 6000 HVAC enclosures 

Bookstyle IP 20 
VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

Compact IP 54 

U V W PE 

96 97 98 99 

L1 L2 L3 

91 92 93 

35 36 88 89 

L-v---/-0C +DC 
-24V+ 

01 02 03 

AUX RELAY 

-R +R 
81 82 

U V W 

96 97 98 

LI L2 L3 

91 92 93 

35 36 88 89 

\-- v--1 -DC +DC 
-24V+ 

01 02 03 

AUX RELAY 

-R +R 
81 82 

Compact IP 20 and NEMA 1 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

VLT 6002-6011, 550-600 V 

SWITCH 1-4 

IMP 4, 

L3 
93 

92 

91 
L1 

an-SWITCH 

01 02 03 - 35 

AUX RELAY -2494 

iv aft, 

1)-=.' I,10**1' 

u v w 
et 

98 97 9111 4,* 
* 

-0C 4.0C W -R 442 1 85 
81 8 

IP 20 
VLT 6002-6005, 200-240 V VLT 6006-6032, 200-240 V 

VLT 6002-6011, 380-460 V VLT 6016-6072, 380-460 V 

VLT 6016-6072, 550-600 V 
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VLT® 6000 HVAC 

VLT 6000 HVAC enclosures 

SWITCH 1-4 

91 92 93 
LI L2 u 

UNE 

99 89 
-DC +DC 

LOAD SHARIMO 

e 97 OS 
U V W 

MOTOR 

81 82 
-0 +it 

BRAKE 

01 02 03 - 33 39 ti 
AUX RELAY -24V+ 

1711¢6.11.111 

100 101 102 103 
LI LI 

AC-FAN 

SNATCH 1-4 

AUX 
01 

RELAY 
02 03 

35- 
3 

24Yd.c. 
6+ 

Ll 91 

U 92 
U 93 

105 
106 BRAKE TEMP. 
104 00.12-014) 

-DC 88 
+DC 89 

RF1-SWITCH 1 

96 

97 

98 

REI - SWITCH 2 

+R -R 

IP 54 
82 

IP 00 

81 

VLT 6006-6032, 200-240 V VLT 6042-6062, 200-240 V 
VLT 6016-6062, 380-460 V VLT 6075-6125, 380-460 V 

VT 6100-6150, 550-600 V 
21111011 I - 

NEMA 1 

Rn-SWITCH 2 

IP 54 

VLT 6042-6062, 200-240 V VLT 6042-6062, 200-240 V 

VLT 6075-6125, 380-460 V VLT 6075-6125, 380-460 V 

VLT 6100-6150, 550-600 V 
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VLT® 6000 HVAC 

SWITCH 1 -4 

AUX 
RELAY 

06 

L1 91 

L2 92 
L3 93 

611-SWITCH 1 

02 NOT USED 
03 

U 96 

V 97 

98 

911-SWITCH 2 

SWITCH 1-4 

AUX °4 err 
RELAY -- 

LI 91 

U 92 

L3 93 

-DC 88 

+DC 89 

+DC -DC 
89 88 

IP 00 
VLT 6150-6275, 380-460 V 
VLT 6175-6275, 550-600 V 

SWITCH 1-4 

RELAY 

{); NOT USED 

03 

U 96 

V 97 

98 

9Fi-SWITCH 2 

LI 91 

U 92 
L3 93 611-SWITCH 1 

-DC +0C 
88 88-DC +DC 

88 88 

IP 54 
VLT 6150-6275, 380-460 V 

As 
311, 

(1,11 R SWTCH 2 

41 it 
OFF 

02 NOT USED 

3 

96 

V 97 

98 

NEMA 1 

VLT 6150-6275, 380-460 V 
VLT 6175-6275, 550-600 V 
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VLT® 6000 HVAC 

Electrical installation, enclosures 

WI-SWITCH t 

Soft charge Input snubber 

105 BRAKE 
106 TEMP. 
104 KUX-ON 

24Vd.c. 

R/L1/91 

S/L2/9 

T/L3/93 

RR-SWITCH 2 

U/T1/96 

V/I2/97 

W/13/98 

176FA046.10 

Compact IP 20, NEMA 1, and IP 54 

VLT 6350-6550, 380-500 V 
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VLT® 6000 HVAC 

Electrical installation, power cables 

1111IIM 

Ll L2 L3 

WHIM 

RELAY AUS 

17%017.1 

Bookstyle IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

A) 
VI Of 

1/) 

X Z 
O - 

AUX RELAY 

U 

98 
V 

97 
w 
98 

12 L3 
92 93 

+OC 
89 

00 

Compact IP 20, NEMA 1, and IP 54 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

VLT 6002-6011, 550-600 V 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
91 92 93 88 89 96 97 98 
L1 L2 L3 DC- DC+ U V W 

UNE LOAD SHARING MOTOR 

94e 956 

IP 20 and NEMA 1 
IP 54 

VLT 6006-6032, 200-240 V VLT 6006-6032, 200-240 V 

VLT 6016-6072, 380-460 V VLT 6016-6072, 380-460 V 

VLT 6016-6072, 550-600 V 
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VLT'' 6000 HVAC 

Electrical installation, power cables 

/arnaw 1.1a 

NOT USED 

0 01 

002 
0 03 

04 

005 
006 O L1 

91 96 0 105 

0106 
0 104 

`2 92 

V 

97 

*° 93 98 

7,1 

Pe, 

0 0 
L1 12 

"' 
0 0 
LI 12 F 

-Dc 
88 

+DC 

89 

ext AUX FM 
DC BUS 

IP 00/20 and NEMA 1 

VLT 6042-6062, 200-240 V 

VLT 6075-6125, 380-460 V 

VLT 6100-6150, 550-600 V 

\RI 

AUX 

RELAY 

NOT USED 

001 
002 

03 
04 

05 
006 
0 ice. 
0106 
0 104 

®9L11 L1 

92 92 

96 

U 

96 

@97 
v97 

IP 00/20 and NEMA 1 

VLT 6150-6275, 380-460 V 

VLT 6175-6275, 550-600 V 

1 /O1.211.1.1[ 

*1292 

*9133 

AUX 

RELAY 

NOT USED 

0 01 

002 
0 03 
004 
005 
0 06 

0 105 
0 106 
0 104 

0 
11 

0 
L2 

ei 

0 
LI 

on 

0 
L2 

AUX FM 

® 
-DC +DC 

FT 88 89 

DC BUS 

9U6 

*V198 

/711,1011.1. 

IP 54 

VLT 6042-6062, 200-240 V 

VLT 6075-6125, 380-460 V 

RELAY 

AUX 

NOT USED [ 

001 
0 02 

03 

0 04 

05 
006 
0 105 

0 106 

0 104 

L1 0911 

®11 
92 92 

*° 93 *933 

-DC 
88 

-DC 

88 

® 
49900 +Dc +DC 
LI L2 LI L2 89 89 

DC BUS 

96 96 

*V97 

*:8 *98 

IP 54 

VLT 6150-6275, 380-460 V 
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VLT® 6000 HVAC 

Electrical installation, power cables 

R/LI /91 

S/L2/92 

T/L3/93 

105 BRAKE 
106 TEMP. 

KUX-ON 

24Vd.c. 

MAINS 

FUSES 

R/L1/91 

S/L2/92 

T/13/93 

+DC 69 

-DC 88 

76FA 04 4.10 

Compact IP 20, NEMA 1, and IP 54 
without disconnectors and mains fuses 

105 BRAKE 

106 TEMP. 
104 KUX -ON 

24Vd.c. 

Earth bus bar e) 

176F A045.10 11+182 
R-/81 

Compact IP 20, NEMA 1, and IP 54 
with disconnectors and mains fuses 

02 03 01 
AUK RELAY 

U/T1/96 

1/T2/97 

W/T3/915 

Earth bus! bar (5 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 45 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 223 of 622



VLT® 6000 HVAC 

Tightening-up torque and screw sizes 
The table shows the torque required when fitting 

terminals to the VLT frequency converter. For VLT 

6002-6032, 200 -240 V, VLT 6002-6072, 380-460 V, 

the cables must be fastened with screws. For VLT 

6042-6062, 200-240 V and for VLT 6075-6550, the 

cables must be fastened with bolts. 
These figures apply to the following terminals: 

Mains terminals 

Motor terminals 

Earth terminal 

VLT type 

3 x 200-240 V 

VLT 6002-6005 
VLT 6006-6011 
VLT 6016-6027 
VLT 6032 

Nos. 91, 92, 93 
L1, L2, L3 

Nos. 96, 97, 98 

U, V, W 

Tightening-up 

torque 

0.5 - 0.6 Nm 

1.8 Nm 

3.0 Nm 

4.0 Nm 

VLT type Tightening-up 

3 x 200-240 V torque 
VLT 6042-6062 11.3 Nm 

VLT type 
3 x 380-460 V 

VLT 6002-6011 
VLT 6016-6027 
VLT 6032-6072 

VLT type 
3 x 380-460 V 

VLT 6075-6125 
VLT 6150-6275 
VLT 6350-6550 

VLT type 
3 x 550-600 V 

VLT 6002-6011 
VLT 6016-6027 
VLT 6032-6042 
VLT 6052-6072 
VLT 6100-6150 
VLT 6175-6275 

Tightening-up 
torque 

0.5 - 0.6 Nm 

1.8 Nm 

3.0 Nm 

Tightening-up 
torque 

11.3 Nm 

11.3 Nm 

42.0 Nm 

TightPning-up 

torque 

0.5 - 0.6 Nm 

1.8 Nm 

3.0 Nm 
4.0 Nm 

11.3 Nm 

11.3 Nm 

No. 99 

Screw 
size 

M3 
M4 

M5 

M6 

Bolt 

size 

M8 

Screw 
size 

M3 
M4 
M5 

Bolt 

size 

M8 

M8 

M12 

Screw 
size 

M3 
M4 

M5 

M6 
M8 
M8 

Mains connection 
Mains must be connected to terminals 91, 92, 93. 

Mains voltage 3 x 200-240 V 

Mains voltage 3 x 380-460 V 

Mains voltage 3 x 550-600 V 

Nos. 91, 92, 93 
L1, L2, L3 

NB! 
Check that the mains voltage fits the mains 

voltage of the VLT frequency converter, which 

can be seen from the nameplate. 

See Technical data for correct sizing of cable cross- 

sections. 

Pre-fuses 

See Technical data for correct sizing of pre-fuses. 

Motor connection 
The motor must be connected to terminals 96, 97, 

98. Earth to terminal 94/95/99. 

Nos. 96, 97, 98 Motor voltage 0-100% of 

mains voltage. 

Earth connection. 

See Technical data for correct sizing of cable cross- 
sections. 

- All types of three-phase asynchronous standard 
motors can be used with a VLT 6000 HVAC unit. 

Small-size motors are normally star-connected. 

(220/380 V, A/Y). Large-size motors are delta- 

connected (380/660 V, A/Y). 

The correct connection and voltage can be read 

from the motor nameplate. 

NB! 
IIn older motors without phase coil insulation, 

a LC filter should be fitted to the VLT 

frequency converter output. See the Design 

Guide or contact Danfoss. 

o o 0 
U v w 

111 
96 97 98 

U V 
0 

96 97 98 

Y A 
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VLT® 6000 HVAC 

Direction of motor rotation 

O 0 0 

u v w 

111 
96 97 98 

o o 0 
U V W 

96 97 98 
1 'X 

The factory setting is for clockwise rotation with the 
VLT frequency transformer output connected as 

follows. 

Terminal 96 connected to U-phase 
Terminal 97 connected to V-phase 
Terminal 98 connected to W-phase 

The direction of rotation can be changed by switching 
two phases in the motor cable. 

Parallel coupling of motors 

VLT 6000 HVAC is able to control several motors 

connected in parallel. If the motors are to have diffe- 
rent rpm values, the motors must have different rated 
rpm values. Motor rpm is changed simultaneously, 

which means that the ratio between the rated rpm 
values is maintained across the range. 

The total current consumption of the motors is not to 
exceed the maximum rated output current IvrEN for the 
VLT frequency converter. 

Problems may arise at the start and at low rpm values 
if the motor sizes are widely different. This is because 
the relatively high ohmic resistance in small motors 
calls for a higher voltage at the start and at low rpm 
values. 

In systems with motors connected in parallel, the 
electronic thermal relay (ETR) of the VLT frequency 
converter cannot be used as motor protection for the 
individual motor. Consequently, additional motor 
protection is required, such as thermistors in each 

motor (or individual thermal relays). 

I NB! 

111) 
Parameter 107 Automatic Motor Adaptation, 
AMA and Automatic Energy Optimization, AEO 

in parameter 101 Torque characteristics cannot be 

used if motors are connected in parallel. 

Motor cables 
See Technical data for correct sizing of motor cable 

cross-section and length. 

Always comply with national and local regulations on 

cable cross-sections. 

I NB! 

114 
If an unscreened cable is used, some EMC 

requirements are not complied with, see EMC 
test results. 

If the EMC specifications regarding emission are to be 

complied with, the motor cable must be screened, 

unless otherwise stated for the RFI filter in question. It 

is important to keep the motor cable as short as 

possible so as to reduce the noise level and leakage 

currents to a minimum. 
The motor cable screen must be connected to the 

metal cabinet of the frequency converter and to the 

metal cabinet of the motor. The screen connections 
are to be made with the biggest possible surface 
(cable clamp). This is enabled by different installation 

devices in the different VLT frequency converters. 
Mounting with twisted screen ends (pigtails) is to be 

avoided, since these spoil the screening effect at 

higher frequencies. 
If it is necessary to break the screen to install a motor 
isolator or motor contactor, the screen must be 

continued at the lowest possible HF impedance. 
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VLT' 6000 HVAC 

Motor thermal protection 
The electronic thermal relay in UL-approved VLT 

frequency converters has received UL-approval for 
single motor protection, as long as parameter 117 

Motor thermal protection has been set to ETR Trip 

and parameter 105 Motor current, I VLT,N has been 

programmed for the rated motor current (can be read 

from the motor nameplate). 

Earth connection 
Since the leakage currents to earth may be higher 
than 3.5 mA, the VLT frequency converter must 
always be earthed in accordance with applicable na- 

tional and local regulations. In order to ensure good 
mechanical connection of the earth cable, its cable 
cross-section must be at least 10 mm2. For added 
security, an RCD (Residual Current Device) may be 
installed. This ensures that the VLT frequency conver- 
ter will cut out if the leakage currents get too high. 

See ROD instructions MI.66.AX.02. 

Installation of 24 Volt external DC supply: 
Torque: 0.5 - 0.6 Nm 

Screw size: M3 

No. Function 

5 (-), 36 (+) 24 V external DC supply 

(Available with VLT 6350-6550 only) 

24 V external DC supply can be used as low-voltage 
supply to the control card and any option cards 
installed. This enables full operation of the LCP (incl. 

parameter setting) without connection to mains. 

Please note that a warning of low voltage will be given 

when 24 V DC has been connected: however, there 

will be no tripping. If 24 V external DC supply is 

connected or switched on at the same time as the 

mains supply, a time of min. 200 msec. must be set in 

parameter 111 Start delay. 

A pre-fuse of min. 6 Amp, slow-blow, can be fitted to 
protect the external 24 V DC supply. The power 
consumption is 15-50 W, depending on the load on 

the control card. 

I NB! 

114 
Use 24 V DC supply of type PELV to ensure 
correct galvanic isolation (type PELV) on the 

control terminals of the VLT frequency converter. 

DC bus connection 
The DC bus terminal is used for DC back-up, with the 
intermediate circuit being supplied from an external 

DC source. In addition, a 12-pulse option can be 

connected to reduce the total harmonic distortion. 

Terminal nos. Nos. 88, 89 

Contact Danfoss if you require further information. 

High-voltage relay 
The cable for the high-voltage relay must be 

connected to terminals 01, 02, 03. The high-voltage 
relay is programmed in parameter 323, Relay 1, out- 
put. 

No. 1 

Max. cross-section: 
Torque: 

Screw size: 

Relay output 1 

1+3 break, 1+2 make. 

Max. 240 V AC, 2 Amp. 

Min. 24 V DC, 10 mA or 

24 V AC, 100 mA. 

4 mm2/10 AWG. 

0.5 - 0.6 Nm. 

M3. 

Control card 
All terminals for the control cables are located under 
the protective cover of the VLT frequency converter. 

The protective cover (see drawing below) can be re- 

moved by means of a pointed object - a screwdriver 
or similar. 
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VLT® 6000 HVAC 

Electrical installation, control cables 

175HA380.10 

Torque: 

Screw size: 

0.5 - 0.6 Nm. 
M3. 

Generally speaking, control cables must be screened/ 
armoured and the screen must be connected by 

means of a cable clamp at both ends to the metal 

cabinet of the unit (see Earthing of screened/ 
armoured control cables). Normally, the screen must 

also be connected to the body of the controlling unit 

(follow the instructions for installation given for the unit 

in question). 

If very long control cables are used, 50/60 Hz earth 

loops may occur that will disturb the whole system. 

This problem can be solved by connecting one end of 

the screen to earth via a 100nF condenser (keeping 

leads short). 

Electrical installation, control cables 
Max. control cable cross section: 1.5 mm2/16 AWG 

Torque: 0.5-0.6 Nm 

Screw size: M3 

See Earthing of screened/armoured control cables for 
correct termination of control cables. 

ee eeee <bee eee 
16 17 18 19 20 27 29 32 

IZI 

33 61 68 69 

DIN D DI DIN D DI CON DIN D IN DIN DIN CON P N 

0 IN 05485 05405 RS485 

00000 0 000000 
04 05 12 13 39 42 45 50 53 54 55 60 DIZIOCICIO 

RELAY 

DANFOSS 
17514A-3711.10 

+24V 
OUT 

CON A OUT A OUT 10V A D4 A DI COY A IN 
A OUT OUT A IN 

No. Function 

04, 05 

12, 13 

16-33 

20 

39 

42, 45 

50 

53, 54 

55 

60 

61 

68, 69 

Relay output 1 can be used for indicating 
status and warnings. 

Voltage supply to digital inputs. For the 
24 V DC to be used for digital inputs, 

switch 4 on the control card must be 

closed, position "on". 

Digital inputs. See parameters 300-307 
Digital inputs. 

Ground for digital inputs. 

Ground for analogue/digital outputs. 
Must be connnected to terminal 55 by 

means of a three-wire transmitter. See 

Examples of connection. 

Analogue/digital outputs for indicating 

frequency, reference, current and torque. 

See parameters 319-322 Analogue/digi- 
tal outputs. 

Supply voltage to potentiometer and 

thermistor 10 V DC. 

Analogue voltage input, 0 - 10 V DC. 

Ground for analogue voltage inputs. 

Analogue current input 0/4-20 mA. 

See parameters 314-316 Terminal 60. 

Termination of serial communication. See 

Earthing of screened/armoured control 
cables. 

This terminal is not normally to be used. 

RS 485 interface, serial communication. 
Where the VLT frequency converter is 

connected to a bus, switches 2 and 3 

(switches 1- 4 - see next page) must be 

closed on the first and the last VLT 

frequency converter. On the remaining 

VLT frequency converters, switches 2 

and 3 must be open. The factory setting 

is closed (position on). 
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VLT® 6000 HVAC 

ov 

22 24Vd.c. 
max. 200mA - 

SW4 

Z2S 
0 0 

12 13116 17 18 19120 27 

Int. 24Vd.c. 
SW4 on 

29132133 

}Th 

1 OVd.c. 
ma x.17mA 

5V 

39 42 45 50 53154 

_L 

1 

0 
(...) 0 
55 

T 

60 61 68 

16 17 18119 20 27 29 32 33 

Ext. 24Vd.c. 
SW4 off 

+ - 
24Vd.c. 

Switches 1-4 
The dipswitch is located on the control card. 

It is used for serial communication and external DC 

supply. 

The switching position shown is the factory setting. 

ON 

17171 
1 2 3 4 

Switch 1 has no function. 

oa 

Switches 2 and 3 are used for terminating an RS-485 
interface to the serial communication bus 

NB! 

When the VLT is the first or last device on the 
serial communication bus, switches 2 and 3 

must be ON in that designated VLT. Any other VLTs on 

the serial communication bus must have switches 2 

and 3 set to OFF. 

NB! 

IIPlease note that when Switch 4 is in position 
"OFF," the external 24 V DC supply is 

galvanically isolated from the VLT frequency converter. 

1' 
69104105 01 02 03 

BUS 
(Tx+, Rx+) 
(Tx-, Rx-) 

Bus connection 
The serial bus connection in accordance with the 
RS 485 (2-conductor) norm is connected to terminals 
68/69 of the frequency converter (signals P and N). 

Signal P is the positive potential (TX+,RX+), while sig- 
nal N is the negative potential (TX-,RX-). 

If more than one frequency converter is to be connec- 
ted to a given master, use parallel connections. 

VLT5000 VLT 5000 VLT 500 0 

In order to avoid potential equalizing currents in the 

screen, the cable screen can be earthed via terminal 

61, which is connected to the frame via an RC-link. 
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VLT® 6000 HVAC 

Connection example, VLT 6000 HVAC 
The diagram below gives an example of a typical VLT 

6000 HVAC installation. 

The mains supply is connected to terminals 91 (L1), 

92 (L2) and 93 (L3), while the motor is connected to 
96 (U), 97 (V) and 98 (W). These numbers can also be 

seen from the terminals of the VLT frequency conver- 
ter. 

An external DC supply or a 12-pulse option can be 

connected to terminals 88 and 89. Please ask Danfoss 

for a Design Guide to learn more. 

Analogue inputs can be connected to terminals 53 [V], 

54 M and 60 [mA]. These inputs can be programmed 

for either reference, feedback or thermistor. See 

Analogue inputs in parameter group 300. 

3 Phase 
power 
input 

External 
DC bus 
input 

+10 Vdc 

There are 8 digital inputs, which can be connected to 
terminals 16-19, 27, 29, 32, 33. These inputs can be 

programmed in accordance with the table in Inputs 
and outputs 300-328. 
There are two analogue/digital outputs (terminals 42 

and 45), which can be programmed to show the pre- 

sent status or a process value, such as 0-fmAx. Relay 

outputs 1 and 2 can be used for giving the present 

status or a warning. 

On terminals 68 (P+) and 69 (N-) RS 485 interface, 

the VLT frequency converter can be controlled and 

monitored via serial communication. 

"411141,1110 4111wE 9998 "11-411Walmll 

iLiffen." po 
PE 7 

88 (-) 
89 (+) 

0-10 Vdc 
Ref. input* L II 

0-10 Vdc 
Ref. input* L 

e-n 

4-20 mA E 
Ref. input* I_ 

Reset* 

Lockout* 

Run/Stop* 

Reverse* 

Interlock* 

Preset speed* 

Setup select* 

Setup select* 

Switch Mode 
Power Supply 

10 Vdc 
17 mA 

2 
50 (+10 V OUT) 

53 (A IN) 

54 (A IN) 

55 (COM A IN) 

60 (A IN) 

12 (+24V OUT) 

13 (+24V OUT) 

16 (D IN) 

17 (D IN) 

18 (D IN) 

19 DIN E 

24 Vdc 
200 mA 

20 (cou D IN) 

27 (D IN) 

29 (D IN) 

32 D IN) 

33 (D IN) 

SW4 

5V 

RS 485 
Interface 

VA 

(Aux 03 
relay1) 

Aux 020 
relay1) 

(Aux 01 

relay1) 

(Roloy2)05 

(Relay2)04 

(COM A OUT) 39 

(A OUT) 42 

(A OUT) 45 

:21 OV 

1 
(P RS-485) 68 

(N RS-485) 69 

(COM RS-485) 61 

17514.4.590.12 

* These terminals can be programmed for other functions. 

Motor 

Fault indications 
240 Vac, 2 A 

Run Indication* 
50 Vac, 1 A 

Output current Indication* 
4-20 mA 

Output speed Indication* 
4-20 mA 

RS-485 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 51 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 229 of 622



VLT' 6000 HVAC 

Connection examples 
Single-pole start/stop 

4 

5 

12 

13 

39 

16, 

17 

18, 

19 

20 

27 

+24V 

PAR. 302 

PAR. 304 

- Start/stop using terminal 18. 

Parameter 302 = Start [1] 

- Quick-stop using terminal 27. 

Parameter 304 = Coasting stop, inverse [0] 

Digital speed up/down 

12 

13 
39 

18 

27 
29 
32 
33 

4-24V 

PAR. 302 
Start 
PAR. 304 
Par. 305 
Par. 306 
Par. 307 

Speed up and down using terminals 32 and 33. 

Parameter 306 = Speed up [7] 

Parameter 307 = Speed down [7] 

Parameter 305 = Freeze reference [2] 

Potentiometer reference 

lkohrn 
T 

54 

50 + 10 out 
53 PAR. 308 

55 Con. analog Input 

- Parameter 308 = Reference [1] 

Parameter 309 = Terminal 53, min. scaling 
Parameter 310 = Terminal 53, max. scaling 

Run permissive 

0 

OMIVOSS 
17.0.141.1 

01 

Por. 300 Run pormiaIve 

Por. 302 Start 

Par. 304 

Op.n 
02 \I Start command 

Clo.e oth.. 

Damper 
motor 

Start permitted with terminal 16. 

Parameter 300 = Start enabled [8]. 

- Start/stop with terminal 18. 

Parameter 302 = Start [1]. 

- Quickstop with terminal 27. 

Parameter 304 = Coasting stop, inverse [0]. 

Activated damper (motor) 

Parameter 323 = Start command active [13]. 

2-zone regulation 

0-10y 

0-10V 
DANFOSS 

75H 353.12 

50 

53 Par. 308 Feedback 

54 Par. 311 Feedback 

55 Corn. analog input 

60 

- Parameter 308 = Feedback [2]. 

- Parameter 311 = Feedback [2]. 

Transmitter connection 

Supplid 
by VLT 

+24V 
Corn. analog output 

Corn. analog Input 

PAR. 314, 4-20mA 

Transmitter 
with .sternal 
supply 54 

55 

60 

Corn. 

PAR. 

!NJ 

0/4-20m4 

0 
Supply 0 

1141.0DC14 

analog Input 
314, 0/4-20mA 

- Parameter 314 = Reference [1] 

- Parameter 315 = Terminal 60, min. scaling 

- Parameter 316 = Terminal 60, max. scaling 
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VLT® 6000 HVAC 

III Control unit LCP 
The front of the VLT frequency converter features a 

control panel - LCP (Local Control Panel). This is a 

complete interface for operation and programming of 
the VLT 6000 HVAC. 

The control panel is detachable and can - as an alter- 
native - be installed up to 3 metres away from the VLT 

frequency converter, e.g. on the front panel, by means 
of a mounting kit option. 
The functions of the control panel can be divided into 
five groups: 
1. 

2. 

3. 

4. 

5. 

Display 

Keys for changing display mode 

Keys for changing program parameters 

Indicator lamps 

Keys for local operation. 

DISPLAY 

MODE 

QUICK 
MENU 

CANCEL 

EXTEND 

MENU 

OK CHANGE 

DATA 

All data are indicated by means of a 4-line alpha- 

numeric display, which, in normal operation, is able to 
show 4 operating data values and 3 operating condit- 
ion values continuously. During programming, all the 

information required for quick, effective parameter 

Setup of the VLT frequency converter will be 

displayed. As a supplement to the display, there are 

three indicator lamps for voltage (ON), warning 
(WARNING) and alarm (ALARM), respectively. 
All VLT frequency converter parameter Setups can be 

changed immediately via the control panel, unless this 
function has been programmed to be Locked [1] via 

parameter 016 Lock for data change or via a digital 

input, parameters 300-307 Lock for data change. 

v 
OALARM °WARNING °ON 

HAND 

START 
OFT 

STOP 

AUTO 
START 

to 
ln 
ln 0 4 
Lo. Zlff 

I, 

Control keys for parameter Setup 
The control keys are divided into functions. This 

means that the keys between display and indicator 

lamps are used for parameter Setup, including 

selecting the display indication during normal opera- 

tion. 

DISPLAY 
MODE 

DISPLAY 
MODE 

QUICK 
MENU 

EXTEND 
MENU 

CHANGE CANCEL OK 
DATA 

[DISPLAY / STATUS] is used for selecting 
the indication mode of the display or when 
returning to the Display mode from either 
the Quick menu or the Extend menu 

mode. 

QUICK 

MENU 

EXTEND 
MENU 

CHANGE 

DATA 

CANCEL 

OK 

[QUICK MENU] gives access to the 

parameters used for the Quick menu. It is 

possible to switch between the Quick 
menu and the Extend menu modes. 

[EXTEND MENU] gives access to all 

parameters. It is possible to switch 
between the Extend menu and the Quick 
menu modes. 

[CHANGE DATA] is used for changing a 

setting selected either in the Extend menu 

or the Quick menu mode. 

[CANCEL] is used if a change of the selec- 
ted parameter is not to be carried out. 

[OK] is used for confirming a change of the 
parameter selected. 
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[+/-] is used for selecting parameters and 

for changing a chosen parameter. These 

keys are also used to change the local re- 

ference. 

In addition, the keys are used in Display 

mode to switch between operation variable 

readouts. 

[<>] is used when selecting a parameter 
group and for moving the cursor when 

changing numerical values. 

Indicator lamps 
At the bottom of the control panel is a red alarm lamp 

and a yellow warning lamp, as well as a green voltage 
LED. 

°ALARM °WARNING 0 ON 

red yellow green 

If certain threshold values are exceeded, the alarm 

and/or warning lamp is activated, and a status or 

alarm text is displayed. 
NB! 

114 
The voltage indicator lamp is activated when 
the VLT frequency converter receives voltage. 

Local control 
Underneath the indicator lamps are keys for local 

control. 

HAND 
START 

[HAND START] is used if the VLT frequency 
converter is to be controlled via the control 
unit. The VLT frequency converter will start 

the motor, since a start command is given 

by means of [HAND START]. 
On the control terminals, the following 

control signals will still be active when 
[HAND START] is activated: 

Hand start - Off stop - Auto start 

Safety Interlock 

Reset 
Coasting stop inverse 

Reversing 

Setup select Isb - Setup select msb 

Jog 
Run permissive 
Lock for data change 
Stop command from serial 

communication 

I NB! 

10 
If parameter 201 Output frequency low limit fmIN 

is set to an output frequency greater than 0 Hz, 

the motor will start and ramp up to this frequency 
when [HAND START] is activated. 

[OFF/STOP] is used for stopping the con- 
nected motor. Can be selected as Enable 

[1] or Disable [0] via parameter 013. If the 

stop function is activated, line 2 will flash. 

[AUTO START] is used if the VLT frequency 

converter is to be controlled via the control 

terminals and/or serial communication. When 

a start signal is active on the control terminals 

and/or the bus, the VLT frequency converter 
will start. 

NB! 
An active HAND-OFF-AUTO signal via the digi- 

tal inputs will have higher priority than the 
control keys [HAND START] -[AUTO START]. 

[RESET] is used for resetting the VLT 

frequency converter after an alarm (trip). Can 

be selected as Enable [1] or Disable [0] via 

parameter 015 Reset on LCP. 

OFF 

STOP 

AUTO 
START 

RESET 

Display mode 
In normal operation, any 4 different operating variables 

can be indicated continuously: 1.1 and 1.2 and 1.3 

and 2. The present operating status or alarms and 

warnings that have arisen are shown in line 2 in the 
form of a number. In the case of alarms, the alarm in 

question will be shown in lines 3 and 4, accompanied 

by an explanatory note. Warnings will flash in line 2, 

with an explanatory note in line 1. In addition, the dis- 
play shows the active Setup. 

The arrow indicates the direction of rotation; here the 
VLT frequency converter has an active reversing sig- 

nal. The arrow body disappears if a stop command is 

given or if the output frequency falls below 0.01 Hz. 

The bottom line gives the status of the VLT frequency 

converter. See next page. 

The scroll list on the next page gives the operating 

data that can be shown for variable 2 in display mode. 

Changes are made via the [+/-] keys. 

VAR 1.1 VAR 1.2 VAR 1.3 

LIAR 2 

STATUS 

SETUP 

1 
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Display mode, cont. 
The table below gives the operating data options for 
the first and second line of the display. 

Scroll-list: Unit: 

Resulting reference, % rY01 
Resulting reference, unit [unit] 
Frequency [Hz] 
Frequency 
Motor current [A) 
Power [kW] 
Power [HP] 
Output energy [kWh] 
Hours run [h] 
Used-defined readout (unit] 
Setpoint 1 [unit] 
Setpoint 2 [unit] 
Feedback 1 [unit) 
Feedback 2 (unit) 
Feedback [unit] 
Motor voltage [V] 
DC voltage [V] 
Thermal motor load 
Thermal drive load [%) 
Digital input [BIN] 
Analogue input 53 [V) 
Analogue input 54 [V] 
Analogue input 60 [mA) 
Pulse reference [Hz] 
Ext. reference [ %] 
Heat sink temp. [00] 
Free Prog Array [-] 
Comm Opt Warn [HEX) 

Three operating data values can be shown in the 
first display line, while one operating variable can be 

shown in the second display line. To be programmed 
via parameters 007, 008, 009 and 010 Display read- 

out. 

Status line: 

80.0% 5.08A 2. 15kW 
_ 

40 OH, SETUP 

AUTO EMOTE UNN ING 

HAND LOCAL STOP 
OFF RAMPING 

JOGGING 

STAND BY 
The left part of the status line indicates the control ele- 

ment of the VLT frequency converter that is active. 

AUTO means that control is via the control terminals, 

while HAND indicates that control is via the local keys 

on the control unit. 

OFF means that the VLT frequency converter ignores 

all control commands and stops the motor. 

The centre part of the status line indicates the refe- 

rence element that is active. REMOTE means that the 

reference from the control terminals is active, while 

LOCAL indicates that the reference is determined via 

the (+/-] keys on the control panel. 

The last part of the status line indicates the current 

status, for example "Running", "Stop" or "Alarm". 

Display mode I: 

VLT 6000 HVAC offers different display modes de- 

pending on the mode selected for the VLT frequency 
converter. The figure on the next page shows the way 

to navigate between different display modes. 
Below is a display mode, in which the VLT frequency 

converter is in Auto mode with remote reference at an 

output frequency of 40 Hz. 

In this display mode, reference and control are deter- 

mined via the control terminals. 

The text in line 1 gives the operating variable shown in 

line 2. 

LRUTCL REMOTE RUNNING 

1=1111=11111111 

Line 2 gives the current output frequency and the 

active Setup. 

Line 4 says that the VLT frequency converter is in 

Auto mode with remote reference, and that the mo- 
tor is running. 

III Display mode II: 

This display mode makes it possible to have three 

operating data values displayed at the same time in 

line 1. 

The operating data values are determined in 

parameters 007-010 Display readout. 

1'00: 7, 8A 5, 910.4 

50 . OH7sET" 1 

REMOTE RUNN_ING__ 
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Display mode Ill: 
This display mode can be generated as long as the 

[DISPLAY MODE] key is kept depressed. In the first line, 

operating data names and units of operating data are 

displayed. In the second line, operating data 2 remains 

unchanged. When the key is released, the different 

operating data values are shown. 

REF: CURR.A POW.,FW 

50. 0H7 fUP 

AUTO REMOTE RUNNING 

Display mode IV: 

This display mode is only generated in connection with 
local reference, see also Reference handling. 

In this display mode, the reference is determined via the 

[lid keys and control is carried out by means of the 

keys underneath the indicator lamps. 

The first line indicates the required reference. 

The third line gives the relative value of the present out- 

put frequency at any given time in relation to the 
maximum frequency. The display is in the form of a bar 

graph. 

Navigation between display 
modes 

DISPLAY 
MODE 

Press briefly 

USE +/- 40Hz 

FREQENCY 

413 OHL 
11.7 SETUP 

USE +/- 40Hz 

40 H7 
SETUP 

im 1 

011111111111 60 

AUTO LOCAL RUNNING 

40 OHL 1 

SETUP 

AUTO REMOTE RUNNING 

Display mode I 

DISPLAY 
MODE 

With remote refe- 

rence 

DISPLAY 
MODE 

60 With local reference 

HAND LOCAL RUNNING 

=1111MINNINI11 
Display mode IV 

DISPLAY 
MODE 

80: 7, 8A 5, MI 

401 OHx. 1 

SETUP 

AUTO REMOTE RUNNING 

Keep the [DISPLAY 

MODE] key down 

DISPLAY 
MODE 

Display mode II 

REF% CURR.A POW.,KW 

SETUP 
e-\ 

aim 1 

AUTO REMOTE RUNNING 

Display mode III 
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Changing data 
Regardless of whether a parameter has been selected 
under the Quick menu or the Extend menu, the proce- 
dure for changing data is the same. 
Pressing the [CHANGE DATA] key gives access to 
changing the selected parameter, following which the 
underlining in line 4 will flash on the display. 
The procedure for changing data depends on whether 

the selected parameter represents a numerical data 
value or a functional value. 

If the chosen parameter represents a numeric data 
value, the first digit can be changed by means of the 

[+/-] keys. If the second digit is to be changed, first 

move the cursor by using the [<>] keys, then change 

the data value using the [+/-] keys. 

FREQUENCY 

24,2 FI7 
SETUP 

_ - 

205 MAX. REFERENCE 

000410,000 Hz 

The selected digit is indicated by a flashing cursor. 

The bottom display line gives the data value that will 

be entered (saved) when signing off by pressing the 
[OK] button. Use [CANCEL] to cancel the change. 

If the selected parameter is a functional value, the 

selected text value can be changed by means of the 

[+/-] keys. 

'MOTOR CURRENT 

3.913 A 
4-1 

SETUP 

,1 

210 REFERENCE TYPE 

SUM 

The functional value flashes until signing off by 

pressing the [OK] button. The functional value has 

now been selected. Use [CANCEL) to cancel the 

change. 

Infinitely variable change of numeric data value 
If the chosen parameter represents a numeric data 
value, a digit is first selected by means of the [<>) 

keys. 

FREQUENCY 

I 
0. _ 

. 0 , 50 HZ s'ET,7 , _ _ _ 
I 

0 

Jdd FREQUENCY _ 

711:0 -H Z- ---- ' 

Then the chosen digit is changed infinitely variably by 

means of the [+/-] keys: 

The chosen digit is indicated by the digit flashing. 

The bottom display line shows the data value that will 

be entered (saved) when signing off with [OK]. 

Changing of data value, step-by-step 
Certain parameters can be changed both step by step 

and infinitely variably. This applies to Motor power (pa- 

rameter 102), Motor voltage (parameter 103) and Mo- 
tor frequency (parameter 104). 

This means that the parameters are changed both as 

a group of numeric data values and as numeric data 
values infinitely variably. 

Manual initialisation 
Disconnect from mains and hold the [DISPLAY/STA- 

TUS] + [CHANGE DATA] + [OK] keys down while at 

the same time reconnecting the mains supply. 

Release the keys; the VLT frequency converter has 

now been programmed for the factory setting. 

The following parameters are not zeroed by means of 

manual initialisation: 

parameter 500, Protocol 
600, Operating hours 
601, Hours run 
602, kWh counter 
603, Number of power-ups 
604, Number of overtemperatures 
605, Number of overvoltages 

It is also possible to carry out initialisation via parame- 

ter 620 Operating mode. 
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Quick Menu 

The QUICK MENU key gives access to 12 of the most 
important setup parameters of the drive. After pro- 
gramming, the drive will, in many cases, be ready for 

operation. The 12 Quick Menu parameters are 

Quick Menu 
Item Number 

1 

2 

Parameter 
Name 
001 Language 
102 Motor Power 

shown in the table below. A complete description of 

the function is given in the parameter sections of this 
manual. 

Description 

Selects language used for all displays. 

Sets output characteristics of drive based on kW size of 

motor. 

3 103 Motor Voltage 

4 104 Motor Frequency 

5 105 Motor Current 

6 106 Motor Nominal Speed 

7 

8 

9 

201 Minimum Frequency 
202 Maximum Frequency 

206 Ramp Up Time 

10 207 Ramp Down Time 

11 323 Relay 1 Function 

12 326 Relay 2 Function 

Sets output characteristics of drive based on voltage of motor. 

Sets output characteristics of drive based on nominal 

frequency of motor. This is typically equal to line frequency. 

Sets output characteristics of drive based on nominal current 
in amps of motor. 

Sets output characteristics of drive based on nominal full load 

speed of motor. 
Sets minimum controlled frequency at which motor will run. 

Sets maximum controlled frequency at which motor will run. 

Sets time to accelerate motor from 0 Hz to nominal motor 
frequency set in Quick Menu Item 4. 

Sets time to decelerate motor from nominal motor frequency 
set in Quick Menu Item 4 to 0 Hz. 

Sets function of high voltage Form C relay. 

Sets function of low voltage Form A relay. 

Parameter Data 

Enter or change parameter data or settings in accor- 

dance with the following procedure. 

1. Press Quick Menu key. 

2. Use '+' and keys to find parameter you choose 

to edit. 

3. Press Change Data key. 

4. Use '+' and '-' keys to select correct parameter 

setting. To move to a different digit within param- 

eter, use land arrows. Flashing cursor indicates 
digit selected to change. 

5. Press Cancel key to disregard change, or press 

OK key to accept change and enter new setting. 

Example of Changing Parameter Data 

Assume parameter 206, Ramp Up Time, is set at 60 

seconds. Change the ramp up time to 100 seconds in 

accordance with the following procedure. 

1. Press Quick Menu key. 

2. Press '+' key until you reach Parameter 206, 

Ramp Up Time. 

3. Press Change Data key. 

4. Press key twice - hundreds digit will flash. 

5. Press '+' key once to change hundreds digit to 

'1.' 

6. Press key to change to tens digit. 

7. Press '-' key until '6' counts down to '0' and 

setting for Ramp Up Time reads '100 s.' 

8. Press OK key to enter new value into drive 

controller. 

Programming of extended parameters 

functions available through EXTENDED MENU 

key is done in accordance with same procedure as 

described for Quick Menu functions. 

58 MG.60.A7.02 - VLT is a registered Danfoss trade mark 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 236 of 622



VLT® 6000 HVAC 

Programming 
Using the [EXTEND MENU] key, it is pos- 
sible to have access to all the parameters 
for the VLT frequency converter. 

EXTEND 
MENU 

Operation and Display 000-017 
This parameter group makes it possible to set up the 
control unit, e.g. with respect to language, display 
readout and the possibility of making the function 
keys on the control unit inactive. 

r-Value 

* English (ENGLISH) 
German (DEUTSCH) 

French (FRANCAIS) 

Danish (DANSK) 

Spanish (ESPANOL) 

Italian (ITALIANO) 

Swedish (SVENSKA) 

Dutch (NEDERLANDS) 

Portuguese (PORTUGUESA) 

State when delivered may vary from factory setting. 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

CFOnOtiort:. 

The choice in this parameter defines the language to 
be used on the display 

::`Description of:choice: 
There is a choice of the languages indicated. 

The Setup configuration 
VLT 6000 HVAC has four Setups (parameter Setups) 

that can be programmed independently of each other. 

The active Setup can be selected in parameter 002 

Active Setup. The active Setup number will be shown 

in the display under "Setup". 
It is also possible to set the VLT frequency converter 
to Multi-Setup to allow switching of Setups with the 

digital inputs or serial communication. 
Setup shifts can be used in systems where, e.g., one 

Setup is used during the day and another at night. 

Parameter 003 Copying of Setups enables copying 
from one Setup to another. 

By means of parameter 004 LCP copy, all Setups can 
be transferred from one VLT frequency converter to 

another by moving the control panel. First all parame- 
ter values are copied to the control panel. This can 

then be moved to another VLT frequency converter, 
where all parameter values can be copied from the 

control unit to the VLT frequency converter. 

002 Active Setup (ACTIVE SETUP) 

Factory Setup (FACTORY SETUP) [0] 

* Setup 1 (SETUP 1) [1] 

Setup 2 (SETUP 2) [2] 

Setup 3 (SETUP 3) [3] 
Setup 4 (SETUP 4) [4] 

Multi Setup (MULTI SETUP) [5] 

1:Function:, 

The choice in this parameter defines the Setup 

number you want to control the functions of the VLT 

frequency converter. 

All parameters can be programmed in four individual 

parameter Setups, Setup 1 - Setup 4. 

In addition, a pre-programmed Setup called the 
Factory Setup exists. This only allows specific 

parameters to be changed. 

rDescription of choice: 

Factory Setup [0] contains the parameter values pre- 

set at the factory. Can be used as a data source if the 

other Setups are to be returned to a known state. In 

this case Factory Setup is selected as the active 

Setup. 

Setups 1 -4 [1]-[4] are four individual Setups that can 
be selected as required. 
MultiSetup [5] is used if remote switching between 

different Setups is required. Terminals 16/17/29/32/33 
and the serial communication port can be used for 
switching between Setups. 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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Connection examples 
Setup change 

4 

12 

13 

39 

18 

27 
29 
32 
33 

+24V 

PAR. 302 
Start 
PAR. 304 

PAR. 306 
PAR. 307 

- Selection of Setup using terminals 32 and 33. 

Parameter 306 = Selection of Setup, lsb [4] 

Parameter 307 = Selection of Setup, msb [4] 

Parameter 004 = MultiSetup [5]. 

I I II I 0 -'- 
* No copying (NO COPY) 

Copy active Setup to Setup 1 

(COPY TO SETUP 1) 

Copy active Setup to Setup 2 

(COPY TO SETUP 2) 

Copy active Setup to Setup 3 

(COPY TO SETUP 3) 

Copy active Setup to Setup 4 

(COPY TO SETUP 4) 

Copy active Setup to all (COPY TO ALL) 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 

Functiorr 
A copy is made from the active Setup selected in pa- 

rameter 002 Active Setup to the Setup or Setups 
selected in parameter 003 Copying of Setups. 

I NB! 

1114 
Copying is only possible in Stop mode (motor 
stopped on a Stop command). 

Description of _choice: 

The copying starts when the required copying function 
has been selected and the [OK] key has been 
pressed. 

The display indicates when copying is in progress. 

004 LCP copy (LCP COPY) 

* No copying (NO COPY) 

Upload all parameters 
(UPLOAD ALL PARAMET.) 

Download all parameters 
(DOWNLOAD ALL PARAM.) 

Download power-independent par. 

(DOWNLOAD SIZE INDEP.) 

Lfunction: 
Parameter 004 LCP copy is used if the integrated 
copying function of the control panel is to be used. 

This function is used if all parameter Setups are to be 

copied from one VLT frequency converter to another 
by moving the control panel. 

DescriOtiobTaCholee... 

Select Upload all parameters [1] if all parameter values 

are to be transmitted to the control panel. 

Select Download all parameters [2] if all transmitted 
parameter values are to be copied to the VLT 

frequency converter on which the control panel has 

been mounted. 
Select Download power-independent par [3] if only 

the power-independent parameters are to be 

downloaded. This is used if downloading to a VLT 

frequency converter that has a different rated power 
than the one from where the parameter Setup 
originates. 

I NB! 

U 
ploading/Downloading can only be carried 

out in Stop mode. 

Setup of user-defined readout 
Parameter 005 Max. value of user-defined readout 

and 006 Unit for user-defined readout allow users to 

design their own readout which can be seen if user- 

defined readout has been selected under display 

readout. The range is set in parameter 005 Max. value 

of user-defined readout and the unit is determined in 

parameter 006 Unit for user-defined readout. The 

choice of unit decides whether the ratio between the 

output frequency and the readout is a linear, square or 

cubed ratio. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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005 Max. value of user-defined readout 
fl I 

I Value. 

0.01 - 999,999.99 *100.00 

Frgaion:. 
This parameter allows a choice of the max. value of 

the user-defined readout. The value is calculated on 

the basis of the present motor frequency and the unit 

selected in parameter 006 Unit for user-defined read- 

out. The programmed value is reached when the out- 

put frequency in parameter 202 Output frequency 

high limit, fmAx is reached. The unit also decides 
whether the ratio between output frequency and read- 

out is linear, square or cubed. 

Cinitom 
nodeut 
Par. 005 

Output I roguoncy 
high Omit 
Par. 202 

L., Function:, 

Elb e,s c 0 pt 1 o n of choice: j Select a unit to be shown in the display in 

Set the required value for max. output frequency. connection with parameter 005 Max. value of user- 

defined readout. 
If units such as flow or speed units are selected, the 

s ratio between readout and output frequency will be a 

linear one. 

[Value. 
I 

If pressure units are selected (bar, Pa, MWG, PSI, 

* No unit ' [0] GPM ' [21] etc.), the ratio will be square. 

%' [1] gal/s ' [22] If power units (kW, HP) are selected, the ratio will be 

rpm 1 [2] gal/min 1 [23] cubed. 

ppm 1 [3] gal/h 1 [24] The value and the unit are shown in display mode 

pulse/s 1 [4] lb/s 1 [25] whenever User-defined readout [10] has been 

I/s ' [5] lb/min 1 [26] selected in one of parameters 007-010 Display read- 

I/min 1 [6] lb/h 1 [27] out. 

I/h 1 [7] CFM 1 [28] 

kg/s ' [8] ft3/s 1 [29] [.;Description of choice: 
1 

kg/min' [9] ft3/min ' [30] Select the required unit for User-defined readout. 

kg/h ' [10] ft3/h ' [31] 

m3/s 1 [11] ft3/min ' [32] 

m3 /min' [12] ft /s' [33] 

m3/h 1 [13] in wg 2 [34] 

m /s' [14] ft wg 2 [35] 

mbar 2 [15] PSI 2 [36] 

bar 2 [16] lb/in2 [37] 

Pa 2 [17] HP 3 [38] 

II 

kPa 2 [18] 

MWG 2 [19] 

kW 3 [20] 

Flow and speed units are marked with 1. Pressure 

units with 2, and power units with 3. See figure in next 

column. 

007 Large display readout (LARGE READOUT) 

rValue. 
Resulting reference [%] (REFERENCE [%]) 

Resulting reference [unit] (REFERENCE [UNIT]) 

*Frequency [Hz] (FREQUENCY [HZ]) 

% of maximum output frequency [%] 

(FREQUENCY [%]) 

Motor current [A] (MOTOR CURRENT [A]) 

Power [kW] (POWER [KW]) 

Power [HP] (POWER [HP]) 

Output energy [kWh] (ENERGI [UNIT]) 

Hours run [Hours] (HOURS RUN [h]) 

User-defined readout [-] 

(CUSTOM READ.[UNITS])) 

Setpoint 1 [unit] (SETPOINT 1 [UNITS]) 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 61 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 239 of 622



VLT® 6000 HVAC 

Setpoint 2 [unit] (SETPOINT 2 [UNITS]) [12] 

Feedback 1 (FEEDBACK 1 [UNITS]) [13] 

Feedback 2 (FEEDBACK 2 [UNITS]) [14] 

Feedback [unit] (FEEDBACK [UNITS]) [15] 

Motor voltage [V] (MOTOR VOLTAGE [V]) [16] 

DC link voltage [V] (DC VOLTAGE [V]) [17] 

Thermal load, motor [%] 

(THERM.MOTOR LOAD [%]) [18] 

Thermal load, VLT [%] 

(THERM.DRIVE LOAD [%]) [19] 

Digital input [Binary code] 

(DIGITAL INPUT [BIN]) [20] 

Analogue input 53 [V] (ANALOG INPUT 53 [V]) [21] 

Analogue input 54 [V] (ANALOG INPUT 54 [V]) [22] 

Analogue input 60 [mA] 

(ANALOG INPUT 60 [mA]) [23] 

Relay status [binary code] (RELAY STATUS) [24] 

Pulse reference [Hz] (PULSE REFERENCE [HZ]) [25] 

External reference [ %] (EXT. REFERENCE [%]) [26] 

Heat sink temp. [ °C] (HEATSINK TEMP [ °C]) [27] 

Communication option card warning 

(COMM OPT WARN [HEX]) 

LCP display text (FREE PROG.ARRAY) [29] 

[28] 

Function: 

This parameter allows a choice of the data value to 
be shown in the display, line 2, when the VLT 

frequency converter is turned on. The data values 

will also be included in the display mode scroll-list. 

Parameters 008-010 Small display readout allow a 

choice of another three data values, shown in line 

1. 

See the description of the control unit. 

;.;Description of chOice:: 

No readout can only be selected in parameters 

008-010 Small display readout. 

Resulting reference [%] gives a percentage for the 

resulting reference in the range from Minimum 
reference, RefM,N to Maximum reference, Refmax. 

See also reference handling. 
Reference [unit] gives the resulting reference in Hz 

in Open loop. In Closed loop, the reference unit is 

selected in parameter 415 Process units. 

Frequency [1-lz] gives the output frequency from the 
VLT frequency converter. 

96 of maximum output frequency [96] is the present 
output frequency as a percentage value of 

parameter 202 Output frequency high limit, fmAx. 

Motor current [A] states the phase current of the 

motor measured as effective value. 

Power [kW] states the actual power consumed by 

the motor in kW. 

Power (HP] states the actual power consumed by 

the motor in HP. 

Output energy (kWh] states the energy consumed 

by the motor since the latest reset was made in pa- 

rameter 618 Reset of kWh counter. 
Hours run (Hours] states the number of hours that 

the motor has run since the latest reset in 

parameter 619 Reset of hours-run counter. 

User-defined readout [-] is a user-defined value, 

calculated on the basis of the present output 

frequency and unit, as well as the scaling in 

parameter 005 Max. value of user-defined readout. 

Select unit in parameter 006 Unit for user-defined 

readout. 
Setpoint 1 [unit] is the programmed setpoint value 

in parameter 418 Setpoint 1. The unit is decided in 

parameter 415 Process units. See also Feedback 

handling. 
Setpoint 2 [unit] is the programmed setpoint value 

in parameter 419 Setpoint 2. The unit is decided in 

parameter 415 Process units. 

Feedback 1 [unit] gives the signal value of the 

resulting feedback 1 (Term. 53). The unit is decided 
in parameter 415 Process units. See also Feedback 

handling. 

Feedback 2 [unit] gives the signal value of the 

resulting feedback 2 (Term. 53). The unit is decided 
in parameter 415 Process units. 

Feedback [unit] gives the resulting signal value using 

the unit/scaling selected in parameter 413 Minimum 
feedback, FBMIN, 414 Maximum feedback, FBmAx 

and 415 Process units. 

Motor voltage (V] states the voltage supplied to the 

motor. 

DC link voltage [V] states the intermediate circuit 

voltage in the VLT frequency converter. 

Thermal load, motor [96] states the calculated/ 

estimated thermal load on the motor. 100% is the 

cut-out limit. See also parameter 117 Motor thermal 
protection. 
Thermal load, VLT [96] states the calculated/ 

estimated thermal load on the VLT frequency 

converter. 100% is the cut-out limit. 

Digital input [Binary code] states the signal status 
from the 8 digital inputs (16, 17, 18, 19, 27, 29, 32 

and 33). Terminal 16 corresponds to the bit at the 
far left. '0' = no signal, '1' = connected signal. 

Analogue input 53 [V] states the voltage value on 

terminal 53. 
Analogue input 54 (V] states the voltage value on 

terminal 54. 

Analogue input 60 [mA] states the voltage value on 

terminal 60. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Relay status (binary code] indicates the status of 
each relay. The left (most significant) bit indicates 

relay 1 followed by 2 and 6 through 9. A "1" 

indicates the relay is active, a "0" indicates inactive. 

Paramater 007 uses an 8-bit word with the last two 
positions not used. Relays 6-9 are provided with 

the cascade controller and four relay option cards 

Pulse reference (Hz] states a pulse frequency in Hz 

connected to terminal 17 or terminal 29. 

External reference 196] gives the sum of the external 

references as a percentage (the sum of analogue/ 
pulse/serial communication) in the range from 
Minimum reference, RefmIN to Maximum reference, 

RefM. 
Heat sink temp. 1 °C] states the present heat sink 

temperature of the VLT frequency converter. The 

cut-out limit is 90 ± 5°C; cutting back in occurs at 

60 ± 5°C. 

Communication option card warning [Hex] gives a 

warning word if there is a fault on the 
communication bus. This is only active if 

communication options have been installed. Without 

communication options, 0 Hex is displayed. 
LCD display text shows the text programmed in 

parameter 533 Display text 1 and 534 Display text 2 

via the serial communication port. 

11 

Value 

See parameter 007 Large display readout 
* Reference [Unit] [2] 

Function:, 
This parameter enables a choice of the first of three 

data values to be shown on the display, line 1, 

position 1. 

This is a useful function, i.a. when setting the PID 

regulator, in order to see how the process reacts to 

a change of reference. 

For display read-outs, press the [DISPLAY/STATUS] 

button. Data option LCP display text [27] cannot be 

selected with Small display readout. 

h:Description:yOf.:chOice:', 
There is a choice of 26 different data values, see 

parameter 007 Large display readout. 

I I . -.00 

0 

,Value 
See parameter 007 Large display readout 

* Motorcurrent [A] [5] 

1-Function: 

See the functional description for parameter 008 
Small display readout. 

F,Pescription,,of choice: 
There is a choice of 26 different data values, see 

parameter 007 Large display readout. 

. 

" DO 

Se parameter 007 Large display readout 

* Power [WV] 

Function: 
See the functional description for parameter 008 
Small data readout. 

[6] 

L_Description;of, choice:`; 

There is a choice of 26 different data values, see 

parameter 007 Large display readout. 

I Value 

* Hz (HZ) 

% of output frequency 
[0] 

range (%) (% OF FMAX)[1] 

Function: 
This parameter decides the local reference unit. 

,...Description' of. choice: :.. 

Choose the required unit for local reference. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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0 

[Value 
Disable (DISABLE) 

* Enable (ENABLE) 

FrtTriction:, 
This parameter allows selection/deselection of the 

Hand start key on the control panel. 

i-Descppttory;of-choice:...:, 
If Disable [0] is selected in this parameter, the 
[HAND START] key will be inactive. 

013 OFF/STOP on LCP (STOP BUTTON) 

Disable (DISABLE) 

* Enable (ENABLE) 

This parameter allows selection/deselection of the 

local stop key on the control panel. 

t: Description`:of. choice; 

If Disable [0] is selected in this parameter, the [OFF/ 

STOP] key will be inactive. 

[0] 

[1] 

I NB! 
If Disable is selected, the motor cannot be 

stopped by means of the [OFF/STOP] key. 

I 

Value 77:- 
Disable (DISABLE) 

* Enable (ENABLE) 

. : 

[0] 

[1] 

FTOrittiorr, 
This parameter allows selection/deselection of the 

auto start key on the control panel. 

Oescription.of-.choice: 
If Disable [0] is selected in this parameter, the 
[AUTO START] key will be inactive. 

015 Reset on LCP (RESET BUTTON) 

17Va1667-"7 

Disable (DISABLE) 

* Enable (ENABLE) 

[0] 

[1] 

LFunction:, 
This parameter allows selection/deselection of the 

reset key on the control panel. 

DeScridtlop of'choice: 
If Disable [0] is selected in this parameter, the 

[RESE I J key will be inactive. 

NB! 

10 
Only select Disable [0] if an external reset sig- 

nal has been connected via the digital inputs. 

016 Lock for data change 

Value 

* Not locked (NOT LOCKED) 
Locked (LOCKED) 

[0] 

[1] 

This parameter allows the control panel to be 

'locked', which means that it is not possible to carry 
out data modifications via the control unit. 

If Locked [1] is selected, data modifications in the 
parameters cannot be made, although it will still be 

possible to carry out data modifications via the bus. 

Parameters 007-010 Display readout can be 

changed via the control panel. 

It is also possible to lock for data modifications in 

these parameters by means of a digital input, see 

parameters 300-307 Digital inputs. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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017 Operating state at power up, local 
control (POWER UP ACTION) 

r'Value: 

* Auto restart (AUTO RESTART) [0] 

OFF/Stop (OFF/STOP) [1] 

Setting of the desired operating mode when the 

mains voltage is reconnected. 

1Description of 'choice: 
1 

Auto restart [0] is selected if the VLT frequency con- 
verter is to start up in the same start/stop condition 
as immediately before power to the converter is cut 

off. 

OFF/Stop [1] is selected if the VLT frequency con- 
verter is to remain stopped when the mains voltage 
is connected, until a start command is active. To 

restart, activate the key [HAND START] or [AUTO 

START] by using the control panel. 

NB! 
Ir. If [HAND START] or [AUTO START] cannot be 

activated by the keys on the control panel 

(see parameter 012/014 Hand/Auto start on LCP) 

the motor will not be able to restart if OFF/Stop [1] is 

selected. If Handstart or Autostart has been 

programmed for activation via the digital inputs, the 

motor will not be able to restart if OFF/Stop [1] is 

selected. 

Load and Motor 100-117 
This parameter group allows the con- 

figuration of regulation parameters and 

the choice of torque characteristics to 
which the VLT frequency converter is 

Ozi to be adapted. 
The motor nameplate data must be 

set and automatic motor adaptation can be carried 

out. In addition, DC brake parameters can be set 

and the motor thermal protection can be activated. 

Configuration 
The selection of configuration and torque 
characteristics influences the parameters that can 

be seen in the display. If Open loop [0] is selected, 

all parameters relating to PID regulation will be 

hidden. 
Consequently, the user is only able to see the para- 

meters that are of significance for a given 

application. 

100 Configuration (CONFIG. MODE) 
[Value: . 

* Open loop (OPEN LOOP) 

Closed loop (CLOSED LOOP) 
[0] 

[1] 

f Function:: 
This parameter is used for selecting the 
configuration to which the VLT frequency converter 
is to be adapted. 

[ Description 'of choice: 

If Open loop [0] is selected, normal speed control is 

obtained (without feedback signal), i.e. if the 
reference is changed, the motor speed will change. 
If Closed loop [1] is selected, the internal process 
regulator is activated to enable accurate regulation 
in relation to a given process signal. 
The reference (setpoint) and the process signal 
(feedback) can be set to a process unit as 
programmed in parameter 415 Process units. 
See Feedback handling. 

- 

LValue 

* Automatic Energy Optimisation 
(AEO FUNCTION) 

Parallel motors (MULTIPLE MOTORS) 

[0] 

[1] 

I Function: 
This parameter allows a choice of whether the VLT 

frequency converter has one or several motors 
connected to it. 

DeScriptibmiof 

If Automatic Energy Optimisation [0] has been 

selected, only one motor may be connected to the 

VLT frequency converter. The AEO function ensures 

that the motor obtains its maximum efficiency and 

minimises motor interference. 

Select Parallel motors [1] if more than one motor is 

connected to the output in parallel. See the 
description under parameter 108 Start voltage of 
parallel motors regarding the setting of parallel motor 
start voltages. 

0.75 

C.50 

0.1 0.2 03 ere o. ns a> 1.0 
Frequency 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 65 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 243 of 622



VLT® 6000 HVAC 

NB! 
It is important that the values set in 

parameters 102-106 Nameplate data correspond to 
the nameplate data of the motor with respect to 
either star coupling Y or delta coupling A. 

102 Motor power, PM,N (MOTOR POWER) 

[Value: 
0.25 kW (0.25 KW) [25] 

0.37 kW (0.37 KW) [37] 

0.55 kW (0.55 KW) [55] 

0.75 kW (0.75 KW) [75] 

1.1 kW (1.10 KW) [110] 

1.5 kW (1.50 KW) [150] 

2.2 kW (2.20 KW) [220] 

3 kW (3.00 KW) [300] 

4 kW (4.00 KW) [400] 

5,5 kW (5.50 KW) [550] 

7,5 kW (7.50 KW) [750] 

11 kW (11.00 KW) [1100] 

15 kW (15.00 KW) [1500] 

18.5 kW (18.50 KW) [1850] 

22 kW (22.00 KW) [2200] 

30 kW (30.00 KW) [3000] 

37 kW (37.00 KW) [3700] 

45 kW (45.00 KW) [4500] 

55 kW (55.00 KW) [5500] 

75 kW (75.00 KW) [7500] 

90 kW (90.00 KW) [9000] 

110 kW (110.00 KW) [11000] 

132 kW (132.00 KW) [13200] 

160 kW (160.00 KW) [16000] 

200 kW (200.00 KW) [20000] 

250 kW (250.00 KW) [25000] 

300 kW (300.00 KW) [30000] 

315 kW (315.00 KW) [31500] 

355 kW (355.00 KW) [35500] 
400 kW (400.00 KW) [40000] 

450 'KW (450.00 KW) [45000] 

500 kW (500.00 KW) [50000] 

* Depends on the unit 

Ltuitctiprif: 
This is where to select the kW value Pm.N that 
corresponds to the rated power of the motor. 

At the works, a rated kW value PNA.N has been 

selected that depends on the type of unit. 

ii' Description of choice: 

Select a value that equals the nameplate data on 

the motor. There are 4 possible undersizes or 1 

oversize in comparison with the factory setting. 

Also, alternatively it is possible to set the value for 
motor power as an infinitely variable value, see the 
procedure for Infinitely variable change of numeric 
data value. 

103 Motor voltage, UM,N 

I 
Value 

200 V [200] 
208 V [208] 

220 V [220] 

230 V [230] 

240 V [240] 

380 V [380] 

400 V [400] 

415 V [415] 

440 V [440] 

460 V [460] 

480 V [480] 

500 V [500] 

575 V [575] 

* Depends on the unit 

NOTE: 550 motor voltage must be manually 

programmed - pre-sets are not available. 

''Function: 
This is where the rated motor voltage Um.N is set for 
either star Y or delta A. 

Description of, choice: 

Select a value that equals the nameplate data on the 
motor, regardless of the mains voltage of the VLT 

frequency converter. 

Furthermore, alternatively it is possible to set the 
value of the motor voltage infinitely variable, see also 

the procedure for Infinitely variable change of 
numeric data value. 

I NB! 
IIChanging parameters 102, 103 or 104 will 

automatically reset parameters 105 and 106 

to default values. If changes are made to 

parameters 102, 103 or 104, go back and reset 

parameters 105 and 106 to correct values. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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[-Value. 

* 50 Hz (50 Hz) 

60 Hz (60 Hz) 

Function: ' 

This is where the rated motor frequency fm,N is 

selected. 

[50] 

[60] 

rtreSoription of choice:` 

Select a value that equals the nameplate data on 

the motor. 
Furthermore, it is also possible to set the value for 

motor frequency infinitely variably in the 24-1000 Hz 

range. 

I o o 

0.01 - Ivi_tmAx A *Depends on the unit 

The rated motor current Im,N forms part of the VLT 

frequency converter calculations i.a. of torque and 

motor thermal protection. Set the motor current 

IvuEN, taking into account the star Y or delta 

connected motor. 

of Description 
Set a value that equals the nameplate data on the 

motor. 

.choite: 

I NB! 

11 
It is important to enter the correct value, 

since this forms part of the WC' control fea- 

ture. 

lo ". -1 

[-Value 

100 - fM.N x 60 (max. 60000 rpm) 

* Depends on parameter 102 Motor power, PA,tiv 

Function: 
This is where the value is set that corresponds to 
the rated motor speed nm.N, which can be seen 

from the nameplate data. 

Description of choice: 

Choose a value that corresponds to the motor 
nameplate data. 

I NB! 

11 
It is important to set the correct value, since 

this forms part of the WC+ control feature. 
The max. value equals fm,N x 60. 

fM,N is set in parameter 104 Motor frequency, fm,N. 

. .0. . 

Value 

* Optimisation disable (NO AMA) 
Automatic adaptation (RUN AMA) 

Automatic adaptation with LC-filter 
(RUN AMA WITH LC-FILT) 

[0] 

[1] 

[2] 

Function: 

Automatic motor adaptation is a test algorithm that 

measures the electrical motor parameters at motor 
standstill. This means that AMA itself does not 

supply any torque. 

AMA is useful when commissioning systems, where 

the user wants to optimise the adjustment of the 
VLT frequency converter to the motor applied. This 

feature is used in particular where the factory setting 
does not adequately cover the motor in question. 

For the best adjustment of the VLT frequency con- 
verter, it is recommended to carry out AMA on a 

cold motor. 

It must be noted that repeated AMA runs may lead 

to a heating of the motor that will result in an 

increase of the stator resistance Rs. However, this is 

not normally critical. 

I NB! 
It is important to run AMA with any motors 

55 kW/ 75 HP 

* = factory setting. ( ) = display text [ ) = value for use in communication via serial communication port 
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It is possible via parameter 107 Automatic motor 
adaptation, AMA to choose whether a complete 
automatic motor adaptation Automatic adaptation 
[1] is to be carried out, or whether reduced 
automatic motor adaptation Automatic adaptation 
with LC-filter [2] is to be made. 

It is only possible to carry out the reduced test if a 

LC-filter has been placed between the VLT 

frequency converter and the motor. If a total setting 

is required, the LC-filter can be removed and, after 
completion of the AMA, it can be reinstalled. In 

Automatic optimisation with LC-filter [2] there is no 

test of motor symmetry and of whether all motor 
phases have been connected. The following must 

be noted when the AMA function is used: 

- For AMA to be able to determine the motor 

parameters optimally, the correct nameplate 

data for the motor connected to the VLT 

frequency converter must be entered in 

parameters 102 to 106. 

- The duration of a total automatic motor 
adaptation varies from a few minutes to approx. 

10 minutes for small motors, depending on the 

rating of the motor used (the time for a 7.5 kW 

motor, for example, is approx. 4 minutes). 

Alarms and warnings will be shown in the display 

if faults occur during motor adaptation. 
AMA can only be carried out if the rated motor 
current of the motor is min. 35% of the rated 

output current of the VLT frequency converter. 

If automatic motor adaptation is to be 

discontinued, press the [OFF/STOP] key. 

I NB! 
AMA is not allowed on motors connected in 

parallel. 

D'eSetiptioriof-a6i&e:. 
Select Automatic adaptation [1] if the VLT frequency 
converter is to carry out a complete automatic 
motor adaptation. 
Select Automatic adaptation with LC-filter [2] if a 

LC-filter has been placed between the VLT 

frequency converter and the motor. 

Procedure for automatic motor adaptation: 
1. Set the motor parameters in accordance with 

the motor nameplate data given in parameters 
102-106 Nameplate data. 

2. Connect 24 V DC (possibly from terminal 12) to 

terminal 27 on the control card. 

3. Select Automatic adaptation [1] or Automatic 
adaptation with LC-filter [2] in parameter 107 

Automatic motor adaptation, AMA. 

4. Start up the VLT frequency converter or connect 
terminal 18 (start) to 24 V DC (possibly from ter- 

minal 12). 

5. After a normal sequence, the display reads: 

AMA STOP. After a reset, the VLT frequency 

converter will be ready to start operation again. 

If the automatic motor adaptation is to be 

stopped: 
1. Press the [OFF/STOP] key. 

If there is a fault, the display reads: 
ALARM 22 

1. Press the [Reset] key. 

2. Check for possible causes of the fault in accor- 

dance with the alarm message. See List of 
warnings and alarms. 

If there is a warning, the display reads: 
WARNING 39-42 
1. Check for possible causes of the fault in 

accordance with the warning. See List of warnings 

and alarms. 

2. Press the [CHANGE DATA] key and select 

"Continue" if AMA is to continue despite the 

warning, or press the [OFF/STOP] key to stop the 

automatic motor adaptation. 

= Value' - - 
0.0 - parameter 103 Motor voltage, UM,N 

* Depends on par. 103 Motor voltage, UM,N 

unction: 

This parameter specifies the start-up voltage of the 

permanent VT characteristics at 0 Hz for motors 

connected in parallel. 

The start-up voltage represents a supplementary 
voltage input to the motor. By increasing the start- 

up voltage, motors connected in parallel receive a 

higher start-up torque. This is used especially for 

small motors (< 4.0 kW) connected in parallel, as 

they have a higher stator resistance than motors 

above 5.5 kW. 

This function is only active if Parallel motors [1] has 

been selected in parameter 101 Torque 

characteristics. 

ascription Of choice: 
Set the start-up voltage at 0 Hz. The maximum 

voltage depends on parameter 103 Motor voltage, 

UM,N. 

* = factory setting. 0 = display text [ ) = value for use in communication via serial communication port 
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- . - 

# 

Value 

0 - 500 % 

I A 

1 
*100 % 

;Function :, 
High-frequency electric resonance problems 
between the VLT frequency converter and the 
motor can be eliminated by adjusting the resonance 
damping. 

CpeScriptiOn ..of choice: 
Adjust the damping percentage until the motor 
resonance has disappeared. 

. - 

I' 
i Value. 

0.0 (OFF) - 0.5 sec. * OFF 

Function: 
In order to secure a high starting torque, the 

maximum torque for max. 0.5 sec. is allowed. 
However, the current is limited by the protection limit 

of the VLT frequency converter (inverter). 

0 sec. corresponds to no high break-away torque. 

7clescription of 'choice.: 

Set the necessary time in which a high starting 
torque is desired. 

111 Start delay (START DELAY) 

0.0 - 120.0 sec. * 0.0 sec. 

FFunction:.., 

This parameter enables a delay of the starting time 

after the conditions for start have been fulfilled. 

When the time has passed, the output frequency 
will start by ramping up to the reference. 

[~Description. Of thoice: 
Set the desired time until acceleration is to begin. 

112 Motor preheater (MOTOR PREHEAT) 
[Value: . 
* Disable (DISABLE) 

Enable (ENABLE) 
[0] 

[1] 

Function.; 
The motor preheater ensures that no condensate 
develops in the motor at stop. This function can also 

be used to evaporate condensed water in the mo- 
tor. The motor preheater is only active during stop. 

['Description of choice: 

Select Disable [0] if this function is not required. 
Select Enable [1] to activate motor preheating. The 
DC current is set in parameter 113 Motor preheater 
DC current. 

, p 

Value 

0 - 100 % * 50 % 

The maximum value depends on the rated motor 
current, parameter 105 Motor current, 164,N 

The motor can be preheated at stop by means of a 

DC current to prevent moisture from entering the 
motor. 

The motor can be preheated by means of a DC 

current. At 0%, the function is inactive; at a value 

higher than 0%, a DC current will be supplied to the 
motor at stop (0 Hz). In fans that rotate because of 

the air flow when they are not in operation 
(windmilling), this function can also be used to gene- 

rate a holding torque. 

If too high a DC current is supplied for too 
long, the motor can be damaged. 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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DC braking 
In DC braking, the motor receives a DC current that 

brings the shaft to a halt. Parameter 114 DC braking 
current, decides the DC braking current as a per- 

centage of the rated motor current IM.N- 

In parameter 115 DC braking time, the DC braking 
time is selected, and in parameter 116 DC brake 
cut-in frequency, the frequency is selected at which 

DC braking becomes active. 

If terminal 19 or 27 (parameter 303/304 Digital input) 
has been programmed to DC braking inverse and 

shifts from logic '1' to logic '0', the DC braking will 

be activated. 
When the start signal on terminal 18 changes from 

logic '1' to logic '0', the DC braking will be activated 
when the output frequency becomes lower than the 

brake coupling frequency. 

NB! 
The DC brake is not to be used if the inertia 

of the motor shaft is more than 20 times the 

inertia of the motor itself. 

IvumAx 
0 - , x 100 [%] 

1M 

* 50 % 

The maximum value depends on the rated motor 

current. If the DC braking current is active, the VLT 

frequency converter has a switching frequency of 4 

kHz. 

This parameter is used for setting the DC braking 

current that is activated upon a stop when the DC 

brake frequency set in parameter 116 DC brake 
frequency has been reached, or if DC brake 

inverse is active via terminal 27 or via the serial 

communication port. The DC braking current will be 

active for the duration of the DC braking time set in 

parameter 115 DC braking time. 

Description 
To be set as a percentage value of the rated motor 
current Im,N set in parameter 105 Motor current,vo;N 

100% DC braking current corresponds to Im,N. 

Make sure not to supply too high 

abrakin current for too Ion , 
since otherwise the motor will be 

damaged because of mechanical overload or the 

heat generated in the motor. 

115 DC braking time 
o 

f Value 
0.0 - 60.0 sec. * OFF 

F.Function: k. 

This parameter is for setting the DC braking time for 

which the DC braking current (parameter 113) is to 

be active. 

Description 
Set the desired time. 

. 

Value 
0.0 (OFF) - par. 202 Output frequency 

high limit, fmAx * OFF 

This parameter is used for setting the DC brake cut- 
-in frequency at which DC braking is to be activated 
in connection with a stop command. 

Description,of: ChO166: 

Set the desired frequency. 

* = factory setting. ( ) = display text O = value for use in communication via serial communication port 
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I - t 

2000 

1000 
No protection protection (NO PROTECTION) [0] 

6 

Thermistor warning (THERMISTOR WARNING) [1] 5 
4 

Thermistor trip (THERMISTOR FAULT) [2] 3 

ETR Warning 1 (ETR WARNING 1) [3] 
2 

100 *ETR Trip 1 (ETR TRIP 1) [4] 
60 

ETR Warning 2 (ETR WARNING 2) [5] 50 
ao 

ETR Trip 2 (ETR TRIP 2) [6] 30 

ETR Warning 3 (ETR WARNING 3) [7] 
20 

10 ETR Trip 3 (ETR TRIP 3) 

ETR Warning 4 (ETR WARNING 4) 

ETR Trip 4 (ETR TRIP 4) 

[8] 

[9] 

[10] 

Function: 
The VLT frequency converter is able to monitor the 

motor temperature in two different ways: 
- Via a thermistor sensor fitted to the motor. The 

thermistor is connected to one of the analogue 
input terminals 53 and 54. 

Calculation of the thermal load (ETR - Electronic 

Thermal Relay), based on the current load and 

the time. This is compared with the rated motor 

current Im,N and the rated motor frequency fm.N 

The calculations made take into account the 

need for a lower load at lower speeds because 

of less cooling in the motor itself. 

ETR functions 1-4 do not start calculating the load 

until there is a switch-over to the Setup in which 

they were selected. This enables the use of the ETR 

function, even where two or several motors 
alternate. 

peSeripition of ;choice: 

Select No protection [0] if no warning or tripping is 

required when the motor is overloaded. 

Select Thermistor warning [1] if a warning is desired 

when the connected thermistor gets too hot. 

Select Thermistor trip [2] if cutting out (trip) is desired 

when the connected thermistor overheats. 
Select ETR Warning 1-4, if a warning is to come up 

on the display when the motor is overloaded 
according to the calculations. 
The VLT frequency converter can also be program- 

med to give off a warning signal via one of the digital 

outputs. 
Select ETR Trip 1-4 if tripping is desired when the 

motor is overloaded according to the calculations. 

[s] 

fawn 1 x 

--fur= 2: fi, 
four= 0.2 x 1" 

10 12 14 16 18 20 

* = factory setting. 0 = display text [ j = value for use in communication via serial communication port 
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References & Limits 200 - 228 
In this parameter group, 
the frequency and refe- 

rence range of the VLT 

frequency converter are 

established. 

UAX.(202) 

Nom ( ma) 

110114201) 

Ramp up 0m. Ramp down tk.. 

This parameter group also includes: 

Setting of ramp times 

Choice of four preset references 
Possibility of programming four bypass 

frequencies. 

Setting of maximum current to motor. 

Setting of warning limits for current, frequency, re- 

ference and feedback. 

- , 

Value - 
*0 - 120 Hz (0- 120 HZ) 

0 - 1000 Hz (0 - 1000 HZ) 

[0] 

[1] 

This is where to select the maximum output frequency 

range to be set in parameter 202 Output frequency 
high limit, fmx. 

Select the required output frequency range. 

201 Output frequency low limit, f.AIN 

Value' 

0 . 0 - fmAx * 0.0 Hz 

This is where to select the minimum output frequency. 

(-pesdriptiorrof 
A value from 0.0 Hz to the Output frequency high li- 

mit, fmAxfrequency set in parameter 202 can be 
selected. 

II 

g Value 

IP 

fMIN - 120/1000 Hz 

(par. 200 Output frequency range) * 50 Hz 

[Function: 
In this parameter, a maximum output frequency can 

be selected that corresponds to the highest speed at 

which the motor can be. 

I NB! 
kWThe output frequency of the VLT frequency 

converter can never assume a value higher 

than 1/10 of the switching frequency (parameter 407 

Switching frequency). 

bee660i6r:OfChbi&e: 
A value from fmIN to the choice made in parameter 200 

Output frequency range can be selected. 

* = factory setting. ( ) = display text [ ] = value for use in communication via serial communication port 

72 MG.60.A7.02 - VLT is a registered Danfoss trade mark 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 250 of 622



VLT® 6000 HVAC 

Reference handling 
Reference handling is shown in the block diagram 

underneath. 
The block diagram shows how a change in a parame- 
ter can affect the resulting reference. 

Parameters 203 to 205 Reference handling, minimum 
and maximum reference and parameter 210 Refe- 

rence type define the way reference handling can be 

carried out. The mentioned parameters are active 

both in a closed and in an open loop. 

Remote references are defined as: 

External references, such as analogue inputs 53, 

54 and 60, pulse reference via terminal 17/29 and 

reference from serial communication. 
Preset references. 

The resulting reference can be shown in the display by 

selecting Reference [ %] in parameters 007-010 Dis- 

play readout and in the form of a unit by selecting 
Resulting reference [unit]. 

See the section on Feedback handling in connection 
with a closed loop. 

The sum of the external references can be shown in 

the display as a percentage of the range from Mini- 
mum reference, RefM,N to Maximum reference, RefmAx. 

Select External reference, % [25] in parameters 007- 
010 Display readout if a readout is required. 

It is possible to have both preset references and 

external references at the same time. In parameter 

210 Reference type a choice is made of how the 

preset references are to be added to the external 

references. 

Furthermore, an independent local reference exists, 

where the resulting reference is set by means of the 

[+/-] keys. If local reference has been selected, the 

output frequency range is limited by parameter 201 

Output frequency low limit, fmIN and parameter 202 

Output frequency high limit, fmAx. 

I NB! 

If the local reference is active, the VLT 

frequency converter will always be in Open 

loop [0], regardless of the choice made in parameter 
100 Configuration. 

The unit of the local reference can be set either as Hz 

or as a percentage of the output frequency range. The 

unit is selected in parameter 011 Unit of local refe- 
rence. 

Preset references 

Rot. 1 par. 211 

Ref. 2 par. 212 

Ref. 3 par. 213 

Ref. 4 par. 214 

External ref. 

Ana. Input 53, par. 308 
(0 -1 0V) 

Ana. Input 54. par. 311 
(0- 10V) 

Ana. Input GO, par. 314 

tor 
4. (0 -20m4) 

Pulse ref. Maui` 17/29 
Par. 301, 305 

Serial comm. ref. 
(*200%) 

Setpoint 1 --11 
SetpoInt 2 119---I 

Preset ref. isb, par. 300-307 / Preset ref. msb, par. 300-307 

Scale 
to % 

\200/ 

Feedback function 
1 

See par. 413-419 

Sum 

X+Y 

Ref. function, par. 210 

71.,/,03 

ye Pr's/ 
eX 

ZattmaL 

Preset ref. tIl 
Par. 300-307 

\200 /I 
0% \ 

LCP: 
External 
reference In X 

/ 

Remote 
controlled 
reference 

Feedback setpoInt 

Gentili!. mode par. 100 

Speed 
Open Loop 

Freeze ref , par. 300-307 .17arNr 
mai. M. 

I Mmmom 

LCD Process 
/Tv\ -"1-... Closed Loop 

roMmoo 
IMso 

-.0 ma. M71-- 
OM, 

Mmlo le 
"M. M. 

LCP: 
Resulting 
reference In 

* = factory setting. = display text [ = value for use in communication via serial communication port 

Resulting ref. 
of) 

LCP: 
Result ng 
reference unit 

DANFOSS 
17SNA375.14 
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203 Reference site 
(REFERENCE SITE) 

LValue: 

* Hand /Auto linked reference 
(LINKED TO HAND/AUTO)) [0] 

Remote reference (REMOTE) [1] 

Local reference (LOCAL) [2] 

Function:' . .. - 
This parameter decides which resulting reference is 

to be active. If Hand/Auto linked reference [0] is 

selected, the resulting reference will depend on 

whether the VLT frequency converter is in Hand or 

Auto mode. 

The table shows which references are active when 

Hand/Auto linked reference [0], Remote reference [1] 

or Local reference [2] has been selected. The Hand 

mode or Auto mode can be selected via the control 

keys or via a digital input, parameters 300-307 
Digital inputs. 

Reference'- 

handling 

.. 

HandMOde _,.- ;Auto:Mode' 

Hand/Auto [0] Local ref. active Remote ref. active 

Remote [1] Remote ref. active Remote ref. active 

Local [2] Local ref. active Local ref. active 

.Desctiption...ot..choice: 

If Hand/Auto linked reference [0] is chosen, the 

motor speed in Hand mode will be decided by the 

local reference, while in Auto mode it depends on 

remote references and any setpoints selected. 
If Remote reference [1] is selected, the motor speed 

will depend on remote references, regardless of 

whether Hand mode or Auto mode has been 

chosen. 
If Local reference [2] is selected, the motor speed 
will only depend on the local reference set via the 

control panel, regardless of whether Hand mode or 

Auto mode has been selected. 

204 Minimum reference, RefmiN 

(MIN. REFERENCE) 
I Value: 

Parameter 100 Configuration = Open loop [0]. 

0.000 - parameter 205 RefmAx * 0.000 Hz 

Parameter 100 Configuration = Closed loop [1]. 

-Par. 413 Minimum feedback 

- par. 205 RefmAx 

rFurictionf 
The Minimum reference gives the minimum value that 

can be assumed by the sum of all references. If 

Closed loop has been selected in parameter 100 

Configuration, the minimum reference is limited by 

parameter 413 Minimum feedback. 
Minimum reference is ignored when the local 

reference is active (parameter 203 Reference site). 

The unit for the reference can be seen from the 

following table: 

* 0.000 

Par. 100 Configuration = Open loop 

Par. 100 Configuration = Closed loop 

Hz 

Par. 415 

Description of choice :. 
Minimum reference is set if the motor is to run at a 

minimum speed, regardless of whether the resulting 
reference is 0. 

Parameter 100 Configuration = Open loop [0] 

Parameter 204 RefM,N - 1000.000 Hz* 50.000 Hz 

Parameter 100 Configuration = Closed loop [1] 

Par. 204 Ref,,,,,A, 

- par. 414 Maximum feedback * 50.000 Hz 

The Maximum reference gives the maximum value 

that can be assumed by the sum of all references. If 

Closed loop [1] has been selected in parameter 100 

Configuration, the maximum reference cannot be 

set above parameter 414 Maximum feedback. The 

Maximum reference is ignored when the local 

reference is active (parameter 203 Reference site). 

* = factory setting. 0 = display text [ [ = value for use in communication via serial communication port 
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`Function,-cont.:, 
The reference unit can be determined on the basis 

of the following table: 

Unit 

Par. 100 Configuration = Open loop 

Par. 100 Configuration = Closed loop 

Hz 

Par. 415 

Maximum reference is set if the motor speed is not to 
exceed the set value, regardless of whether the 

resulting reference is higher than Maximum reference. 

'-Value. 

1 - 3600 sec. 

. 

* Depends on the unit 

Function: 
The ramp-up time is the acceleration time from 0 Hz 

to the rated motor frequency f" (parameter 104 Mo- 
tor frequency, fm,N). It is assumed that the output 
current does not reach the current limit (set in para- 

meter 215 Current limit lum). 

rout 

f IAAX.(202) 

f IA,N (104) 

f MIN.(201) 

17571A134.10 

Ramp up time 

rDeSChptibry-OfiChOice: 

1-4 
Ramp down time 

Program the desired ramp-up time. 

I . lo 

Value 

1 - 3600 sec. 

IP 

j 

* Depends on the unit 

rfunction: 
The ramp-down time is the deceleration time from the 

rated motor frequency f" (parameter 104 Motor 
frequency, ktN) to 0 Hz, provided there is no overvolt- 

age in the inverter because of the motor acting as a 

generator. 

Description of choice: 
Program the desired ramp-down time. 

1 . 

Value 1 

Disable (DISABLE) [0] 

* Enable (ENABLE) [1] 

Function: 

This function ensures that the VLT frequency converter 
does not trip during deceleration if the ramp-down 
time set is too short. If, during deceleration, the VLT 

frequency converter registers that the intermediate 

circuit voltage is higher than the max. value (see List 
of warnings and alarms), the VLT frequency converter 
automatically extends the ramp-down time. 

NB! 

10 
If the function is chosen as Enable [1], the 

ramp time may be considerably extended in re- 

lation to the time set in parameter 207, Ramp-down 
time. 

;Description of .choice:', 

Program this function as Enable [1] if the VLT fre- 

quency converter periodically trips during ramp-down. 
If a quick ramp-down time has been programmed that 

may lead to a trip under special conditions, the 
function can be set to Enable [1] to avoid trips. 

I I 

trValue 

Par. 201 Output frequency Low limit - par. 202 

Output frequency high limit * 10.0 Hz 

s 

fiFunction: 

The jog frequency fjoG is the fixed output frequency at 

which the VLT frequency converter is running when 

the jog function is activated. 
Jog can be activated via the digital inputs. 

DesCriptiOntif thOice; 
Set the desired frequency. 

* = factory setting. ( ) = display text H = value for use in communication via serial communication port 
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Reference type 
The example shows how the resulting reference is 

calculated when Preset references are used together 
with Sum and Relative in parameter 210, Reference 
type. See Calculation of resulting reference. 
See also the drawing in Reference handling. 

The following parameters have been set: 

Par. 204 Minimum reference: 10 Hz 

Par. 205 Maximum reference: 50 Hz 

Par. 211 Preset reference: 15% 

Par. 308 Terminal 53, analogue input: Reference [1] 

Par. 309 Terminal 53, min. scaling: 0 V 

Par. 310 Terminal 53, max. scaling: 10 V 

When parameter 210 Reference type is set to Sum 

[0], one of the adjusted Preset references (par. 211- 

214) will be added to the external references as a per- 

centage of the reference range. If terminal 53 is 

energized by an analogue input voltage of 4 V, the 

resulting reference will be as follows: 

Par. 210 Reference type = Sum [0] 

Par. 204 Minimum reference 
Reference contribution at 4 V 

Par. 211 Preset reference 
Resulting reference 

= 10.0 Hz 

= 16.0 Hz 

= 6.0 Hz 

= 32.0 Hz 

If parameter 210 Reference type is set to Relative [1], 

one of the adjusted Preset references (par. 211-214) 
will be totaled as a percentage of the sum of the pre- 

sent external references. If terminal 53 is energized by 

an analogue input voltage of 4 V, the resulting refe- 

rence will be as follows: 

Par. 210 Reference type = Relative [1] 

Par. 204 Minimum reference 
Reference contribution at 4 V 

Par. 211 Preset reference 
Resulting reference 

= 10.0 Hz 

= 16.0 Hz 

= 2.4 Hz 

= 28.4 Hz 

The graph in the next column shows the resulting re- 

ference in relation to the external reference varied from 
0-10 V 

Parameter 210 Reference type has been programmed 
for Sum [0] and Relative [1], respectively. In addition, a 

graph is shown in which parameter 211 Preset refe- 
rence 1 is programmed for 0%. 

Rel. (Hs] 

Par. 205 
Ref. max. = 50 

Par. 204 

Par. 309 
Terminal 53 = OV 

10 Ref. signal [V] 
Par. 310 
Terminal 53 = 10V 

Value 

* Sum (SUM) 

Relative (RELATIVE) 

External/preset (EXTERNAL/PRESE I) 

riliii6tibiC 
It is possible to define how the preset references are 

to be added to the other references. For this purpose, 
Sum or Relative is used. It is also possible - by using 

the External /preset function - to select whether a shift 
between external references and preset references is 

wanted. 

See Reference handling. 

;_Description of choibe:. 

If Sum [0] is selected, one of the adjusted preset 

references (parameters 211-214 Preset reference) is 

added to the other external references as a percent- 

age of the reference range (RefoN-RefmAK). 

If Relative [1] is selected, one of the adjusted preset 

references (parameters 211-214 Preset reference) is 

totaled as a percentage of the sum of the present 

external references. 

If External /preset [2] is selected, it is possible to shift 

between external references and preset references via 

terminal 16, 17, 29, 32 or 33 (parameter 300, 301, 

305, 306 or 307 Digital inputs). Preset references will 

be a percentage value of the reference range. 

External reference is the sum of the analogue 

references, pulse references and any references from 

serial communication. 

[0] 

[1] 

[2] 

I NB! 
If Sum or Relative is selected, one of the preset 

references will always be active. If the preset 

references are to be without influence, they should be 

set to 0% (as in the factory setting) via the serial 

communication port. 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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211 Preset reference 1 (PRESET REF. 1) 

Value- 

-100.00 % - +100.00 % 

of the reference range/external reference 

. . 

. . 

* 0.00% 

Function: 

Four different preset references can be programmed 
in parameters 211-214 Preset reference. The preset 

reference is stated as a percentage value of the refe- 

rence range (Ref folisi RefmAx) or as a percentage of the 
other external references, depending on the choice 
made in parameter 210 Reference type. 

The choice between the preset references can be 

made by activating terminal 16, 17, 29, 32 or 33, cf. 

the table below. 

Terminal 17/29/33 
preset ref. msb 

0 

Terminal 16/29/32 
preset ref. !sip 

0 

0 

1 

1 

0 

1 

Preset ref. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

eScriptiomdtttiOice: 
Set the required preset reference(s) that is/are to be 

the options. 

. . 

Value: 

0.1 - 1.1 x IVLT,N * 1.1 X Ivur,N [A] 

Function:- 
This is where the maximum output current lum is set. 

The factory setting corresponds to the rated output 

current. Current limit should not be used for motor 

protection; parameter 117 is for motor protection. 

Current limit is for protection of the VLT frequency 

converter. If the current limit is set within the range 

of 1.0-1.1 x I vury (the rated output current of the VLT 

frequency converter), the VLT frequency converter 
can only handle a load intermittently, i.e. for short 

periods at a time. After the load has been higher 

than IvEr,N, it must be ensured that for a period the 

load is lower than IVLT,N 

Please note that if the current limit is set to less than 

IVLTN, the acceleration torque will be reduced 
correspondingly. 

peSerVIT6T.of..chq6e: 
Set the required maximum output current lum. 

I. 

Value* 

0 (OFF) - 100 Hz * Disable 

Function: 

Some systems call for some output frequencies to be 

avoided because of mechanical resonance 
problems. 
The frequencies to avoid can be programmed in 

parameters 217-220 Frequency bypass. 
In this parameter (216 Frequency bypass, bandwidth), 
a definition can be given of a bandwidth around each 

of these frequencies. 

1.pescrjption of choice: 

The bypass bandwidth is equal to the programmed 

bandwidth frequency. This bandwidth will be centered 
around each bypass frequency. 

- 

- . 

: II 

--Value; s 

0 - 120/1000 Hz * 120.0 Hz 

The frequency range depends on the selection 

made in parameter 200 Output frequency range. 

Function: 

Some systems call for some output frequencies to be 

avoided because of mechanical resonance problems 
in the system. 

rDe'sCriPtion-of-ChCice: 

Enter the frequencies to be avoided. 

See also parameter 216 Frequency bypass, 
bandwidth. 

* = factory setting. 0 = display text [ = value for use in communication via serial communication port 
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. 

[Value. 

0.0 - par. 222 Warning: High current, I HIGH *0.0A 

Function: 

When the motor current is below the limit, LOW, 

programmed in this parameter, the display shows a 

flashing CURRENT LOW, provided Warning [1] has 

been selected in parameter 409 Function in case of 
no load. The VLT frequency converter will trip if para- 

meter 409 Function in case of no load has been 

selected as Trip [0]. 

The warning functions in parameters 221-228 are not 

active during ramp-up after a start command, ramp- 

down after a stop command or while stop-ped. The 

warning functions are activated when the output 

frequency has reached the resulting reference. 

The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

DescriptiOnOfChoiCe: 

The lower signal limit LOW must be programmed within 

the normal working range of the frequency converter. 

I LAI 
(PAR.215) 

( PART2 

REFLOW 
(PAR.225) 

REF-HIGH 
(PAR.226) 

(pI°211) 

RANG 

_ J 

fMIN fLOW 
PAR.201) (PAR.223) 

REF (NIGH fItAX 
(PAR.224) (PAR.202) 

Value 

Parameter 221 - IVLT,MAX 

Puribtio 

If the motor current is above the limit, 'HIGH, pro- 

grammed in this parameter, the display shows a 

flashing CURRENT HIGH. 

The warning functions in parameters 221-228 are not 

active during ramp-up after a start command, ramp- 
down after a stop command or while stop-ped. The 
warning functions are activated when the output 
frequency has reached the resulting reference. 
The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

* IVLT,MAX 

The upper signal limit of the motor frequency, f HIGH 

must be programmed within the normal working 

range of the frequency converter. See drawing at pa- 
rameter 221 Warning: Low current, I LOW. 

223 Warning: Low frequency, tow 

Value. 

0.0 - parameter 224 * 0.0 Hz 

If the output frequency is below the limit, tow, 

programmed in this parameter, the display will show a 

flashing FREQUENCY LOW. 

The warning functions in parameters 221-228 are not 

active during ramp-up after a start command, ramp- 

down after a stop command or while stop-ped. The 

warning functions are activated when the output 

frequency has reached the resulting reference. 

The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

The lower signal limit of the motor frequency, flow, 

must be programmed within the normal working 

range of the frequency converter. See drawing at pa- 

rameter 221 Warning: Low current, ILOW. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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224 Warning: High frequency, f -HIGH 

(WARN. HIGH FREQ.) 

Par. 200 Output frequency range = 0-120 Hz [0]. 

parameter 223 - 120 Hz * 120.0 Hz 

Par. 200 Output frequency range = 0-1000 Hz [1]. 

parameter 223 - 1000 Hz * 120.0 Hz 

i:Function: 
If the output frequency is above the limit, f HIGH, 

programmed in this parameter, the display will show a 

flashing FREQUENCY HIGH. 

The warning functions in parameters 221-228 are not 

active during ramp-up after a start command, ramp- 

down after a stop command or while stop-ped. The 

warning functions are activated when the output 
frequency has reached the resulting reference. 

The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

"Description of Choioe: 

The higher signal limit of the motor frequency, 

must be programmed within the normal working 
range of the frequency converter. See drawing at pa- 

rameter 221 Warning: Low current, 'LOW. 

II 

" 

Value.: 

-999,999.999 - REFHIGH(par.226) * -999,999.999 

When the remote reference lies under the limit, Refww, 

programmed in this parameter, the display shows a 

flashing REFERENCE LOW. 

The warning functions in parameters 221-228 are not 

active during ramp-up after a start command, ramp- 

down after a stop command or while stop-ped. The 

warning functions are activated when the output 

frequency has reached the resulting reference. 

The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 

The reference limits in parameter 226 Warning: High 
reference, Ref HIGH ) and in parameter 227 Warning: 

Low reference, RefLow, are only active when remote 
reference has been selected. 
In Open loop mode the unit for the reference is Hz, 

while in Closed loop mode the unit is programmed in 

parameter 415 Process units. 

rDescription achoice:. 77-1 

The lower signal limit, RefLow, of the reference must be 

programmed within the normal working range of the 

frequency converter, provided parameter 100 

Configuration has been programmed for Open loop 
[0]. In Closed loop [1] (parameter 100), Retow must 
be within the reference range programmed in 

parameters 204 and 205. 

226 Warning: High,reference, REFHIGH 

it 
Value 

REFLow(Par. 225) - 999,999.999 * 999,999.999 

If the resulting reference lies under the limit, RefHIGH, 

programmed in this parameter, the display shows a 

flashing REFERENCE HIGH. 

The warning functions in parameters 221-228 are not 

active during ramp-up after a start command, ramp- 
down after a stop command or while stop-ped. The 
warning functions are activated when the output 
frequency has reached the resulting reference. 

The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 
The reference limits in parameter 226 Warning: High 
reference, RefHIGH, and in parameter 227 Warning: 

Low reference, Refww, are only active when remote 
reference has been selected. 

In Open loop the unit for the reference is Hz, while in 

Closed loop the unit is programmed in parameter 415 
Process units. 

-Description of: choice: 

The upper signal limit, Ref HIGH ,of the reference must 

be programmed within the normal working range of 

the frequency converter, provided parameter 100 

Configuration has been programmed for Open loop 
[0]. In Closed loop [1] (parameter 100), RefHIGH must 
be within the reference range programmed in 

parameters 204 and 205. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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. 

.: 

ryalue 
-999,999.999 - FBHIGH (parameter 228) 

* -999.999,999 

Function: 
If the feedback signal is below the limit, FBLow 

programmed in this parameter, the display will show a 

flashing FEEDBACK LOW. 

The warning functions in parameters 221-228 are not 

active during ramp-up after a start command, ramp- 

down after a stop command or while stop-ped. The 

warning functions are activated when the output 
frequency has reached the resulting reference. 

The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 
In Closed loop, the unit for the feedback is program- 

med in parameter 415 Process units. 

rbecriptionof 
Set the required value within the feedback range (pa- 

rameter 413 Minimum feedback, FBMIN, and 414 

Maximum feedback, FBmAx). 

D : 

Value . 

FBLow (parameter 227) - 999,999.999 
* 999.999,999 

If the feedback signal is above the limit, FBHIGH, 

programmed in this parameter, the display will show a 

flashing FEEDBACK HIGH. 

The warning functions in parameters 221-228 are not 

active during ramp-up after a start command, ramp- 

down after a stop command or while stop-ped. The 

warning functions are activated when the output 

frequency has reached the resulting reference. 

The signal outputs can be programmed to generate a 

warning signal via terminal 42 or 45 and via the relay 

outputs. 
In Closed loop, the unit for the feedback is program- 

med in parameter 415 Process units. 

1.,IDesdrirStEn:cif 'Choice. 

Set the required value within the feedback range (pa- 

rameter 413 Minimum feedback, FBMIN, and 414 

Maximum feedback, FBmAx). 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Inputs and outputs 300-328 
In this parameter group, the 
functions that relate to the input and 

output terminals of the VLT 

frequency converter are defined. The 
digital inputs (terminals 16, 17, 18, 19, 27, 32 and 33) 

are programmed in parameters 300-307. The table 

below gives the options for programming the inputs. 

The digital inputs require a signal of 0 or 24 V DC. A 

signal lower than 5 V DC is a logic '0', while a signal 

higher than 10 V DC is a logic '1'. 
The terminals for the digital inputs can be connected 
to the internal 24 V DC supply, or an external 24 V DC 

supply can be connected. 
The drawings in the next column show one Setup 

using the internal 24 V DC supply and one Setup 
using an external 24 V DC supply. 

Internal 24Vdc 
Sw. 4 ON 

External 24Vdc 
Sw. 4 OFF 

0/24Vdc 

12 

16 

16) 17 18 19 

17 18 19 

d 
20 

N 

11111 
1 2 3 4 

Switch 4, which is located on the 

Dip switch control card, is used for 

E2, separating the common potential 
of the internal 24 V DC supply from 

the common potential of the external 24 V DC supply. 

See Electrical installation. 
Please note that when Switch 4 is in the OFF position, 
the external 24 V DC supply is galvanically isolated 
from the VLT frequency converter. 

I. 
Value. 

No function (NO OPERATION) [0] , [0] I [0] 1 101 - rm *101 -km 
Reset (RESET) *[1]. 1'11] . , 1 111 ?mil I -[1] 

Coasting stop, inverse (COAST INVERSE) .. . -*[0] I - - - 

Reset and coasting stop, 

inverse 

(RESET & COAST 

INVERSE) 

,, 

_ . , [1] 

Start (START) * [1] 

Reversing (REVERSE) 
. - . 

'.*[1] . 

Reversing and start (START REVERSE) [2] . - '1' , '1 [ 

DC-braking, inverse (DC BRAKE INVERSE) [3] , [2] . '' 
Safety interlock (SAFE I Y INTERLOCK) ''' -[3] ' ' 

Freeze reference (FREEZE REFERENCE) 12] *[2] . - [2] :- [2] - [2] 

Freeze output (FREEZE OUTPUT) '.[3]:; [3];: [3] 1 '-, 01 1 [3] 

Selection of Setup, Isb (SETUP SELECT LSB) [4] [4] 1."[4] '- 

Selection of Setup, msb (SETUP SELECT MSB) - 1 = [4] ' [5] L "[4] 
Preset reference, on (PRESET REF. ON) [5]'' ' [51 i- [8] -1 4151 -'[5] 
Preset reference, Isb (PRESET REF LSB) [61 . [7] '16] 
Preset reference, msb (PRESET REF. MSB) 'z[6] ' [8] - ' ' ' 

, 

' [6] 

Speed down (SPEED DOWN) [7] [9] ^ : 471 

Speed up (SPEED UP) [7] _ 1 [10] ., [7] . 
Run permissive (RUN PERMISSIVE) [8]' [8]' , 1 '' [1.1] [8] - [8] 

Jog (JOG) [9] [9] - 
* [12] [9] [9] 

Data change lock (PROGRAMMING LOCK) [10] - ' [10] [13] 110] '[10] 
Pulse reference (PULSE REFERENCE) _ [11] . 

_ 

_ [14] 

Pulse feedback (PULSE FEEDBACK) - , [11] 

Hand start (HAND START) [11]. 1 [12] - [15] 411] ' [12] 

Auto start (AUTOSTART) [12]. ' [13], ,- --1 [16] [12] -113]' 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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[-Function: 
In parameters 300-307 Digital inputs it is possible to 
choose between the different possible functions 
related to the digital inputs (terminals 16-33). 

The functional options are given in the table on the 
previous page. 

rbescription.Of choice:: 
No function is selected if the VLT frequency converter 
is not to react to signals transmitted to the terminal. 

Reset resets the VLT frequency converter after an 

alarm; however, trip locked alarms cannot be reset 

by cycling mains power supply. See table in List of 
warnings and alarms. Reset will occur on the rising 

edge of the signal. 

Coasting stop, inverse is used to force the VLT 

frequency converter to "release" the motor 
immediately (the output transistors are "turned off") to 
make it coast freely to stop. Logic '0' implements 
coasting to stop. 

Reset and coasting stop, inverse is used for 

activating coasting stop at the same time as reset. 

Logic '0' implements coasting stop and reset. 

Reset will be activate on the falling edge of the signal. 

DC braking, inverse is used for stopping the motor 
by energizing it with a DC voltage for a given time, see 

parameters 114-116 DC brake. 

Please note that this function is only active if the value 

of parameters 114 DC brake current and 115 DC 

braking time is different from 0. Logic '0' implements 

DC braking. See DC braking. 

Safety interlock has the same function as Coasting 
stop, inverse, but Safety interlock generates the alarm 

message 'external fault' on the display when terminal 

27 is logic '0'. The alarm message will also be active 
via digital outputs 42/45 and relay outputs 1/2, if 

programmed for Safety interlock. The alarm can be 

reset using a digital input or the [OFF /STOP] key. 

Start is selected if a start/stop command is required. 

Logic '1' = start, logic '0' = stop. 

Reversing is used for changing the direction of rota- 

tion of the motor shaft. Logic '0' will not implement 
reversing. Logic '1' will implement reversing. 

The reversing signal only changes the direction of ro- 

tation; it does not activate the start function. 
Is not active together with Closed loop. 

Reversing and start is used for start/stop and 

reversing using the same signal. 

A start signal via terminal 18 at the same time is not 

allowed. 
Is not active together with Closed loop. 

Freeze reference freezes the present reference. The 

frozen reference can now only be changed by means 

of Speed up or Speed down. The frozen reference is 

saved after a stop command and in case of mains 

failure. 

Freeze output freezes the present output frequency 
(in Hz). The frozen output frequency can now only be 

changed by means of Speed up or Speed down. 

If Freeze output is active, the VLT frequency 

converter cannot be stopped via terminal 18. 

The VLT frequency converter can only be stopped 
when terminal 27 or terminal 19 has been program- 
med for DC braking, inverse. 

Selection of Setup, lsb and Selection of Setup, 

msb enables a choice of one of the four Setups. 
However, this presupposes that parameter 002 Active 
Setup has been set at Multi Setup [5]. 

Setup, msb Setup, lsb 

Setup 1 0 0 

_ Setup 2 0 1 

Setup 3 1 0 

Setup 4 1 1 

Preset reference, on is used for switching between 

remote reference and preset reference. This assumes 

that Remote/preset [2] has been selected in parame- 

ter 210 Reference type. Logic '0' = remote references 

active; logic '1' = one of the four preset references is 

active in accordance with the table below. 

Preset reference, lsb and Preset reference, msb 
enables a choice of one of the four preset references, 

in accordance with the table below. 

Preset ref. msb Preset ref. Isb 

Preset ref. 1 0 0 

Preset ref. 2 0 1 

Preset ref. 3 1 0 

Preset ref. 4 1 1 

* = factory setting. ( ) = display text H = value for use in communication via serial communication port 
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Speed up and Speed down are selected if 

digital control of the up/down speed is desired. This 
function is only active if Freeze reference or Freeze 

output has been selected. 
As long as there is a logic '1' on the terminal selected 
for Speed up, the reference or the output frequency 
will increase by the Ramp-up time set in parameter 
206. 
As long as there is a logic '1' on the terminal selected 
for Speed down, the reference or the output 
frequency will increase by the Ramp-down time set in 

parameter 207. 

Pulses (logic '1' minimum high for 3 ms and a mini- 

mum pause of 3 ms) will lead to a change of speed of 

0.1% (reference) or 0.1 Hz (output frequency). 

Example: 

Terminal 

(16) 

Terminal 

(17) 

Freeze ref./ 

Freeze output 
No speed change 0 0 1 

Speed down 0 1 1 

Speed up 1 0 1 

Speed down 1 1 1 

The speed reference frozen via the control panel can 

be changed even if the VLT frequency converter has 

stopped. In addition, the frozen reference will be 

rememberd in case of a mains failure. 

Run permissive. There must be an active start signal 

via the terminal, where Run permissive has been 

programmed, before a start command can be 

accepted. Run permissive has a logic 'AND' function 
related to Start (terminal 18, parameter 302 Terminal 

18, Digital input), which means that in order to start 

the motor, both conditions must be fulfilled. If Run 

permissive is programmed on several terminals, Run 

permissive must only be logic '1' on one of the 
terminals for the function to be carried out. See 
Example of application - Speed control of fan in venti- 

lation system. 

Jog is used to override the output frequency to the 

frequency set in parameter 209 Jog frequency and 

issue a start command. If local reference is active, the 

VLT frequency converter will always be in Open loop 
[0], regardless of the selection made in parameter 100 

Configuration. 
Jog is not active if a stop command has been given 

via terminal 27. 

Data change lock is selected if data changes to 
parameters are not to be made via the control unit; 

however, it will still be possible to carry out data 
changes via the bus. 

Pulse reference is selected if a pulse sequence 
(frequency) is selected as a reference signal. 

0 Hz corresponds to Refmm parameter 204 Minimum 
reference, RefmIN. 

The frequency set in parameter 327 Pulse reference, 

max. frequency corresponds to parameter 205 
Maximum reference, RefA,KK. 

Pulse feedback is selected if a pulse sequence 
(frequency) is selected as a feedback signal. 

Parameter 328 Pulse feedback, max. frequency is 

where the maximum frequency for pulse feedback is 

set. 

Hand start is selected if the VLT frequency converter 
is to be controlled by means of an external hand/off or 

H-O-A switch. A logic '1' (Hand start active) will mean 

that the VLT frequency converter starts the motor. A 

logic '0' means that the connected motor stops. The 
VLT frequency converter will then be in OFF/STOP 
mode, unless there is an active Auto start signal. See 
also the description in Local control. 

NB! 
An active Hand and Auto signal via the digital 
inputs will have higher priority than the [HAND 

START] -[AUTO START] control keys. 

Auto start is selected if the VLT frequency converter 
is to be controlled via an external auto/off or H-O-A 
switch. A logic '1' will place the VLT frequency con- 
verter in auto mode allowing a start signal on the 

control terminals or the serial communication port. If 

Auto start and Hand start are active at the same time 
on the control terminals, Auto start will have the 

highest priority. If Auto start and Hand start are not 

active, the connected motor will stop and the VLT 

frequency converter will then be in OFF/STOP mode. 

* = factory setting. ( ) = display text ( = value for use in communication via serial communication port 
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Analogue inputs 
Two analogue inputs for voltage signals (terminals 53 

and 54) are provided for reference and feedback sig- 

nals. Furthermore, an analogue input is available for a 

current signal (terminal 60). A thermistor can be 
connected to voltage input 53 or 54. 

The two analogue voltage inputs can be scaled in the 
range of 0-10 V DC; the current input in the range of 

0-20 mA. 

The table below gives the possibilities for 

programming the analogue inputs. 

Parameter 317 Time out and 318 Function after time 

out allow activation of a time-out function on all 

analogue inputs. If the signal value of the reference or 

feedback signal connected to one of the analogue in- 

put terminals drops to below 50% of the minimum 

scaling, a function will be activated after the time out 
determined in parameter 318, Function after time out. 

Value 

No operation 

Reference 
Feedback 
Thermistor 

(NO OPERATION) 

(REFERENCE 
(FEEDBACK) 

(THERMISTOR) 

[0] 

[2]! 

t31' 

1[2f 

[31 

1[0] 

[pi* 
P] 

I: 

FUnction 

This parameter is used to select the required function 
to be linked to terminal 53. 

Description Of choice: 

No operation. Is selected if the VLT frequency conver- 

ter is not to react to signals connected to the terminal. 

Reference. Is selected to enable change of reference 

by means of an analogue reference signal. 

If reference signals are connected to several inputs, 

these reference signals must be added up. 

Feedback. If a feedback signal in connected, there is 

a choice of a voltage input (terminal 53 or 54) or a 

current input (terminal 60) as feedback. In the case of 

zone regulatinn, fpprihank signals must be selected as 

voltage inputs (terminals 53 and 54). 

See Feedback handling. 

Thermistor. Is selected if a thermistor integrated in 

the motor is to be able to stop the VLT frequency con- 
verter in case of motor overtemperature. The cut-out 
value is 3 kohm. 

If a motor features a Klixon thermal switch instead, 

this can also be connected to the input. If motors run 

in parallel, the thermistors/thermal switches can be 

connected in series (total resistance < 3 kohm). 

Parameter 117 Motor thermal protection must be 

programmed for Thermal warning [1] or Thermistor 

trip [2], and the thermistor must be inserted between 

terminal 53 or 54 (analogue voltage input) and termi- 
nal 50 (+10 V supply). 

En] 

4000 

3000 

1330 

550 

250 ....°/ 
-20C 

17SHA1113.10 

CC] 

OnorrtIner-5.0 dnomlne1+5T 
On mins! 

* = factory setting. 0 = display text [ ] = value for use in communication via serial communication port 
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309 Terminal 53, min. scaling 

0.0 - 10.0 V * 0.0 V 

Function: 
This parameter is used for setting the signal value that 

has to correspond to the minimum reference or the 

minimum feedback, parameter 204 Minimum refe- 

rence, Petra/N/413 Minimum feedback, FBANN. See Re- 

ference handling or Feedback handling. 

DeSOription,:pfclipice: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long signal 

lines can be compensated for. 

If the time-out function is to be applied (parameters 

317 Time out and 318 Function after time out), the 

value must be set to > 1 V 

310 Terminal 53, max. scaling 

.1:Cialue 

0.0 - 10.0 V * 10.0 V 

Function: 
This parameter is used for setting the signal value that 

has to correspond to the maximum reference value or 

the maximum feedback, parameter 205 Maksimum 
reference, RefmAx/414 Maximum feedback, FBMAX. See 

Reference handling or Feedback handling. 

t.Descriptionotcndice: 
Set the required voltage value. 

For reasons of accuracy, voltage losses in long signal 

lines can be compensated for. 

I Value' 

See description of parameter 308. * No operation 

fu notion: 
This parameter chooses between the different 

functions available for the input, terminal 54. 

Scaling of the input signal is effected in parameter 312 

Terminal 54, min. scaling and in parameter 313 Termi- 

nal 54, max. scaling. 

[Description of choice: 
See description of parameter 308. 

For reasons of accuracy, voltage losses in long signal 

lines should be compensated for. 

V- u e 
0.0 - 10.0 V * 0.0 V 

,Funotion: j 
This parameter is used for setting the signal value that 

corresponds to the minimum reference value or the 

minimum feedback, parameter 204 Minimum refe- 

rence, RefmiN/413 Minimum feedback, FBM,N. See Re- 

ference handling or Feedback handling. 

`Description of chbice: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long signal 

lines can be compensated for. 

If the time-out function is to be applied (parameters 

317 Time out and 318 Function after time out), the 
value must be set to > 1 V 

:.777771 

Value 

0.0 - 10.0 V * 10.0 V 

AztFunctfon: 

This parameter is used for setting the signal value that 

corresponds to the maximum reference value or the 

maximum feedback, parameter 205 Maximum refe- 

rence, RefmAx/414 Maximum feedback, FBmAx. See 

Reference handling or Feedback handling. 

pescription bf. Choice:: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long signal 

lines can be compensated for. 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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314 Terminal 60, analogue input current 
(Al [mA] 60 FUNCT.) 

Value: .> 

See description of parameter 308. 

rFunction; 
This parameter allows a choice between the different 
functions available for the input, terminal 60. 

Scaling of the input signal is effected in parameter 

315 Terminal 60, min. scaling and in parameter 316 
Terminal 60, max. scaling. 

* Reference 

CD:eSt:riPtiRof:thorqe7 - 

See description of parameter 308 Terminal 53, 

analogue input voltage. 

315 Terminal 60, min. scaling 
(Al 60 SCALE LOW) 

DraitTe7 

0.0 - 20.0 mA * 4.0 mA 

LFunctibriL 
This parameter determines the signal value that 
corresponds to the minimum reference or the mini- 

mum feedback, parameter 204 Minimum reference, 
RefM 1413 Minimum feedback, FBM,N. See Reference 

handling or Feedback handling. 

Set the required current value. 

If the time-out function is to be used (parameters 317 

Time out and 318 Function after time out), the value 

must be set to > 2 mA. 

. I 

.1 

0.0 - 20.0 mA * 20.0 mA 

[function: 
This parameter determines the signal value that 
corresponds to the maximum reference value, para- 

meter 205 Maximum reference value, Refw. See Re- 

ference handling or Feedback handling. 

Descrirition'iof!choiCe: 

Set the desired current value. 

Value 

1 - 99 sec. 

[Function;` 
If the signal value of the reference or feedback signal 

connected to one of the input terminals 53, 54 or 60 
drops to below 50% of the minimum scaling during a 

period longer than the preset time, the function 
selected in parameter 318 Function after time out will 

be activated. 
This function will only be active if, in parameter 309 or 

312, a value has been selected for terminals 53 and 
54, min. scaling that exceeds 1 V, or if, in parameter 
315 Terminal 60, min. scaling, a value has been 

selected that exceeds 2 mA. 

* 10 sec. 

:Description orCholce - 
Set the desired time. 

- 

,Value. 

* Off (NO FUNCTION) 

Freeze output frequency 
(FREEZE OUTPUT FREQ.) 

Stop (STOP) 

Jog (JOG FREQUENCY) 

Max. output frequency (MAX FREQUENCY) 

Stop and trip (STOP AND TRIP) 

This is where to select the function to be activated 
after the end of the time-out period (parameter 317 

Time out). 

[0] 

If a time-out function occurs at the same time as a 

bus time-out function (parameter 556 Bus time inter- 

val function), the time-out function in parameter 318 
will be activated. 

rbescription orcibice: 
The output frequency of the VLT frequency converter 
can be: 

frozen at the present value [1] 

overruled to stop [2] 

overruled to jog frequency [3] 

overruled to max. output frequency [4] 

overruled to stop with subsequent trip [5]. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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Analogue/digital outputs 
The two analogue/digital outputs (terminals 42 and 

45) can be programmed to show the present status 

or a process value such as 0 - fmAx. 

If the VLT frequency converter is used as a digital out- 
put, it gives the present status by means of 0 or 24 V 

DC. 

If the analogue output is used for giving a process 

value, there is a choice of three types of output signal: 

0-20 mA, 4-20 mA or 0-32000 pulses (depending on 

the value set in parameter 322 Terminal 45, output, 
pulse scaling. 
If the output is used as a voltage output (0-10 V), a 

pull-down resistor of 500 Q should be fitted to termi- 
nal 39 (common for analogue/digital outputs). If the 
output is used as a current output, the resulting 

impedance of the connected equipment should not 
exceed 500 Q. 

es -s o s 

Value 

No function (NO FUNCTION) [0] [0] 

Drive ready (UN. READY) [1] [1] 

Standby (STAND BY) [2] [2] 

Running (RUNNING) [3] [3] 
Running at ref. value (RUNNING AT REFERENCE) [4] [4) 

Running, no warning (RUNNING NO WARNING) [5] [5] 
Local reference active (DRIVE IN LOCAL REF.) [6] [6) 

Remote references active (DRIVE IN REMOTE REF.) [7] [7] 
Alarm (ALARM) [8] [8] 
Alarm or warning (ALARM OR WARNING) [9] 

No alarm (NO ALARM) [10] [10] 

Current limit (CURRENT LIMIT) [11] [11] 

Safety interlock (SAFE I Y INTERLOCK) [12] [12) 

Start command active (START SIGNAL APPLIED) [13] [13] 

Reversing (RUNNING IN REVERSE) [14] [14] 

Thermal warning (THERMAL WARNING) [15] [15] 

Hand mode active (DRIVE IN HAND MODE) [16] [16] 

Auto mode active (DRIVE IN AUTO MODE) [17] [17] 

Sleep mode (SLEEP MODE) [18] [18] 

Output frequency lower than fLow parameter 223 (F OUT < F LOW) [19] [19) 

Output frequency higher than f HIGH parameter 223 (F OUT > F HIGH) [20] [20] 

Out of frequency range (FREQ. RANGE WARN.) [21] [21] 

Output current lower than ILow parameter 221 (I OUT < I LOW) [22] [22] 

Output current higher than 'HIGH parameter 222 (I OUT > I HIGH) [23] [23] 

Out of current range (CURRENT RANGE WARN) [24] [24] 

Out of feedback range (FEEDBACK RANGE WARN.) [25] [25] 

Out of reference range (REFERENCE RANGE WARN) [26] [26] 

Relay 123 (RELAY 123) [27] [27] 

Mains imbalance (MAINS IMBALANCE) [28] [28] 

Output frequency, 0 - fmAx 0-20 mA (OUT. FREQ. 0-20 mA) [29] * [29] 

Output frequency, 0 - kw; 4-20 mA (OUT FREQ. 4-20 mA) [30] [30] 

Output frequency (pulse sequence), 0 - fmAx 0-32000 p (OUT. FREQ. PULSE) [31] [31] 

External reference, Refmns, - RefmAx 0-20 mA (EXT. REF 0-20 mA) [32] [32] 

External reference, Refm,N - RefmAx = 4-20 mA (EXTERNAL REF 4-20 mA) [33] [33] 

External reference (pulse sequence), Refm,N - Ref,,x 0-32000 p (EXTERNAL REF. PULSE) [34] [34] 

Feedback, FBms, - FBM,x 0-20 mA (FEEDBACK 0-20 mA) [35] [35] 

Feedback, FEimirsi - FBmAx 4-20 mA (FEEDBACK 4-20 mA) [36] [36] 

Feedback (pulse sequence), Fl3miN - FE3mAx 0 - 32000 p (FEEDBACK PULSE) [37] [37] 

Output current, 0 - ImAx 0-20 mA (MOTOR CUR. 0- 20 mA) * [38] [38] 

Output current, 0 - 'MAX 4-20 mA (MOTOR CUR. 4- 20 mA) [39] [39] 
Output current (pulse sequence), 0 - IMax 0 - 32000 p (MOTOR CUR. PULSE) [40] [40] 

Output power, 0 - PNOM 0-20 mA (MOTOR POWER 0-20 mA) [41] [41] 

Output power, 0 - PNOM 4-20 mA (MOTOR POWER 4-20 mA) [42] [42] 

Output power (pulse sequence), 0 - PNOM 0- 32000 p (MOTOR POWER PULSE) [43] [43] 

* = factory setting. ( ) = display text [ ) = value for use in communication via serial communication port 
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rTunction: 
This output can act both as a digital or an analogue 

output. If used as a digital output (data value [0]-[59]), 

a 0/24 V DC signal is transmitted; if used as an 

analogue output, either a 0-20 mA signal, a 4-20 mA 

signal or a pulse sequence of 0-32000 pulses is 

transmitted. 

Descritition of choide: - 

No function. Selected if the VLT frequency converter 
is not to react to signals. 

Drive ready. The VLT frequency converter control 
card receives a supply voltage and the frequency con- 
verter is ready for operation. 

Stand by. The VLT frequency converter is ready for 

operation, but no start command has been given. No 

warning. 

Running. A start command has been given. 

Running at ref. value. Speed according to reference. 

Running, no warning. A start command has been gi- 

ven. No warning. 

Local reference active. The output is active when the 
motor is controlled by means of the local reference via 

the control unit. 

Remote references active. The output is active when 

the VLT frequency converter is controlled by means of 

the remote references. 

Alarm. The output is activated by an alarm. 

Alarm or warning. The output is activated by an 

alarm or a warning. 

No alarm. The output is active when there is no 

alarm. 

Current limit. The output current is greater than the 
value programmed in parameter 215 Current limit Ili,. 

Safety interlock. The output is active when terminal 

27 is a logic '1' and Safety interlock has been 

selected on the input. 

Start command active. Is active when there is a start 
command or the output frequency is above 0.1 Hz. 

Reversing. There is 24 V DC on the output when the 
motor rotates anti-clockwise. When the motor rotates 
clockwise, the value is 0 V DC. 

Thermal warning. The temperature limit in either the 
motor, the VLT frequency converter or a thermistor 
connected to an analogue input has been exceeded. 

Hand mode active. The output is active when the 

VLT frequency converter is in Hand mode. 

Auto mode active. The output is active when the VLT 

frequency converter is in Auto mode. 

Sleep mode. Active when the VLT frequency conver- 

ter is in Sleep mode. 

Output frequency lower than flow. The output 
frequency is lower than the value set in parameter 223 
Warning: Low frequency, flow. 

Output frequency higher than f HIGH. The output 
frequency is higher than the value set in parameter 

224 Warning: High frequency, (HIGH 

Out of frequency range. The output frequency is out- 
side the frequency range programmed in parameter 
223 Warning: Low frequency, flow and 224 Warning: 

High frequency, f HIGH. 

Output current lower than low. The output current is 

lower than the value set in parameter 221 Warning: 

Low current, ILOW 

Output current higher than 'HIGH. HIGH. The output current 
is higher than the value set in parameter 222 Warning: 

High current, I HIGH. 

Out of current range. The output current is outside 

the range programmed in parameter 221 Warning: 

Low current, 'LOW and 222 Warning, High current, I HIGH. 

* = factory setting. ( = display text U = value for use in communication via serial communication port 
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Out of feedback range. The feedback signal is out- 
side the range programmed in parameter 227 
Warning: Low feedback, FBLOW and 228 Warning: 
High feedback, FBHIGH. 

Out of reference range. The reference lies outside 
the range programmed in parameter 225 Warning: 

Low reference, F?efLow and 226 Warning, High refe- 

rence, RefHIGH- 

Relay 123. This function is only used when a profibus 

option card is installed. 

Mains imbalance. This output is activated at too high 

mains imbalance or when a phase is missing in the 

mains supply. Check the mains voltage to the VLT 

frequency converter. 

0-fmAx 0-20 mA and 

0-fmAx 4-20 mA and 

0-fmAx 0-32000 p, which generates an output sig- 

- 

[-Value. 

1 - 32000 Hz 

I II 

* 5000 Hz 

[Function: 
This parameter allows scaling of the pulse output 
signal. 

Description of dhoice: 

Set the desired value. 

Hz 
32.000 

PAR. 320/ 
322 

RefmiN 

FBMIN 

nal proportional to the output frequency in the interval 

0 - fmAx (parameter 202 Output frequency, high limit, 

fmAx) 

0 

0 

0 

0 

External Retwilv - Refm Ax = 0-20 mA and 
External RefM,N - RefmAx = 4-20 mA and 
External RefANN - RetwAx 0-32000 p, which 
generates an output signal proportional to the 
resulting reference value in the interval Minimum refe- 
rence, F?efmIN - Maximum reference, F?efmAx 

(parameters 204/205). 

FBANN-FBAux = 0-20 mA and 
FBA,,,,,,rFBmAx = 4-20 mA and 

FBANN-FBAux 0-32000 p, an output signal propor- 

tional to the reference value in the interval Minimum 

feedback, FBANN- Maximum feedback, FBmAx 

(parameters 413/414) is obtained. 

0 - /KT MAX 0-20 mA and 

0 - Aux = 4-20 mA and 
0 - Iw, MAX 0-32000 p, an output signal proportio- 
nal to the output current in the interval 0 - Im_TmAx is 

obtained. 

0 - PNom 0-20 mA and 

0 - PNom 4-20 mA and 
0 - PNom 0-32000 p, which generates an output 
signal proportional to the present output power. 20 

mA corresponds to the value set in parameter 102 

Motor power, PM,N. 

100 Hz 

f MAX 

Ref MAX 

F8 MAX 

I MAX 

I LIM 

imA X 

KWMAX 

' 0 

Value 

See description of parameter 319 Terminal 42, Output. 

[- .Function"::. 

This output can function both as a digital or an 

analogue output. When used as a digital output (data 
value [0]-[26]) it generates a 24 V (max. 40 mA) signal. 

For the analogue outputs (data value [27] - [41]) there 

is a choice of 0-20 mA, 4-20 mA or a pulse 

sequence. 

F pescOption ofchpice: ' 

See description of parameter 319 Terminal 42, Output. 

. . . 

[Value 

1 - 32000 Hz * 5000 Hz 

[: Function: 

This parameter allows scaling of the pulse output 
signal. 

. .1: . 

Set the desired value. 

* = factory setting. 0 = display text [ ] = value for use in communication via serial communication port 
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Relay outputs 
Relay outputs 1 and 2 can be used to give the pre- 

sent status or a warning. 

OANFOSS 
195NA023.10 

03 Relay 1 

1 - 3 break, 1 - 2 make 
Max. 240 V AC, 2 Amp. - The relay is placed with the 

at 
mains and motor terminals. 

7 02 

DAN FOSS 
195NA024.10 

5 

04 

Relay 2 

4 - 5 make 
Max. 50 V AC, 1 A, 60 VA. 

Max. 75 V DC, 1 A, 30 W. 

The relay is placed on the 
control card, see Electrical 
installation, control cables. 

- 

[ Value 

No function (NO FUNCTION) [0] [0] 

Ready signal (READY) [1] [1] 

Standby (STAND BY) [2] [2] 

Running (RUNNING) [31 * [31 

Running at ref. value (RUNNING AT REFERENCE) [4] [4] 

Running, no warning (RUNNING NO WARNING) [5] 151 

Local reference active (DRIVE IN LOCAL REF) [6] [6] 

Remote references active (DRIVE IN REMOTE REF.) [7] [7] 
Alarm (ALARM) [8] [8] 

Alarm or warning (ALARM OR WARNING) [91 [9] 
No alarm (NO ALARM) [10] [10] 

Current limit (CURRENT LIMIT) [11] [11] 

Safety interlock (SAFETY INTERLOCK) [12] [12] 

Start command active (START SIGNAL APPLIED) [13] [13] 

Reversing (RUNNING IN REVERSE) [14] [14] 

Thermal warning (THERMAL WARNING) [15] [15] 

Hand mode active (DRIVE IN HAND MODE) [16] [16] 

Auto mode active (DRIVE IN AUTO MODE) [17] [17] 

Sleep mode (SLEEP MODE) [18] [18] 

Output frequency lower than flow parameter 223 (F OUT < F LOW) [19] [19] 

Output frequency higher than f HIGH parameter 224 (F OUT > F HIGH) [20] [20] 

Out of frequency range (FREQ RANGE WARN.) [21] [21] 

Output current lower than LOW parameter 221 (I OUT < I LOW) [22] [22] 

Output current higher than 'HIGH parameter 222 (I OUT > I HIGH) [23] [23) 

Out of current range (CURRENT RANGE WARN.) [24] [24] 

Out of feedback range (FEEDBACK RANGE WARN.) [25] [25) 

Out of reference range (REFERENCE RANGE WARN.) [26] [26] 

Relay 123 (RELAY 123) 27 [27] 
Mains imbalance (MAINS IMBALANCE) [28] [28] 

Control word 11/12 (CONTROL WORD 11/12 1291 1291 

ascriptionpfchoice:__ 
See description of [0) - [28] in Analogue/digital 
outputs. 

Control word bit 11/12, relay 1 and relay 2 can be 

activated via the serial communication. Bit 11 

activates relay 1 and bit 12 activates relay 2. 

If the parameter 556 Bus time interval function 
becomes active, relay 1 and relay 2 will become cut 

off if they are activated via the serial communication. 
See paragraph Serial communication in the Design 

Guide. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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323 Relay 1, output function 

Function 
This output activates a relay switch. 
Relay switch 01 can be used for bringing status and 

warnings. The relay is activated when the conditions 
for the relevant data values have been fulfilled. 
Activation/deactivation can be programmed in para- 

meter 324 Relay 1, ON delay and parameter 325 

Relay 1, OFF delay. 

See General technical data. 

:-DeSeriptionlpfthojce:. 
See data choice and connections in Relay outputs. 

324 Relay 01, ON delay 
(RELAY1 ON DELAY) 

rValue 

0 - 600 sec. * 0 sec. 

Function: 
This parameter allows a delay of the cut-in time of 

relay 1 (terminals 1-2). 

lr;Description:ofdhoice: 
Enter the desired value. 

I 

II 

Value: 

0 - 600 sec. * 0 sec. 

FIJ n ctib n : 

This parameter makes it possible to delay the cut-out 
time of relay 01 (terminals 1-2). 

Detcription:Eof.chOice: 

Enter the desired value. 

326 Relay 2, output function 
(RELAY2 FUNCTION) 

See functions of relay 2 on previous page. 

Function: 

This output activates a relay switch. 
Relay switch 2 can be used for bringing status and 

warnings. The relay is activated when the conditions 

for the relevant data values have been fulfilled. 

See General technical data. 

Lpescaptiort.;OtchOiCe:.,. 

See data choice and connections in Relay outputs. 

[ Value 

100 - 65000 Hz at terminal 29 

100 - 5000 Hz at terminal 17 

* 5000 Hz 

FOrictiOri: 

This parameter is used to set the pulse value that 

must correspond to the maximum reference, parame- 

ter 205 Maximum reference, F?efmAx. 

The pulse reference signal can be connected via ter- 

minal 17 or 29. 

r:'Desciiption of-choice:, 

Set the required maximum pulse reference. 

: 

Value 

100 - 65000 Hz at terminal 33 * 25000 Hz 

ffunCtiOn: T 
This is where the pulse value that must correspond to 

the maximum feedback value is set. The pulse fed- 
back signal is connected via terminal 33. 

DesCription of Choice: 

Set the desired feedback value. 

* = factory setting. ( ) = display text [ j = value for use in communication via serial communication port 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 91 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 269 of 622



VLT® 6000 HVAC 

Application functions 400-427 
I n this parameter group, 

the special functions 
o f the VLT frequency 

converter are set up, 

e.g. PID regulation, 
setting of the feedback range and the Setup of the 
Sleep mode function. 
Additionally, this parameter group includes: 
- Reset function. 

Flying start. 

Option of interference reduction method. 
Setup of any function upon loss of load, e 

because of a damaged V-belt. 

Setting of switching frequency. 

Selection of process units, 

.g. 

Pale- 
* Manual reset (MANUAL RESET) 

Automatic reset x 1 (AUTOMATIC X 1) 

Automatic reset x 2 (AUTOMATIC X 2) 

[0] 

[1] 

[2] 

Automatic reset x 3 (AUTOMATIC X 3) [3] 

Automatic reset x 4 (AUTOMATIC X 4) [4] 

Automatic reset x 5 (AUTOMATIC X 5) [5] 

Automatic reset x 10 (AUTOMATIC X 10) [6] 

Automatic reset x 15 (AUTOMATIC X 15) [7] 

Automatic reset x 20 (AUTOMATIC X 20) [8] 

[9] Infinite automatic reset (INFINITE AUTOMATIC) 

rUnCtio: 
This parameter allows a choice of whether to reset 

and restart manually after a trip, or whether the VLT 

frequency converter is to be reset and restarted 

automatically. In addition, there is a choice of the 
number of times the unit is to attempt a restart. The 

time between each reset attempt is set in 

parameter 401, Automatic restart time. 

Desdrii:ition of choice. 
If Manual reset [0] is selected, resetting must be 

effected via the "Reset" key or via a digital input. 
If the VLT frequency converter is to carry out an 

automatic reset and restart after a trip, select data 
value [1]-[9]. 

The motor may start without warning. 

!Value 
0 - 600 sec. * 10 sec. 

[ Function: 
This parameter allows setting of the time from trip- 
ping until the automatic reset function begins. 

It is assumed that automatic reset has been 

selected in parameter 400 Reset function. 

ktesdriptibn'of:hbice::. 
Set the desired time. 

r,ValLie 

Disable (DISABLE) [0] 

* Enable (ENABLE) [1] 

DC brake and start (DC BRAKE AND START) [3] 

EFOnction: 
. 

This function makes it possible for the VLT frequency 

converter to 'catch' a spinning motor, which - e.g. 

because of a mains failure - is no longer controlled 

by the VLT frequency converter. 

This function is activated whenever a start 
command is active. 

For the VLT frequency converter to be able to catch 
the spinning motor, the motor speed must be lower 
than the frequency that corresponds to the 

frequency in parameter 202 Output frequency high 

limit, fmAx. 

pescpption'of..choice:.: 
Select Disable [0] if this function is not required. 

Select Enable [1] if the VLT frequency converter is to 

be able to 'catch' and control a spinning motor. 

Select DC brake and start [2] if the VLT frequency 

converter is to brake the motor by means of the DC 

brake first, and then start. It is assumed that 

parameters 114-116 DC braking are enabled. In the 

case of a substantial `windmilling' effect (spinning 

motor), the VLT frequency converter is not able to 

`catch' a spinning motor unless DC brake and start 

has been selected. 

When parameter 402, Flying Start, is 

enabled, motor may turn in forward and 

backward directions a few revolutions 

even with no speed reference applied. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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III Sleep mode 
Sleep mode makes it possible to stop the motor 
when it is running at low speed and thus has almost 

no load. If consumption in the system goes back up, 

the VLT frequency converter will start the motor and 

supply the power required. 

NB! 
Energy can be saved with this function, since 

the motor is only in operation when the system 

needs it. 

Sleep mode is not active if Local reference or Jog has 

been selected 
The function is active in both Open loop and Closed 

loop. 

In parameter 403 Sleep mode timer, the Sleep mode 

is activated. In parameter 403 Sleep mode timer, a ti- 

mer is set that determines for how long the output 
frequency can be lower than the frequency set in pa- 

rameter 404 Sleep frequency. When the timer runs 

out, the VLT frequency converter will ramp down the 

motor to stop via parameter 207 Ramp-down time. If 

the output frequency rises above the frequency set in 

parameter 404 Sleep frequency, the timer is reset. 

Output 
frequency 

Par. 405 
Wake up frequency 

20 Hz 

Par. 404 
Sleep frequency 

10 Hz 

Par. 201 
MM. freq. 

5 Hz 

While the VLT frequency converter has stopped the 

motor in sleep mode, a theoretical output frequency is 

calculated on the basis of the reference signal. When 

the theoretical output frequency rises above the 
frequency in parameter 405 Wake up frequency, the 
VLT frequency converter will restart the motor and the 

output frequency will ramp up to the reference. 

In systems with constant pressure regulation, it is 

advantageous to provide extra pressure to the system 
before the VLT frequency converter stops the motor. 

This extends the time during which the VLT frequency 
converter has stopped the motor and helps to avoid 

frequent starting and stopping of the motor, e.g. in the 

case of system leaks. 

If 25% more pressure is required before the VLT 

frequency converter stops the motor, parameter 406 
Boost setpoint is set to 125%. 

Parameter 406 Boost setpoint is only active in Closed 

loop. 

.1 NB! 

141 
In highly dynamic pumping processes, it is 

recommended to switch off the Flying Start 
function (parameter 402). 

Theoretical 
output 
frequency 

Par. 403 10 sec. 
Sleep Mode Timer 

Sleep Wake up 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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1 II 

0 D 

0 - 300 sec. (301 sec. = OFF) * OFF 

This parameter enables the VLT frequency converter 
to stop the motor if the load on the motor is minimal. 

The timer in parameter 403 Sleep mode timer starts 
when the output frequency drops below the frequency 

set in parameter 404 Sleep frequency. 
When the time set in the timer has expired, the VLT 

frequency converter will turn off the motor. 

The VLT frequency converter will restart the motor, 

when the theoretical output frequency exceeds the 

frequency in parameter 405 Wake up frequency. 

Description of:Ohbidet 

Select OFF if this function is not wanted. 
Set the threshold value that is to activate Sleep mode 

after the output frequency has fallen below parameter 

404 Sleep frequency. 

1 " 0 

t Value. 

000,0 - par. 405 Wake up frequency * 0.0 Hz 

When the output frequency falls below the preset 

value, the timer will start the time count set in parame- 

ter 403 Sleep mode. The present output frequency 

will follow the theoretical output frequency until fmIN is 

reached. 

Descrption of choice 
Set the required frequency. 

405 Wake up frequency (WAKEUP FREQUENCY) 

Value: 

Par 404 Sleep frequency - par. 202 fmAx * 50 Hz 

f-Funbtion: 

When the theoretical output frequency exceeds the 

preset value, the VLT frequency converter restarts the 
motor. 

Choice: 

Set the required frequency. 

1. - . 

value 

0 - 200 % * 100 % of setpoint 

Function:. 

This function can only be used if Closed loop has 

been selected in parameter 100. 

In systems with constant pressure regulation, it is 

advantageous to increase the pressure in the system 

before the VLT frequency converter stops the motor. 
This extends the time during which the VLT frequency 

converter stops the motor and helps to avoid frequent 
starting and stopping of the motor, e.g. in the case of 

leaks in the water supply system. 

Descriptibn of Choice:- 

Set the required Boost setpoint as a percentage of 
the resulting reference under normal operation. 100% 
corresponds to the reference without boost (supple- 
ment). 

p 

Value 

Depends on the size of the unit. 

rUiiEfiZn: 
The preset value determines the switching frequency 
of the inverter, provided Fixed switching frequency [11 

has been selected in parameter 408 Interference 
reduction method. If the switching frequency is 

changed, this may help to minimise possible acoustic 
noise from the motor. 

I NB! 

The output frequency of the VLT frequency 

converter can never assume a value higher 

than 1/10 of the switching frequency. 

Description of choice:.. 

When the motor is running, the switching frequency is 

adjusted in parameter 407 Switching frequency, until 

the frequency has been achieved at which the motor 

is as quiet as possible. 

I NB! 
Switching frequencies higher than 4.5 kHz 

implement automatic derating of the maximum 

output of the VLT frequency converter. See Derating 

of high switching frequency in this manual. 

* = factory setting. ( ) = display text H = value for use in communication via serial communication port 
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- - 

' 
rValUe. . [-Value: J 
* ASFM (ASFM) [0] *Trip (TRIP) [0] 

Fixed switching frequency Autoderate & warning 
(FIXED SWITCHING FREQ.) [1] (AUTODERATE & WARNING) [1] 

LC filter fitted (LC-FILTER CONNECTED) [2] Warning (WARNING) [2] 

F notion: 

Used to select different methods for reducing the 

amount of acoustic interference from the motor. 

eScription of 'choice' 

ASFM [0] guarantees that the maximum switching 

frequency, determined by parameter 407, is used at 

all times without derating of the VLT frequency 
converter. This is done by monitoring the load. 

Fixed switching frequency [1] makes it possible to 

set a fixed high/low switching frequency. This can 

generate the best result, as the switching frequency 
can be set to lie outside the motor interference or in 

a less irritating area. The switching frequency is 

adjusted in parameter 407 Switching frequency. LC- 

filter fitted [2] is to be used if an LC-filter is fitted 
between the VLT frequency converter and the mo- 

tor, as the VLT frequency converter will otherwise 

not be able to protect the LC-filter. 

I o 

i-Value: - 

Trip (TRIP) 

* Warning (WARNING) 

[0] 

[1] 

Function: 
This parameter can be used e.g. for monitoring the 
V-belt of a fan to make sure it has not snapped. 

This function is activated when the output current 

goes below parameter 221 Warning: Low current. 

Description of choice: 

In the case of a Trip [1], the VLT frequency 
converter will stop the motor. 

If Warning [2] is selected, the VLT frequency 
converter will give a warning if the output current 

drops below the threshold value in parameter 221 

Warning: Low current, Low 

function: : 

Select the function which is to be activated if the 
mains imbalance becomes too high or if a phase is 

missing. 

.Description. 
At Trip [0] the VLT frequency converter will stop the 
motor within a few seconds (depending on drive 

size). 

If Autoderate & warning [1] is selected, the drive will 

export a warning and reduce the output current to 
30 % of Ivcr,N to maintain operation. 
At Warning [2] only a warning will be exported when 
a mains failure occurs, but in severe cases, other 
extreme conditions might result in a trip. 

I NB! 
IliaIf Warning has been selected, the life 

expectancy of the drive will be reduced when 

the mains failure persists. 

I NB! 
IVAt phase loss the cooling fans of IP 54 drives 

cannot be powered and the VLT might trip on 

overheating. This applies to drive types VLT 6042- 
6062, 200-240 V and 6075-6550, 380-460 V 

- - . 

-Value. 

*Trip (TRIP) 

Autoderate & warning 
(AUTODERATE & WARNING) 

[0] 

[1] 

DFunction 

Select the function which is to be activated when 

the VLT is exposed to an overtemperature condition. 

Des.cription, 

At Trip [0] the VLT frequency converter will stop the 
motor and export an alarm. 
At Autoderate & warning [1] the VLT will first reduce 
the switching frequency to minimize internal losses. 
If the overtemperature condition persists, the VLT 

will reduce the output current until the heat sink 
temperature stabilizes. When the function is active, 

a warning will be exported. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 
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1111111 

Fade-77m 
0 - 60 sec. (61=OFF) 

Function: 

* 60 sec. 

When the frequency converter registers that the out- 
put current has reached the current limit lum (parame- 
ter 215 Current limit) and stays there for the duration 
selected, a cut-out will be performed. 

Descnption of aioiCe: 
Select for how long the frequency converter is to be 

able to keep up with the output current at the current 
limit lum before it cuts out. 

In OFF mode, parameter 412 Trip delay overcurrent, 

'UM is inactive, i.e. cut-outs are not performed. 

Feedback signals in open loop 
Normally, feedback signals and thus feedback 
parameters are only used in Closed loop operation; in 

VLT 6000 HVAC units, however, the feedback 
parameters are also active in Open loop operation. 
In Open loop mode, the feedback parameters can be 

used to show a process value in the display. If the 

present temperature is to be displayed, the tempera- 
ture range can be scaled in parameters 413/414 Mini- 

mum/Maximum feedback, and the unit (°C, °F) in pa- 

rameter 415 Process units. 

- Value:* 
-999,999.999 - FBmAx * 0.000 

Parameters 413 Minimum feedback, FBM,N and 414 

Maximum feedback, FBmAx are used to scale the dis- 

play indication, thereby ensuring that it shows the 
feedback signal in a process unit proportionally to the 

signal at the input. 

DescribirOryofthOCe: 

Set the value to be shown on the display at minimum 
feedback signal value (par. 309, 312, 315 Min. 

scaling) on the selected feedback input (parameters 

308/311/314 Analogue inputs). 

' 

FBNAN - 999,999.999 * 100.000 

C.7'F,Unction:' 

See the description of par. 413 Minimum feedback, 

FBmiN 

Desbiti3tion7of 

Set the value to be shown on the display when 

maximum feedback (par. 310, 313, 316 Max. scaling) 

has been achieved at the selected feedback input 

(parameters 308/311/314 Analogue inputs). 

Value 
B: 

- 

No unit [0] °C [21] 

*% [1] GPM [22] 
rpm [2] gal/s [23] 

ppm [3] gal/min [24] 

pulse/s [4] gal/h [25] 

I/s [5] lb/s [26] 

1 /min [6] lb/min [27] 

I/h [7] lb/h [28] 

kg/s [8] CFM [29] 

kg/min [9] ft3/s [30] 

kg/h [10] ft3/min [31] 

m3 /s [11] ft3/h [32] 

m3/min [12] ft/s [33] 

m3/h [13] in wg [34] 

m/s [14] ft wg [35] 

mbar [15] PSI [36] 

bar [16] lb/in, [37] 

Pa [17] HP [38] 

kPa [18] °F [39] 

mVS [19] 

kW [20] 

Function: 

Selection of unit to be shown on the display. 

This unit will be used if Reference [unit] [2] or Feed- 

back [unit] [3] has been selected in one of the 

parameters 007-010, as well as in the Display mode. 

In Closed loop, the unit is also used as a unit for Mini- 

mum/Maximum reference and Minimum/Maximum 

feedback, as well as Setpoint 1 and Setpoint 2. 

Description of choC6e: 

Select the required unit for the reference/feedback 
signal. 

* = factory setting. ( ) = display text [ ] = value for use in communication via serial communication port 
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PID for process control 
The PID controller maintains a constant process con- 
dition (pressure, temperature, flow, etc.) and adjusts 
motor speed on the basis of a reference/setpoint and 

the feedback signal. 
A transmitter supplies the PID controller with a feed- 

back signal from the process to indicate its actual 

state. The feedback signal varies with the process 
load. 

This means that deviations occur between the refe- 

rence/setpoint and the actual process state. Such 

deviations are evened out by the PID regulator, in that 
it regulates the output frequency up or down in rela- 

tion to the deviation between the reference/setpoint 

and the feedback signal. 

The integral PID regulator in VLT 6000 HVAC units 

has been optimised for use in HVAC applications. 
This means that a number of specialised functions are 

available in VLT 6000 HVAC units. 

Formerly, it was necessary to get a BMS (Building 
Management System) to handle these special 
functions by installing extra I/O modules and by 

programming the system. 
Using the VLT 6000 HVAC, there is no need for extra 

modules to be installed. For example, only one 
required reference/setpoint and the handling of feed- 

back need to be programmed. 
There is in-built a option for connecting two feedback 
signals to the system, making two-zone regulation 

possible. 

Correction for voltage losses in long signal cables can 

be carried out when using a transmitter with a voltage 

output. This is done in parameter group 300 Mini 
Max. scaling. 

Feedback 
The feedback signal must be connected to a terminal 

on the VLT frequency converter. Use the list below to 
decide which terminal to use and which parameters 

to program. 

Feedback type Terminal Parameters 
Pulse 33 307 
Voltage 53, 54 308, 309, 310 or 

311, 312, 313 

Current 60 314, 315, 316 

Bus feedback 1 68+69 535 
Bus feedback 2 68+69 536 

Please note that the feedback value in parameter 535/ 
536 Bus feedback 1 and 2 can only be set via serial 

communication (not via the control unit). 

Furthermore, the minimum and maximum feedback 
(parameters 413 and 414) must be set to a value in 

the process unit that corresponds to the minimum 

and maximum scaling value for signals connected to 

the terminal. The process unit is selected in parameter 
415 Process units. 

Reference 

In parameter 205 Maximum reference, RefmAx, a 

maximum reference that scales the sum of all 

references, i.e. the resulting reference, can be set. 

The minimum reference in parameter 204 indicates 
the smallest value that the resulting reference can 

assume. 

The reference range cannot exceed the feedback 
range. 

If Preset references are required, set these in 

parameters 211 to 214 Preset reference. See Refe- 

rence type. 

See also Reference handling. 
If a current signal is used as a feedback signal, volt- 

age can be used as analogue reference. Use the list 

below to decide which terminal to use and which 

parameters to program. 

Reference type Terminal Parameters 

aT 

E 
co 

a) 
O 

0. 

Pulse 

Voltage 

Current 

Preset reference 

Setpoints 
Bus reference 

17 or 29 

53 or 54 

60 

214 

68+69 

301 or 305 

308, 309, 310 or 

311, 312, 313 

314, 315, 316 

211, 212, 213, 

418, 419 

Please note that the bus reference can only be set via 

' serial communication. 

NB! 
Ik' Terminals that are not in use may preferably be 

set to No function [0]. 

* = factory setting. ( ) = display text [ = value for use in communication via serial communication port 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 97 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 275 of 622



VLT® 6000 HVAC 

PID for process regulation, cont. 
Inverse regulation 
Normal regulation means that the motor speed 
increases when the reference/setpoint is higher than 

the feedback signal. If there is a need for inverse 

regulation, in which the speed is reduced when the 
feedback signal is lower than the reference/setpoint, 

Inverse must be programmed in parameter 420 PID 

normal/inverse control. 

Anti Windup 

The process regulator is factory preset with an active 

anti-windup function. This function ensures that when 

either a frequency limit, current limit or voltage limit is 

reached, the integrator will be initialised for a 

frequency that corresponds to the present output 
frequency. This avoids integration on a deviation 

between the reference/setpoint and the actual state of 

the process, the controller of which is not possible by 

means of a speed change. This function can be 

disabled in parameter 421 PID anti windup. 

Start-up conditions 
In some applications, optimum setting of the process 

regulator will mean that it takes an excessive time for 

the required process state to be reached. In such 

applications it might be an advantage to fix an output 
frequency to which the VLT frequency converter is to 

bring the motor before the process regulator is 

activated. This is done by programming a PID start-up 
frequency in parameter 422. 

Differentiator gain limit 

If there are very quick variations in a given application 
with respect to the reference/setpoint signal or the 

feedback signal, the deviation between reference/set- 
point and the actual process state will quickly change. 
The differentiator may thus become too dominant. 
This is because it reacts to the deviation between the 
rPfPrPrre/qPtpnint and the actual process state. The 

quicker the deviation changes, the stronger the 
resulting differentiator frequency contribution. The 

differentiator frequency contribution can thus be 

limited to allow the setting of a reasonable differentia- 
tion time for slow changes and a suitable frequency 
contribution for quick changes. This is done in para- 
meter 426, PID Differentiator gain limit. 

Lowpass filter 
If there are ripple currents/voltages on the feedback 
signal, these can be dampened by means of a built-in 
lowpass filter. Set a suitable lowpass filter time cons- 
tant. This time constant represents the limit frequency 
of the ripples occurring on the feedback signal. 

If the lowpass filter has been set to 0.1s, the limit 

frequency will be 10 RAD/sec., corresponding to (10/ 
2 x = 1.6 Hz. This means that all currents/voltages 
that vary by more than 1.6 oscillations per second will 

be removed by the filter. 

In other words, regulation will only be carried out on a 

feedback signal that varies by a frequency of less than 
1.6 Hz. Choose a suitable time constant in parameter 
427, PID Lowpass filter time. 

Optimisation of the process regulator 
The basic settings have now been made; all that 

remains to be done is to optimise the proportional 
gain, the integration time and the differentiation time 
(parameters 423, 424 and 425). In most processes, 

this can be done by following the guidelines given 

below. 

1. Start the motor. 

2. Set parameter 423 PID proportional gain to 0.3 
and increase it until the process shows that the 
feedback signal is unstable. Then reduce the value 
until the feedback signal has stabilised. Now lower 
the proportional gain by 40-60%. 

3. Set parameter 424 PID integration time to 20 s 

and reduce the value until the process shows that 

the feedback signal is unstable. Increase the inte- 
gration time until the feedback signal stabilises, 

followed by an increase of 15-50%. 

4. Parameter 425 PID differentiation time is only used 
in very fast-acting systems. The typical value is 1/4 

of the value set in parameter 424 PID Integration 
time. The differentiator should only be used when 
the setting of the proportional gain and the integra- 

tion time have been fully optimised. 

140 
NB! 
If necessary, start/stop can be activated a 

number of times in order to provoke an 

unstable feedback signal. 
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PID overview 
The block diagram below shows reference and set- 

point in relation to the feedback signal. 

Setae Int I 

5.tpolnt 2 

Foodback 1 

Faodbaek 2 

Analog FB 

Tarnanal 60 
Puke FB 

Terminal 33 
&WM 
76.10f. 

As can be seen, the remote reference is totalled with 

setpoint 1 or setpoint 2. See also Reference handling. 
Which setpoint is to be totalled with the remote refe- 

rence depends on the selection made in parameter 
417 Feedback function. 

Feedback handling 
The feedback handling can be seen from the block 
diagram on the next page. 
The block diagram shows how and by which 
parameters the feedback handling can be affected. 

Options as feedback signals are: voltage, current, 
pulse and bus feedback signals. In zone regulation, 

feedback signals must be selected as voltage inputs 

(terminals 53 and 54). Please note that Feedback 1 

consists of bus feedback 1 (parameter 535) totalled 

with the feedback signal value of terminal 53. Feed- 

back 2 consists of bus feedback 2 (parameter 536) 

totalled with the feedback signal value of terminal 54. 

In addition, the VLT 6000 HVAC has an integral 

calculator capable of converting a pressure signal into 

a "linear flow" feedback signal. This function is 

activated in parameter 416 Feedback conversion. 

The parameters for feedback handling are active both 
in closed and open loop modes. In open loop, the 
present temperature can be displayed by connecting 
a temperature transmitter to a feedback input. In a 

closed loop, there are - roughly speaking - three 

possibilities of using the integral PID regulator and 
setpoint/feedback handling: 

1. 1 setpoint and 1 feedback 
2. 1 setpoint and 2 feedbacks 
3. 2 Setpoints and 2 feedbacks 

1 setpoint and 1 feedback 
If only 1 setpoint and 1 feedback signal are used, pa- 

rameter 418 Setpoint 1 will be added to the remote 
reference. The sum of the remote reference and Set- 

point 1 becomes the resulting reference, which will 

then be compared with the feedback signal. 

1 setpoint and 2 feedbacks 
Just like in the above situation, the remote reference is 

added to Setpoint 1 in parameter 418. Depending on 

the feedback function selected in parameter 417 
Feedback function, a calculation will be made of the 
feedback signal with which the sum of the references 

and the setpoint is to be compared. A description of 

the individual feedback functions is given in parameter 

417 Feedback function. 

2 Setpoints and 2 feedbacks 
Used in 2-zone regulation, where the function 
selected in parameter 417 Feedback function 
calculates the setpoint to be added to the remote re- 

ference. 
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Feedback handling (continued) 

&ripe Int 1 

I. 
0-100% 

Feedback tweak. 
Parameter 417 

Setpignt 2 
to 

0-100X 

Analogue feedback - 
Input 53 

0-1;V I 5001. 
1. 

0-160% 

Bus feedback 1 

Bus feedback 2 

Analogue feedback - 
Input 54 
0-1; V See. 

0-1006 
In 

Analogue feedback - 
Input 60 

0-2;1,14 Seeks 
to 

0-100% 

Sum 
Menne. 
Malays 
Mamma 
Manure 

notebook 

Feedbag* rI 
oredbook 1 

Lct 
'rebook 2 

Pulse feedback - 
Input 33 
0-6 klis 

0-1026 
In 

gateact 
t71111so.1 I 

71- 

mdboat 
oelpelM 

Foodbook 

TN% 
Square 
met lan. feedback 

Yob. I eedbook 

WS: 
Foodboa 

I: 
r Value 

[0) 
[1] 

VLT 6000 HVAC 

Ref. * Linear (LINEAR) 

Square root (SQUARE ROOT) Par. 416 
FB ooneondon 

PID 

Desired 
flow 

rtH, uridtron: 

In this parameter, a function is selected which 

converts a connected feedback signal from the 

process to a feedback value that equals the square 
root of the connected signal. 

This is used, e.g. where regulation of a flow (volume) 

is required on the basis of pressure as feedback sig- 

nal (flow = constant x -Vpressure). This conversion 
makes it possible to set the reference in such a way 
that there is a linear connection between the reference 

and the flow required. See drawing in next column. 

Feedback conversion should not be used if 2-zone 
regulation in parameter 417 Feedback function has 

been selected. 

DicnP1n 11 -- 

If Linear [0] is selected, the feedback signal and the 
feedback value will be proportional. 
If Square root [1] is selected, the VLT frequency con- 
verter translates the feedback signal to a squared 
feedback value. 

FB 
drat 

V 
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417 Feedback function 

[Value 
Minimum (MINIMUM) [0] 

* Maximum (MAXIMUM) [1] 

Sum (SUM) [2] 

Difference (DIFFERENCE) [3] 

Average (AVERAGE) [4] 

2-zone minimum (2 ZONE MIN) [5] 

2-zone maximum (2 ZONE MAX) [6] 

r-FUnctiOn:!f 
This parameter allows a choice between different 

calculation methods whenever two feedback signals 

are used. 

L.Peeciiptionotchoice:' 
If Minimum [0] is selected, the VLT frequency conver- 

ter will compare feedback 1 with feedback 2 and 

regulate on the basis of the lower feedback value. 

Feedback 1 = Sum of parameter 535 Bus feedback 1 

and the feedback signal value of terminal 53. 

Feedback 2 = Sum of parameter 536 Bus feedback 2 

and the feedback signal value of terminal 54. 

If Maximum [1] is selected, the VLT frequency conver- 

ter will compare feedback 1 with feedback 2 and 

regulate on the basis of the higher feedback value. 

If Sum [2] is selected, the VLT frequency converter will 

total feedback 1 with feedback 2. Please note that the 
remote reference will be added to Setpoint 1. 

If Difference [3] is selected, the VLT frequency conver- 

ter will subtract feedback 1 from feedback 2. 

If Average [4] is selected, the VLT frequency converter 
will calculate the average of feedback 1 and feedback 

2. Please note that the remote reference will be added 
to the Setpoint 1. 

If 2-zone minimum [5] is selected, the VLT frequency 

converter will calculate the difference between Set- 

point 1 and feedback 1 as well as Setpoint 2 and 

feedback 2. 

After this calculation, the VLT frequency converter will 

use the larger difference. A positive difference, i.e. a 

setpoint higher than the feedback, is always larger 

than a negative difference. 
If the difference between Setpoint 1 and feedback 1 is 

the larger of the two, parameter 418 Setpoint 1 will be 

added to the remote reference. 
If the difference between Setpoint 2 and feedback 2 is 

the larger of the two, the remote reference will be 

added to the parameter 419 Setpoint 2. 

If 2-zone maximum [6] is selected, the VLT frequency 
converter will calculate the difference between Set- 
point 1 and feedback 1 as well as Setpoint 2 and 
feedback 2. 

After the calculation, the VLT frequency converter will 

use the smaller difference. A negative difference, i.e. 

one where the setpoint is lower than the feedback, is 

always smaller than a positive difference. 
If the difference between Setpoint 1 and feedback 1 is 

the smaller of the two, the remote reference will be 

added to the parameter 418 Setpoint 1. 

If the difference between Setpoint 2 and feedback 2 is 

the smaller of the two, the remote reference will be 

added to parameter 419 Setpoint 2. 

: I ID 

Value. 

RefmIN - RefmAx * 0.000 

rFundtion:., 
Setpoint 1 is used in closed loop as the reference to 

compare the feedback values with. See description of 

parameter 417 Feedback function. 
The setpoint can be offset with digital, analog or bus 

references, see Reference handling. 
Used in Closed loop [1] parameter 100 Configura- 
tion. 

DOCriptiprOf-phofeet... 
Set the required value. The process unit is selected in 

parameter 415 Process units. 

* = factory setting. ( ) = display text ( ) = value for use in communication via serial communication port 
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419 Setpoint 2 (SETPOINT 2) 

RefMIN - RefmAx 

ifunction:- 
Setpoint 2 is used in closed loop as the reference to 
compare the feedback values with. See description of 

parameter 417 Feedbackfunction. 
The setpoint can be offset with digital, analog or bus 
signals, see reference handling. 

Used in Closed loop [1] parameter 100 Configuration 
and only if 2-zone minimum/maximum is selected in 

parameter 417 Feedbackfunction. 

* 0.000 

Descriit166761ohoice: - - 

Set the required value. The process unit is selected in 

parameter 415 Process units. 

- I PID normal/inverse control 
11 ' 

Value: 7- 
* Normal (NORMAL) 

Inverse (INVERSE) 

[0] 

[1] 

Frunctio3:77' 
It is possible to choose whether the process regulator 
is to increase/reduce the output frequency if there is a 

deviation between reference/setpoint and the actual 

process state. 

Used in Closed loop [1] (parameter 100). 

Desciiption;athOice. 
If the VLT frequency converter is to reduce the output 
frequency in case the feedback signal increases, 

select Normal [0]. 

If the VLT frequency converter is to increase the out- 

put frequency in case the feedback signal increases, 

select Inverse [1]. 

* = factory setting 

102 

421 PID anti windup 
(PID ANTI WINDUP) 

Value: 

Off (DISABLE) 

* On (ENABLE) 

[0] 

[1] 

,Functpn: 
It is possible to choose whether the process regulator 
is to continue regulating on a deviation even if it is not 

possible to increase/reduce the output frequency. 

Used in Closed loop [1] (parameter 100). 

{Description Of 

The factory setting is On [1], which means that the in- 

tegration link is adjusted to the actual output 
frequency if either the current limit, the voltage limit or 

the max./min. frequency has been reached. The 

process regulator will not be engaged again, until 

either the deviation is zero or its prefix has changed. 

Select Off [0] if the integrator is to continue integrating 

to the deviation even if it is not possible to remove the 

deviation by regulation. 

I NB! 
If Off [0] is selected, it will mean that when the 
deviation changes its prefix, the integrator will 

first have to integrate down from the level obtained as 

a result of the former error, before any change to the 

output frequency occurs. 

II 

IP 

Values - 

I - 

fMIN -fMAX (parameter 201 and 202) 

raaraT 
When the start signal comes, the VLT frequency con- 
verter will react in the form of Open loop [0] 

following the ramp. Only when the programmed start 

frequency has been obtained, will it change over to 

Closed loop [1]. In addition, it is possible to set a 

frequency that corresponds to the speed at which the 

process normally runs, which will enable the required 

process conditions to be reached sooner. 

Used in Closed loop [1] (parameter 100). 

* 0 Hz 

EbescriWiOn.ofchoibe:1._ 
Set the required start frequency. 
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I NB! 
If the VLT frequency converter is running at 

the current limit before the desired start 
frequency is obtained, the process regulator will not 

be activated. For the regulator to be activated 
anyway, the start frequency must be lowered to the 

required output frequency. This can be done during 

operation. 

Vh. NB! 
PID start frequency is always applied in 

clockwise direction. 

II 

IP "I" 
Vila :7 -- 

0.00 - 10.00 * 0.01 

F.unction:`: 

The proportional gain indicates the number of times 

the deviation between the reference/setpoint and 

the feedback signal is to be applied. 
Used in Closed loop [1] (parameter 100). 

'-.DesCritition:of,Tchoice: 

Quick regulation is obtained by a high gain, but if the 
gain is too high, the process may become unstable. 

.Value 

0.01 - 9999.00 sec. (OFF) * OFF 

;Function: 

The integrator provides a constant change of the 

output frequency during constant error between the 
reference/setpoint and the feedback signal. 

The greater the error, the quicker the integrator 
frequency contribution will increase. The integration 

time is the time needed by the integrator to reach 

the same gain as the proportional gain for a given 

deviation. 
Used in Closed loop [1] (parameter 100). 

Fast regulation is obtained in connection with a 

short integration time. However, this time 

I NB! 

114 
Some value other than OFF must be set or 

the PID will not function correctly 

may be too short, which means that the process 
may be destabilised as a result of overswings. 
If the integral time is long, major deviations from the 
required set point may occur, since the process regu- 
lator will take a long time to regulate in relation to a gi- 

ven error. 

- - 

ID 110 

Value. - 

0.00 (OFF) - 10.00 sec. 

FOnction: 

The differentiator does not react to a constant error. It 

only contributes when the error changes. 
The quicker the error changes, the stronger the con- 
tribution from the differentiator will be. This influence is 

proportional to the speed by which the deviation 

changes. 

Used in Closed loop [1] (parameter 100). 

* OFF 

kPescriptioriotchoice::: 
Fast regulation can be obtained by means of a long 

differentiation time. However, this time may be too 
long, which means that the process may be 

destabilised as a result of overswings. 

I Value 

5.0 - 50.0 * 5.0 

It is possible to set a limit for the differentiator gain. 

The differentiator gain will increase if there are fast 

changes, which is why it can be beneficial to limit this 
gain, thereby obtaining a pure differentiator gain at 

slow changes and a constant differentiator gain where 
quick changes to the deviation are made. 

Used in Closed loop [1] (parameter 100). 

1APeq-cnptipn.of 

Select a limit to differentiator gain as required. 
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427 PID lowpass filter time 
(PID FILTER TIME) 

[ Value: 

0.01 - 10.00 * 0.01 

Function: 

Oscillations on the feedback signal are dampened by 

the lowpass filter in order to reduce their impact on 

the process regulation. This can be an advantage e.g. 

if there is a lot of noise on the signal. 

Used in Closed loop [1] (parameter 100). 

;TDesaription ,of 

Select the desired time constant (T). If a time constant 

(T) of 0.1 s is programmed, the break frequency for 

the lowpass filter will be 1/0.1 = 10 RAD/sec., 

corresponding to (10/(2 x 70) = 1.6 Hz. 

The process regulator will thus only regulate a feed- 

back signal that varies by a frequency lower than 1.6 

Hz. 

If the feedback signal varies by a higher frequency 

than 1.6 Hz, the Process regulator will not react. 

Feedback 

Disturbed feedback signal 

Foodbock 

f 

0.6 (Soc.) 

Lowposs filter 
fg = 10 Hz 

Filtered feedback signal 

os t (Sec.) 

500-566 Serial communication 

All information concerning the use of RS 485 serial in- 

terface is not included in this manual. Please contact 
Danfoss and ask for the VLT 6000 HVAC Design 

Guide. 
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Service functions 600-631 
This parameter group contains functions such as 

operating data, data log and fault log. 

It also has information on the nameplate data of the 

VLT frequency converter. 

These service functions are very useful in connection 
with operating and fault analysis in an installation. 

600-605 Operating data 

r Value: 

Parameter 
No. 

600 
601 

602 

603 
604 
605 

Description 
Operating data: 

Display 
text 

Unit Range 

Operating hours (OPERATING HOURS) Hours 0 - 130,000.0 
Hours run (RUNNING HOURS) Hours 0 - 130,000.0 
kWh counter (KWH COUNTER) kWh 

No. of cut-ins (POWER UP'S) Nos. 0 - 9999 
No. of overtemps. (OVER TEMP'S) Nos. 0 - 9999 
No. of overvoltages (OVER VOLT'S) Nos. 0 - 9999 

LFunction: - 

These parameters can be read out via the serial 

communication port, as well as via the display in the 

parameters. 

L Description-of choice: 

Parameter 600 Operating hours: 
Gives the number of hours in which the VLT frequency 
converter has been in operation. The value is saved 

every hour and when the power supply to the unit is 

cut off. This value cannot be reset. 

Parameter 601 Hours run: 
Gives the number of hours in which the motor has 

been in operation since being reset in parameter 619 

Reset of hours-run counter. The value is saved every 

hour and when the power supply to the unit is cut off. 

Parameter 602 kWh counter. 
Gives the output power of the VLT frequency conver- 

ter. The calculation is based on the mean value in 

kWh over one hour. This value can be reset using pa- 

rameter 618 Reset of kWh counter. Range: 0 - 

depends on unit. 

- Unit-dependent 

Parameter 603 No. of cut-ins: 
Gives the number of cut-ins of supply voltage to the 

VLT frequency converter. 

Parameter 604 No. of overtemps: 
Gives the number of overtemperature errors on the 
heat-sink of the VLT frequency converter. 

Parameter 605 No. of overvoltages: 
Gives the number of overvoltages on the intermediate 

circuit voltage of the VLT frequency converter. The 

count is only taken when Alarm 7 Overvoltage is 

active. 

C 

E 
tC 

2 
0. 
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606 - 614 Data log 

Value: 

Parameter 
No. 

Description 
Data log: 

Display 
text 

Unit Range 

606 Digital input (LOG: DIGITAL INP) Decimal 0 - 255 
607 Control word (LOG: BUS COMMAND) Decimal 0 - 65535 
608 Status word (LOG: BUS STAT WD) Decimal 0 - 65535 
609 Reference (LOG: REFERENCE) 0 - 100 
610 Feedback (LOG: FEEDBACK) Par. 414 -999,999.999 - 999,999.999 
611 Output frequency (LOG: MOTOR FREQ.) Hz 0.0 - 999.9 
612 Output voltage (LOG: MOTOR VOLT) Volt 50 - 1000 
613 Output current (LOG: MOTOR CURR.) Amp 0.0 - 999.9 
614 DC link voltage (LOG: DC LINK VOLT) Volt 0.0 - 999.9 

Function:, 
With these parameters, it is possible to see up to 20 
saved values (data logs) - [1] being the most recent 
and [20] the oldest log. When a start command has 

been given, a new entry to the data log is made every 

160 ms. If there is a trip or if the motor has stopped, 
the 20 latest data log entries will be saved and the 

values will be visible in the display. This is useful, e.g. 

in the case of service after a trip. 

The data log number is given in square brackets; [1] 

EXT. REFERENCE, % 

SETUP 

1 

606 DATALOG:DIGITALINPUT 

63.0 
[ 0] 40 

Data logs [1]-[20] can be read by first pressing 

[CHANGE DATA], followed by the [+/-] keys to change 
data log numbers. 

Parameters 606-614 Data log can also be read out 

via the serial communication port. 

D-ei-CRTiTo-nt of. Choice:: 

Parameter 606 Data log: Digital input: 
This is where the latest log data are shown in decimal 
code, representing the status of the digital inputs. 
Translated into binary code, terminal 16 corresponds 
to the bit to the extreme left and to decimal code 128. 

Terminal 33 corresponds to the bit to the extreme 
right and to decimal code 1. 

The table can be used, e.g., for converting a decimal 
number into a binary code. For example, digital 40 
corresponds to binary 00101000. The nearest smaller 

decimal number is 32, corresponding to a signal on 

terminal 18. 40-32 = 8, corresponds to the signal on 

terminal 27. 

Terminal 16 17 18 19 27 29 32 33 
Decimal number 128 64 32 16 8 4 2 1 

Parameter 607 Data log: Control word: 
This is where the latest log data are given in decimal 
code for the control word of the VLT frequency con- 
verter. 

The control word read can only be changed via serial 

communication. 
The control work is read as a decimal number which 
is to be converted into hex. 

See the control word profile under the section Serial 

communication in the Design Guide. 

Parameter 608 Data log: Status word: 
This gives the latest log data in decimal code for the 
status word. 
The status word is read as a decimal number which is 

to be converted into hex. 

See the status word profile under the section Serial 

communication in the Design Guide. 

Parameter 609 Data log: Reference: 
This gives the latest log data for the resulting refe- 

rence. 

Parameter 610 Data log: Feedback: 
This gives the latest log data for the feedback signal. 

Parameter 611 Data log: Output frequency. 
This gives the latest log data for the output frequency. 

Parameter 612 Data log: Output voltage: 
This gives the latest log data for the output voltage. 

Parameter 613 Data log: Output current: 
This gives the latest log data for the output current. 

Parameter 614 Data log: DC-link voltage: 
This gives the latest log data for the intermediate 

circuit voltage. 

* = factory setting. ( ) = display text ( j = value for use in communication via serial communication port 
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615 Fault log: Error code 
(F. LOG: ERROR CODE) 

I Value: 

[Index 1-10] Error Code: 0 - 99 

Function: 
This parameter makes it possible to see the reason 
why a trip (cut-out of the VLT frequency converter) 
occurs. 
10 [1-10] log values are stored. 
The lowest log number [1] contains the latest/most 
recently saved data value; the highest log number [10] 

contains the oldest data value. 

If there is a trip on the VLT 6000 HVAC, it is possible 
to see its cause, the time and possibly the values for 

output current or output voltage. 

rDekription of choice: 
Stated as an error code in which the number refers to 
a table in List of warnings and alarms. 

The fault log is only reset after manual initialisation. 

(See Manual initialisation). 

616 Fault log: Time 
(F. LOG: TIME) 

Value- 
- 

[Index 1-10] 

Fru-Fiction: 

Hours: 0 - 130,000.0 

This parameter makes it possible to see the total 

number of hours run in connection with the 10 latest 

trips. 

10 [1-10] log values are stored. 
The lowest log number [1] contains the latest/most 
recently saved data value, while the highest log 

number [10] contains the oldest data value. 

-Pescription,otchoice: 
The fault log is only reset after manual initialisation. 

(See Manual initialisation). 

[-Value* 

[Index 1 - 10] Value: 0 - 9999 

Function: 
This parameter makes it possible to see the value at 

which a trip occurred. The unit of the value depends 
on the alarm active in parameter 615 Fault log: Error 

code. 

[ Description of choice: 
The fault log is only reset after manual initialisation. 

(See Manual initialisation). 

; 

Value: 

* No reset (DO NOT RESET) 

Reset (RESET COUNTER) 

Function: 

Reset to zero of parameter 602 kWh counter 

[ Description of choice: 
If Reset [1] has been selected and when the [OK] key 

is pressed, the kWh counter of the VLT frequency 

converter is reset. This parameter cannot be selected 
via the serial port, RS 485. 

When the [OK] key has been activated, the 

reset has been carried out. 

619 Reset of hours-run counter 
(RESET RUN. HOUR) 

* No reset (DO NOT RESET) 

Reset (RESET COUNTER) 
[0] 

[1] 

Function: 

Reset to zero of parameter 601 Hours-run. 

Description of choice: 
If Reset [1] has been selected and when the (OK] key 

is pressed, parameter 601 Hours-run is reset. This pa- 

rameter cannot be selected via the serial port, RS 

485. 

I NB! 
fial When the [OK] key has been activated, the 

reset has been carried out. 

* = factory setting. ( ) = display text ( ] = value for use in communication via serial communication port 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 107 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 285 of 622



VLT® 6000 HVAC 

620 Operating mode (OPERATION MODE) 

i Value: 

* Normal function (NORMAL OPERATION) [0] 

Function with de-activated inverter 
(OPER. W/INVERT.DISAB) [1] 

Control card test (CONTROL CARD TEST) [2] 

Initialisation (INITIALIZE) [3] 

[Function: 
In addition to its normal function, this parameter can 

be used for two different tests. 

Furthermore, it is possible to reset to the default 

factory settings for all Setups, except parameters 500 
Address, 501 Baud rate, 600-605 Operating data and 

615-617 Fault log. 

FbesCITKOTCOMFdiCe7 

Normal function [0] is used for normal operation of the 

motor. 

Function with de-activated inverter [1] is selected if 

control is desired over the influence of the control sig- 

nal on the control card and its functions - without the 

motor shaft running. 

Control card [2] is selected if control of the analogue 
and digital inputs, analogue and digital outputs, relay 

outputs and the control voltage of +10 V is desired. 
A test connector with internal connections is required 
for this test. 

The test connector for the Control card [2] is set up as 

follows: 

connect 4-16-17-18-19-27-29-32-33; 
connect 5-12; 
connect 39-20-55; 
connect 42 - 60; 

connect 45-53-54. 

000 
61 68 69 

EMI 
0 0 Q) 0 0 0 0 0 0 0 0 0 

0 

VI 
VI V) 0 < X 2 on 

es. 

Use the following procedure for the control card test: 

1) Select Control card test. 

2) Cut off the mains supply and wait for the light in 

the display to go out. 

3) Insert the test plug (see preceding column). 
4) Connect to mains. 

5) The VLT frequency converter expects the [OK] key 

to be pressed (the test cannot be run without 
LCP). 

6) The VLT frequency converter automatically tests 
the control card. 

7) Remove the test connector and press the [OK] key 

when the VLT frequency converter displays "TEST 
COMPLETED". 

8) Parameter 620 Operating mode is automatically 
set to Normal function. 

If the control card test fails, the VLT frequency conver- 
ter will display "TEST FAILED". Replace the control 

card. 

Initialisation [3] is selected if the factory setting of the 

unit is to be generated without resetting parameters 

500 Address, 501 Baud rate, 600-605 Operating data 
and 615-617 Fault log. 

Procedure for initialisation: 

1) Select Initialisation. 
.2) Press the [OK] key. 

3) Cut off the mains supply and wait for the light in 

the display to go out. 

4) Connect to mains. 

5) Initialisation of all parameters will be carried out in 

all Setups with the exception of parameters 500 
Address, 501 Baud rate, 600-605 Operating data 
and 615-617 Fault log. 

Manual initialisation is another option. (See Manual 
initialisation). 

* = factory setting. (1= display text [ = value for use in communication via serial communication port 
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621 - 631 Nameplate 

r Value: 

Parameter 
No. 

Description 
Nameplate: 

Display text 

621 Unit type (DRIVE TYPE) 

622 Power component (POWER SECTION) 

623 VLT ordering no. (ORDERING NO) 

624 Software version no. (SOFTWARE VERSION) 

625 LCP identification no. (LCP ID NO.) 

626 Database identification no. (PARAM DB ID) 

627 Power component identification no. (POWER UNIT DB ID) 

628 Application option type (APPLIC. OPTION) 

629 Application option ordering no. (APPLIC. ORDER NO) 

630 Communication option type (COM. OPTION) 

631 Communication option ordering no. (COM. ORDER NO) 

I:Function: 
The main data for the unit can be read from 

parameters 621 to 631 Nameplate via the display or 

the serial communication port. 

Description of choice: 
Parameter 621 Nameplate: Unit type: 
VLT type gives the unit size and mains voltage. 
Example: VLT 6008 380-460 V. 

Parameter 622 Nameplate: Power component: 
This gives the type of power card fitted to the VLT 

frequency converter. Example: STANDARD. 

Parameter 623 Nameplate: VLT ordering no.: 
This gives the ordering number for the VLT type in 

question. Example: 1757805. 

Parameter 624 Nameplate: Software version no.: 

This gives the present software version number of the 

unit. Example: V 1.00. 

Parameter 625 Nameplate: LCP identification no.: 
This gives the identification number of the LCP of the 

unit. Example: ID 1.42 2 kB. 

Parameter 626 Nameplate: Database identification 
no.: 
This gives the identification number of the software's 

database. Example: ID 1.14. 

Parameter 627 Nameplate: Power component 
identification no.: 
This gives the identification number of the database of 

the unit. Example: ID 1.15. 

Parameter 628 Nameplate: Application option 
type: 
This gives the type of application options fitted with 
the VLT frequency converter. 

Parameter 629 Nameplate: Application option 
ordering no.: 
This gives the ordering number for the application op- 
tion. 

Parameter 630 Nameplate: Communication option 
type: 
This gives the type of communication options fitted 
with the VLT frequency converter. 

Parameter 631 Nameplate: Communication option 
ordering no.: 
This gives the ordering number for the communication 

option. 

* = factory setting. 0 = display text H = value for use in communication via serial communication port 
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NB! 

114 
Parameters 700-711 for the relay card are only 

activated if a relay option card is installed in the 
VLT 6000 HVAC. 

700 Relay 6, function (RELAY6 FUNCTION) 

III Electrical installation of the relay card 
The relays are connected as shown below. 

Relay 6-9: 
A-B make, A-C break 
Max. 240 V AC, 2 Amp. 

I 

Max. cross-section: 
Torque: 

1.5mm2(AWG 28-16). 
0.22 - 0.25 Nm. 

M2. 709 Relay 9, function (RELAY9 FUNCTION) Screw size: 

This output activates a relay switch. 
Relay outputs 6/7/8/9 can be used for showing status 
and warnings. The relay is activated when the condit- 
ions for the relevant data values have been fulfilled. 

Activation/deactivation can be programmed in 

parameters 701/704/707/710 Relay 6/7/8/9, ON 

delay and parameters 702/705/708/711 Relay 6/7/8/ 
9, OFF delay. 

Descrip "tion of ho 

See data choice and connections in Relay outputs. 

- . 

- - 

1 - - 

Value: 

0 - 600 sec. 

I - 

. 

- 

I - 

' I 

* 0 sec. 

function: 
This parameter allows a delay of the cut-in time of 

relays 6/7/8/9 (terminals 1-2). 

Description of choice: 
Enter the required value. 

o 

: 

- 

- - 

. 

- 

: D 

. - . 

Value. 

0 - 600 sec. 

1-Function: 

This parameter is used to delay the cut-out time of 

relays 6/7/8/9 (terminals 1-2). 

* 0 sec. 

1:Description_ of choice: 
Enter the required value. 

Relay 06 Relay 07 

® e e e e e 
6A 000000 6B 6C 7A 7B 7C 

Relay 08 Re ay 09 

e e e e e 
8A 88 8C 9A 9B 9C 

7W1 

To achieve double isolation, the plastic foil must be 

mounted as shown in the drawing below. 

DANFOSS 
1751-IA475.10 

* = factory setting. = display text [ = value for use in communication via serial communication port 
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II Status messages 
Status messages appear in the 4th line of the display 

- see example below. 
The left part of the status line indicates the active type 

of control of the VLT frequency converter. 
The centre part of the status line indicates the active 

reference. 

The last part of the status line gives the present sta- 

tus, e.g. "Running", "Stop" or "Stand by". 

Auto mode (AUTO) 
The VLT frequency converter is in Auto mode, i.e. 

control is carried out via the control terminals and/or 

serial communication. See also Auto start. 

Hand mode (HAND) 
The VLT frequency converter is in Hand mode, i.e. 

control is carried out via the control keys. See also 

Hand start. 

OFF (OFF) 
OFF/STOP is activated either by means of the control 

key, or by the digital inputs Hand start and Auto start 

both being a logic '0'. See also OFF/STOP. 

Local reference (LOCAL) 
If LOCAL has been selected, the reference is set via 

the [41 keys on the control panel. See also Display 

modes. 

Remote reference (REM.) 
If REMOTE has been selected, the reference is set via 

the control terminals or via serial communication. See 

also Display modes. 

Running (RUNNING) 
The motor speed now corresponds to the resulting re- 

ference. 

Ramp operation (RAMPING) 
The output frequency is now changed in accordance 
with the preset ramps. 

Auto-ramp (AUTO RAMP) 
Parameter 208 Automatic ramp-down is enabled, i.e. 

the VLT frequency converter is trying to avoid a trip 

from overvoltage by increasing its output frequency. 

Sleep Boost (SLEEP .BST) 
The boost function in parameter 406 Boost setpoint is 

enabled. This function is only possible in Closed loop 

operation. 

Sleep mode (SLEEP) 
The energy saving function in parameter 403 Sleep 

mode timer is enabled. This means that at present the 

motor has stopped, but that it will restart 

automatically when required. 

Start delay (START DEL) 
A start delay time has been programmed i parameter 

111 Start delay. When the delay has passed, the out- 
put frequency will start by ramping up to the refe- 

rence. 

Run request (RUN REQ.) 
A start command has been given, but the motor will 

be stopped until a Run permissive signal is received 
via a digital input. 

Jogging (JOG) 

Jog has been enabled via a digital input or via serial 

communication. 

Jog request (JOG REQ.) 

A JOG command has been given, but the motor will 

remain stopped until a Run permissive signal is 

received via a digital input. 

Freeze output (FRZ.OUT.) 

Freeze output has been enabled via a digital input. 
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Status messages, cont. 

Freeze output request (FRZ.RE0.) 
A freeze output command has been given, but the 
motor will remain stopped until a Run permissive sig- 

nal is received via a digital input. 

Reversing and start (START F/R) 
Reversing and start [2] on terminal 19 (parameter 303 
Digital inputs) and Start [1) on terminal 18 (parameter 
302 Digital inputs) are enabled at the same time. The 
motor will remain stopped until one of the signals 

becomes a logic '0'. 

Automatic Motor Adaptation running (AMA RUN) 

Automatic motor adaptation has been enabled in pa- 

rameter 107 Automatic Motor Adaptation, AMA. 

Automatic Motor Adaptation completed 
(AMA STOP) 

Automatic motor adaptation has ben completed. The 

VLT frequency converter is now ready for operation 
after the Reset signal has been enabled. Please note 

that the motor will start after the VLT frequency con- 
verter has received the Reset signal. 

Stand by (STANDBY) 
The VLT frequency converter is able to start the motor 
when a start command is received. 

Stop (STOP) 

The motor has been stopped via a stop signal from a 

digital input, [OFF/STOP] -buttom or serial 

communication. 

DC stop (DC STOP) 
The DC brake in parameter 114-116 has been 

enabled. 

DRIVE ready (UN. READY) 
The VLT frequency converter is ready for operation, 
but terminal 27 is a logic '0' and/or a Coasting 
command has been received via the serial communi- 
cation. 

Control ready (CTR.READY) 
This status is only active when a profibus option card 
is installed. 

Not ready (NOT READY) 
The VLT frequency converter is not ready for opera- 
tion, because of a trip or because OFF1, OFF2 or 
OFF3 is a logic '0'. 

Start disabled (START IN.) 

This status will only be displayed if, in parameter 599 

Statemachine, Profidrive [1] has been selected and 

OFF2 or OFF3 is a logic '0'. 

Exceptions XXXX (EXCEPTIONS XXXX) 
The microprocessor of the control card has stopped 
and the VLT frequency converter is out of operation. 
The cause may be noise on the mains, motor or 
control cables, leading to a stop of the control card 
microprocessor. 

Check for EMC-correct connection of these cables. 
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List of warnings and alarms 
The table gives the different warnings and alarms and 

indicates whether the fault locks the VLT frequency 
converter. After Trip locked, the mains supply must be 

cut and the fault must be corrected. Reconnect the 

mains supply and reset the VLT frequency converter 
before being ready. A Trip can be reset manually in 

three ways 
1) Via the control key [RESET] 

2) Via a digital input 

3) Via serial communication 
In addition, an automatic reset may be selected in 

parameter 400 Reset function. 

Wherever a cross is placed under both Warning and 
Alarm, this can mean that a warning precedes the 
alarm. It can also mean that it is possible to program 
whether a given fault is to result in a warning or an 

alarm. This is possible, e.g. in parameter 117 Motor 
thermal protection. After a trip, the motor will be 

coasting and on the VLT frequency converter alarm 

and warning will flash. If the fault is removed, only the 
alarm will flash. After a reset, the VLT frequency con- 
verter will be ready to start operation again. 

I No. Description Warning 
X 

Alarm Trip locked 
1 10 Volts low (10 VOLT LOW) 

2 Live zero fault (LIVE ZERO ERROR) X X 

4 Mains imbalance (MAINS IMBALANCE) X X X 

5 Voltage warning high (DC LINK VOLTAGE HIGH) X 

6 Voltage warning low (DC LINK VOLTAGE LOW) X 

7 Overvoltage (DC LINK OVERVOLT) X X 

8 Undervoltage (DC LINK UNDERVOLT) X X 

9 Inverter overloaded (INVERTER TIME) X X 

10 Motor overloaded (MOTOR TIME) X X 

11 Motor thermistor (MOTOR THERMISTOR) X X 

12 Current limit (CURRENT LIMIT) X X 

13 Overcurrent (OVERCURRENT) X X X 

14 Earth fault (EARTH FAULT) X X 

15 Switch mode fault (SWITCH MODE FAULT) X X 

16 Short-circuit (CURR.SHORT CIRCUIT) X X 

17 Serial communication timeout (STD BUSTIMEOUT) X X 

18 HPFB bus timeout (HPFB TIMEOUT) X X 

19 Fault in EEprom on power card (EE ERROR POWER) X 

20 Fault in EEprom on control card (EE ERROR CONTROL) X 

22 Auto-optimisation not OK (AMA FAULT) X 

29 Heat-sink temperature too high (HEAT SINK OVERTEMP.) X 

30 Motor phase U missing (MISSING MOTPHASE U) X 

31 Motor phase V missing (MISSING MOTPHASE V) X 

32 Motor phase W missing (MISSING MOT PHASE W) X 

34 HPFB communication fault (HPFB COMM. FAULT) X X 

37 Inverter fault (GATE DRIVE FAULT) X X 

39 Check parameters 104 and 106 (CHECK P104 & P106) X 

40 Check parameters 103 and 105 (CHECK P103 & P106) X 

41 Motor too big (MOTOR TOO BIG) X 

42 Motor too small (MOTOR TOO SMALL) X 

60 Safety stop (EXTERNAL FAULT) X 

61 Output frequency low (FOUT < FLOW) X 

62 Output frequency high (FOUT > FHIGH) X 
42 

63 Output current low (I MOTOR < I LOW) X X 

64 Output current high (I MOTOR > I HIGH) X 

65 Feedback low (FEEDBACK < FDB LOW) X 

66 Feedback high (FEEDBACK > FDB HIGH) X 

67 Reference low (REF. < REF. LOW) X 

68 Reference high (REF. > REF HIGH) X 

69 Temperature auto derate (TEMP.AUTO DERATE) X 

99 Unknown fault (UNKNOWN ALARM) X X 
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Warnings 
A warning will flash in line 2, while an explanation is 

given in line 1. 

MAINS PHASE FAULT 

WARN. 3 

Alarms 
If an alarm is given, the present alarm number will be 

shown in line 2. Lines 3 and 4 of the display will offer 

an explanation. 

TRIP t RESET) 

ALARM:12 
CURRENT LIMIT 

WARNING 1 

Under 10 V (10 VOLT LOW) 

The 10 V voltage from terminal 50 on the control card 

is below 10 V. 

Remove some of the load from terminal 50, as the 10 

Volts supply is overloaded. Max. 17 mA/min. 590 SI 

WARNING/ALARM 2 

Live zero fault (LIVE ZERO ERROR) 
The current or voltage signal on terminal 53, 54 or 60 

is below 50% of the value preset in parameter 309, 
312 and 315 Terminal, min. scaling. 

WARNING/ALARM 4 

Mains imbalance (MAINS IMBALANCE) 
High imbalance or phase missing on the supply side. 

Check the supply voltage to the VLT frequency con- 

verter. 

WARNING 5 

Voltage warning high 
(DC LINK VOLTAGE HIGH) 

The intermediate circuit voltage (DC) is higher than 

Voltage warning high, see table below. The controls of 

the VLT frequency converter are still enabled. 

WARNING 6 

Voltage warning low (DC LINK VOLTAGE LOW) 
The intermediate circuit voltage (DC) is lower than 

Voltage warning low, see table below. The controls of 

the VLT frequency converter are still enabled. 

WARNING/ALARM 7 

Overvoltage (DC LINK OVERVOLT) 
If the intermediate circuit voltage (DC) is higher than 
the Overvoltage limit of the inverter (see table below), 

the VLT frequency converter will trip after a fixed 

period. The length of this period depends on the unit. 

Alarm/warning limits: 

VLT 6000 HVAC 3 x 200 - 240 V 

[VDC] 

3 x 380 - 460 V 

[VDC] 

3 x 550-600 V 

[VDC] 

Undervoltaqe 211 402 557 
Voltage warning low 222 423 613 

Voltage warning high 384 762 943 

Overvoltage 425 798 975 

The voltages stated are the intermediate circuit voltage of the VLT frequency converter with a tolerance 

of ± 5 %. The corresponding mains voltage is the intermediate circuit voltage divided by 1,35. 
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Warnings and alarms, cont. 

WARNING/ALARM 8 

Undervoltage (DC LINK UNDERVOLT) 
If the intermediate circuit voltage (DC) drops below the 

undervoltage limit of the inverter, the VLT frequency 
converter will trip after a fixed period, the length of the 

period depending on the unit. 

Furthermore, the voltage will be stated in the display. 

Check whether the supply voltage matches the VLT 

frequency converter, see Technical data. 

WARNING/ALARM 9 

Inverter overload (INVERTER TIME) 
The electronic, thermal inverter protection reports that 

the frequency converter is about to cut out because of 

an overload (too high current for too long). The 

counter for electronic, thermal inverter protection gi- 

ves a warning at 98% and trips at 100%, while giving 

an alarm. The VLT frequency converter cannot be 

reset until the counter is below 90%. 

The fault is that the VLT frequency converter is 

overloaded by more than 100% for too long. 

WARNING/ALARM 10 

Motor overtemperature (MOTOR TIME) 
According to the electronic thermal protection (ETR), 

the motor is too hot. Parameter 117 Motor thermal 
protection allows a choice of whether the VLT 

frequency converter is to give a warning or an alarm 

when the Motor thermal projection reaches 100%. 

The fault is that the motor is overloaded by more than 

100% of the preset, rated motor current for too long. 

Check that the motor parameters 102-106 have been 

set correctly. 

WARNING/ALARM 11 

Motor thermistor (MOTOR THERMISTOR) 
The thermistor or the thermistor connection has been 

disconnected. Parameter 117 Motor thermal 
protection allows a choice of whether the VLT 

frequency converter is to give a warning or an alarm. 

Check that the thermistor has been correctly 
connected between terminal 53 or 54 (analogue volt- 

age input) and terminal 50 (+ 10 V supply). 

WARNING/ALARM 12 

Current limit (CURRENT LIMIT) 
The current is higher than the value in parameter 215 
Current limit lum and the VLT frequency converter trips 
after the time set in parameter 412 Trip delay 

overcurrent, lum has passed. 

WARNING/ALARM 13 

Overcurrent (OVER CURRENT) 
The inverter peak current limit (approx. 200% of the 

rated current) has been exceeded. The warning will 

last approx. 1-2 seconds, following which the VLT 

frequency converter will trip and give off an alarm. 

Turn off the VLT frequency converter and check 
whether the motor shaft can be turned and whether 
the motor size matches the VLT frequency converter. 

ALARM: 14 

Earth fault (EARTH FAULT) 

There is a discharge from the output phases to earth, 

either in the cable between the frequency converter 

and the motor or in the motor itself. 

Turn off the VLT frequency converter and remove the 

earth fault. 

ALARM: 15 

Switch mode fault (SWITCH MODE FAULT) 

Fault in the switch mode power supply (internal 

± 15 V supply). 

Contact your Danfoss supplier. 

ALARM: 16 

Short-circuiting (CURR. SHORT CIRCUIT) 

There is short-circuiting on the motor terminals or in 

the motor itself. 

Cut off the mains supply to the VLT frequency conver- 

ter and remove the short-circuit. 

WARNING/ALARM 17 

Serial communication timeout 
(STD BUSTIMEOUT) 
There is no serial communication with the VLT 

frequency converter. 
This warning will only be enabled if parameter 556 

Bus time interval function has been set to a value 

different from OFF. 

If parameter 556 Bus time interval function has been 

set to Stop and trip [5], the VLT frequency converter 
will first give off an alarm, then ramp down and finally 

trip while giving off an alarm. It is possible to increase 

parameter 555 Bus time interval. 
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Warnings and alarms, cont. 

WARNING/ALARM 18 

HPFB bus timeout (HPFB TIMEOUT) 
There is no serial communication with the commu- 
nication option card of the VLT frequency converter. 

The warning will only be enabled if parameter 804 Bus 

time interval function has been set to anything but 

OFF If parameter 804 Bus time interval function has 

been set to Stop and trip, the VLT frequency converter 
will first give off an alarm, then ramp down and finally 

trip while giving off an alarm. 

Parameter 803 Bus time interval could possibly be 

increased. 

WARNING 19 

Fault in the EEprom on the power card 
(EE ERROR POWER) 

There is a fault on the power card EEPROM. The VLT 

frequency converter will continue to function, but is 

likely to fail at the next power-up. Contact your 

Danfoss supplier. 

WARNING 20 

Fault in the EEprom on the control card 
(EE ERROR CONTROL) 
There is a fault in the EEPROM on the control card. 

The VLT frequency converter will continue to function, 

but is likely to fail at the next power-up. Contact your 

Danfoss supplier. 

ALARM: 22 

Auto-optimisation not OK 
(AMA FAULT) 

A fault has been found during automatic motor adap- 

tation. The text shown in the display indicates a fault 

message. 

I NB! 

r AMA can only hp carriers hi it if there are no 

Walarms during tuning. 

CHECK 103, 105 [0] 

Parameter 103 or 105 has a wrong setting. Correct 
the setting and start AMA all over. 

LOW P.105 [1] 
The motor is too small for AMA to be carried out. If 

AMA is to be enabled, the rated motor current (para- 

meter 105) must be higher than 35% of the rated out- 

put current of the VLT frequency converter. 

ASYMMETRICAL IMPEDANCE [2] 

AMA has detected an asymmetrical impedance in the 

motor connected to the system. The motor could be 

defective. 

MOTOR TOO BIG [3] 
The motor connected to the system is too big for 

AMA to be carried out. The setting in parameter 102 

does not match the motor used. 

MOTOR TOO SMALL [4] 

The motor connected to the system is too small for 

AMA to be carried out. The setting in parameter 102 

does not match the motor used. 

TIME OUT [5] 
AMA fails because of noisy measuring signals. Try to 
start AMA all over a number of times, until AMA is 

carried out. Please note that repeated AMA runs may 

heat the motor to a level where the stator resistance 
Rs is increased. In most cases, however, this is not 

critical. 

INTERRUPTED BY USER [6] 
AMA has been interrupted by the user. 

INTERNAL FAULT [7] 
An internal fault has occurred in the VLT frequency 

converter. Contact your Danfoss supplier. 

LIMIT VALUE FAULT [8] 

The parameter values found for the motor are outside 
the acceptable range within which the VLT frequency 
converter is able to work. 

MOTOR ROTATES [9] 
The motor shaft rotates. Make sure that the load is 

not able to make the motor shaft rotate. Then start 

AMA all over. 
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Warnings and alarms, cont. 

ALARM 29 
Heat sink temperature too high 
(HEAT SINK OVER TEMP.): 
If the enclosure is IP 00, IP 20 or NEMA 1, the cut- 

out temperature of the heat-sink is 90°C. If IP 54 is 

used, the cut-out temperature is 80°C. 
The tolerance is ± 5°C. The temperature fault cannot 

be reset, until the temperature of the heat-sink is 

below 60°C. 
The fault could be the following: 

- Ambient temperature too high 

- Too long motor cable 

- Too high switching frequency. 

ALARM: 30 
Motor phase U missing 
(MISSING MOT.PHASE U): 

Motor phase U between VLT frequency converter and 

motor is missing. 

Turn off the VLT frequency converter and check motor 

phase U. 

ALARM: 31 

Motor phase V missing 
(MISSING MOT.PHASE V): 

Motor phase V between VLT frequency converter and 

motor is missing. 

Turn off the VLT frequency converter and check motor 

phase V 

ALARM: 32 

Motor phase W missing 
(MISSING MOT.PHASE U): 

Motor phase W between VLT frequency converter and 

motor is missing. 

Turn off the VLT frequency converter and check motor 

phase W. 

WARNING/ALARM: 34 

HPFB communication fault 
(HPFB COMM. FAULT) 

The serial communication on the communication op- 
tion card is not working. 

ALARM: 37 
Inverter fault (GATE DRIVE FAULT): 
IGBT or the power card is defective. Contact your 

Danfoss supplier. 

Auto-optimisation warnings 39-42 
Automatic motor adaptation has stopped, since some 
parameters have probably been set wrongly, or the 

motor used in too big/small for AMA to be carried out. 
A choice must thus be made by pressing [CHANGE 
DATA] and choosing 'Continue' + [OK] or 'Stop' + [OK]. 

If parameters need to be changed, select 'Stop'; start 
up AMA all over. 

WARNING: 39 

CHECK PAR. 104, 106 
Parameters 104 Motor frequency fm,N, or 106 Rated 
motor speed nm,N, have probably not been set 

correctly. Check the setting and select 'Continue' or 

[STOP]. 

WARNING: 40 

CHECK PAR. 103, 105 
Parameter 103 Motor voltage, UmN or 105 Motor 
current, Im,N has not been set correctly. Correct the 
setting and restart AMA. 

WARNING: 41 

MOTOR TOO BIG (MOTOR TOO BIG) 
The motor used is probably too big for AMA to be 

carried out. The setting in parameter 102 Motor 
power, PA4A may not match the motor. Check the mo- 

tor and choose 'Continue' or [STOP]. 

WARNING: 42 

MOTOR TOO SMALL (MOTOR TOO SMALL) 
The motor used is probably too small for AMA to be 

carried out. The setting in parameter 102 Motor 
power, PM,N may not match the motor. Check the mo- 

tor and select 'Continue' or [STOP]. 

ALARM: 60 

Safety stop (EXTERNAL FAULT) 
Terminal 27 (parameter 304 Digital inputs) has been 

programmed for a Safety interlock [3] and is a logic '0'. 

WARNING: 61 

Output frequency low (FOUT < FLOW) 
The output frequency is lower than parameter 223 
Warning: Low frequency, fLow 
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WARNING: 62 
Output frequency high (FOUT > FHIGH) 
The output frequency is higher than parameter 224 
Warning: High frequency, f HIGH. 

WARNING/ALARM: 63 

Output current low (I MOTOR < I LOW) 
The output current is lower than parameter 221 

Warning: Low current, 'LOW. Select the required 
function in parameter 409 Function in case of no load. 

WARNING: 64 

Output current high (I MOTOR > I HIGH) 

The output current is higher than parameter 222 

Warning: High current, 

WARNING: 65 

Feedback low (FEEDBACK < FDB LOW) 
The resulting feedback value is lower than parameter 
227 Warning: Low feedback, FBLow. 

WARNING: 66 

Feedback high (FEEDBACK > FDB HIGH) 
The resulting feedback value is higher than parameter 

228 Warning: High feedback, FBH,GH. 

WARNING: 67 

Remote reference low 
(REF. < REF LOW) 
The remote reference is lower than parameter 225 

Warning: Low reference, REFLow. 

WARNING: 68 

Remote reference high 
(REF. > REF HIGH) 

The remote reference is higher than parameter 226 

Warning: High reference, REFHIGH 

WARNING: 69 

Tamparntilro aiitn derate 

(TEMP.AUTO DERATE) 
The heat sink temperature has exceeded the 
maximum value and the auto derating function (par. 

411) is active. Warning: Temp. Auto derate. 

WARNING: 99 

Unknown fault (UNKNOWN ALARM) 
An unknown fault has occurred which the software is 

not able to handle. 

Contact your Danfoss supplier. 

Aggressive environments 
In common with all electronic equipment, a VLT 

frequency converter contains a large number of 

mechanical and electronic components, all of which 
are vulnerable to environmental effects to some 

extent. 

The VLT frequency converter should 

not therefore be installed in environ- 

ments with airborne liquids, particles or 

able of affectin and dama the 
electronic components. Failure to take the necessary 

protective measures increases the risk of stoppages, 

thus reducing the life of the VLT frequency converter. 

Liquids can be carried through the air and condense 

in the VLT frequency converter. In addition to this, 

liquids may cause corrosion of components and me- 

tal parts. 

Steam, oil and salt water may cause corrosion of 

components and metal parts. 

In such environments, equipment with enclosure 

rating IP 54 is recommended. 

Airborne particles such as dust particles may cause 
mechanical, electrical or thermal failure in the VLT 

frequency converter. 

A typical indicator of excessive levels of airborne par- 

ticles is dust particles around the VLT frequency con- 
verter fan. 

In very dusty environments, equipment with 
enclosure rating IP 54 or a cabinet for IP 00/20 
equipment is recommended. 

In environments with high temperatures and humidity, 

corrosive gases such as sulphur, nitrogen and 

chlorine compounds will cause chemical processes 

on the VLT frequency converter components. Such 

chemical reactions will rapidly affect and damage the 

electronic components. 

In such environments, it is recommended that 

equipment is mounted in a cabinet with fresh air ven- 

tilation, keeping aggressive gases away from the VLT 

frequency converter. 
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I NB! 
Mounting VLT frequency converters in aggres- 

sive environments will increase the risk of stop- 

pages and furthermore considerably reduce the life of 

the converter. 

Before the installation of the VLT frequency converter, 

the ambient air should be checked for liquids, particles 

and gases. This may be done by observing existing in- 

stallations in this environment. Typical indicators of 

harmful airborne liquids are water or oil on metal 

parts, or corrosion of metal parts. 

Excessive dust particle levels are often found on in- 

stallation cabinets and existing electrical installations. 

One indicator of aggressive airborne gases is 

blackening of copper rails and cable ends on existing 

installations. 

Calculation of resulting reference 
The calculation made below gives the resulting refe- 

rence when parameter 210 Reference type is 

programmed for Sum [0) and Relative [1], 

respectively. 

External reference can be calculated as follows: 

Ext. ref. = 

External reference is the sum of references from 

terminals 53, 54, 60 and serial communication. The 

sum of these can never exceed parameter 205 Max. 

reference. 

(Par. 205 Max. ref. - Par. 204 Min. ref) x Ana. signal Term. 53 M (Par. 205 Max. ref. - Par. 204 Min. ref.) x Ana. signal Term. 54 M 

Par. 310 Term. 53 Max. scaling - Par. 309 Term. 53 Min. scaling Par. 313 Term. 54 Max. scaling - Par. 312 Term. 54 Min. scaling 

(Par. 205 Max. ref - Par. 204 Min. ref.) x Par. 314 Term. 60 ImAi serial com. reference x (Par. 205 Max. ref. - Par. 204 Min. ref.) 

Par. 316 Term. 60 Max. scaling - Par. 315 Term. 60 Min. scaling 

Par. 210 Reference type is programmed = Sum [0]. 

16384 (4000 Hex) 

(Par. 205 Max. ref. - Par. 204 Min. ref) x Par. 211-214 Preset ref. 

Res. ref. = + External ref. + Par. 204 MTh. ref. + Par. 418/419 Setpoint 
100 (only in closed loop) 

Par. 210 Reference type is programmed = Relative [1]. 

Res. ref.. External reference x Par. 211-214 Preset ref 
+ Par. 204 Min. ref + Par. 418/419 Setpoint (only in closed loop) 

100 
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Galvanic isolation (PELV) 

PELV offers protection by way of extra low voltage. 
Protection against electric shock is considered to be 
ensured when the electrical supply is of the PELV type 
and the installation is made as described in local/na- 
tional regulations on PELV supplies. 

In VLT 6000 HVAC all control terminals as well as ter- 

minals 1-3 (AUX relay) are supplied from or in connec- 
tion with extra low voltage (PELV). 

Galvanic (ensured) isolation is obtained by fulfilling 

requirements concerning higher isolation and by 

providing the relevant creapage/clearance 
distances. These requirements are described in the 

EN 50178 standard. 
For additional information on PELV see RFI switch- 
ing. 
Galvanic isolation 

The components that make up the electrical iso- 

lation, as described below, also comply with the 
requirements concerning higher isolation and the 
relevant test as described in EN 50178. 
The galvanic isolation can be shown in three 

locations (see drawing below), namely: 

1. Power supply (SMPS) incl. signal isolation of 

Upc,indicating the intermediate current 

voltage. 
2. Gate drive that runs the IGTBs (trigger 

transformers/opto-couplers). 
3. Current transducers (Hall effect current 

transducers). 

NOTE: 550-600 V units do not meet PELV 

requirements in accordance with EN 50178. 

ti ti 

Earth leakage current 
Earth leakage current is primarily caused by the 

capacitance between motor phases and the motor 
cable screen. When an RFI filter is used, this con- 
tributes additional leakage current, as the filter circuit 
is connected to earth through capacitors. See 

drawing nn th,e following page. 

The size of the leakage current to the ground depends 
on the following factors, in order of priority: 
1. Length of motor cable 
2. Motor cable with or without screen 
3. Switching frequency 
4. RFI filter used or not 

5. Motor grounded on site or not. 

The leakage current is of importance to safety 

during handling/operation of the frequency converter 
if (by mistake) the frequency converter has not been 

earthed. 

I NB! 
II: Since the leakage current is > 3.5 mA, rein- 

forced earthing must be established, which is 

required if EN 50178 is to be complied with. Never 

use ELCB relays (type A) that are not suitable for 

DC fault currents from three-phase rectifier loads. 

If ELCB relays are used, they must be: 

Suitable for protecting equipment with a direct 

current content (DC) in the fault current (3-phase 

bridge rectifier) 

Suitable for power-up with short pulse-shaped 

charging current to earth 

Suitable for a high leakage current (300 mA). 
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Extreme running conditions 
Short circuit 
VLT 6000 HVAC is protected against short circuits 
by means of current measurement in each of the 

three motor phases. A short circuit between two 
output phases will cause an overcurrent in the 
inverter. However, each transistor of the inverter will 

be turned off individually when the short circuit 
current exceeds 
the permitted value. 

After a few microseconds the driver card turns off 

the inverter and the frequency converter will display 

a fault code, although depending on impedance and 
motor frequency. 

Earth fault 

The inverter cuts out within a few micorseconds in 

case of an earth fault on a motor phase, although 

depending on impedance and motor frequency. 

Switching on the output 
Switching on the output between the motor and the 

frequency converter is fully permitted. It is not 

possible to damage VLT 6000 HVAC in any way by 

switching on the output. However, fault messages 
may appear. 

Motor-generated overvoltage 
The voltage in the intermediate circuit is increased 
when the motor acts as a generator. This occurs in 

two cases: 
1. The load drives the motor (at constant output 

frequency from the frequency converter), i.e. the 
load generates energy. 

2. During deceleration ("ramp-down") if the moment 
of inertia is high, the load is low and the ramp- 
down time is too short for the energy to be 

dissipated as a loss in the VLT frequency con- 
verter, the motor and the installation. 

The control unit attempts to correct the ramp if 

possible. 

The inverter turns off to protect the transistors and 

the intermediate circuit capacitors when a certain 

voltage level is reached. 

Mains drop-out 
During a mains drop-out, VLT 6000 HVAC continues 
until the intermediate circuit voltage drops below the 
minimum stop level, which is typically 15% below 
VLT 6000 HVAC's lowest rated supply voltage. 

The time before the inverter stops depends on the 

mains voltage before the drop-out and on the motor 
load. 

Static overload 

When VLT 6000 HVAC is overloaded (the current 
limit in parameter 215 Current limit, lum has been 

reached), the controls will reduce the output 
frequency in an attempt to reduce the load. 

If the overload is excessive, a current may occur 
that makes the VLT frequency converter cut out 

after approx. 1.5 sec. 

Operation within the current limit can be limited in 

time (0-60 s) in parameter 412 Trip delay 
overcurrent, 
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Peak voltage on motor 
When a transistor in the inverter is opened, the 

voltage across the motor increases by a dV/dt ratio 

that depends on: 

- the motor cable (type, cross-section, length 

screened/armoured or unscreened/unarmoured) 

- inductance 
The natural induction causes an overshot UpEAK in 

the motor voltage before it stabilises itself at a level 

which depends on the voltage in the intermediate 

circuit. The rise time and the peak voltage UpEAK 

affect the service life of the motor. If the peak 
voltage is too high, motors without phase coil 

insulation are the ones that will primarily be affected. 

If the motor cable is short (a few meters), the rise 

time and peak voltage are lower. 

If the motor cable is long (100 m), the rise time and 

peak voltage will increase. 

If very small motors are used without phase coil 

insulation, it is recommended to fit a LC filter after 
the frequency converter. Typical values for the rise 

time and peak voltage UpEAK measured on the 

motor terminals between two phases: 

IT/M6002-6006 200.V, V016002-6011 400 V' 
Cable Mains Rise Peak 
length voltage time voltage 

50 metres 380 V 0.3 gsec. 850 V 

50 metres 460 V 0.4 gsec. 950 V 

150 metres 380 V 1.2 psec. 1000 V 

150 metres 460 V 1.3 gsec. 1300 V 

VLT 6008 -6027200 V, VLT 6016-6072 400 V 

Cable 
length 

Mains 

voltage 

Rise 

time 
Peak 

voltage 

50 metres 
150 metres 

380 V 

380 V 

0.1 gsec. 

0.2 gsec. 

900 V 

1000 V 

VLT 6075-6275 380-460 V, 6042-6062 200-240 V 

Cable Mains Peak 

voltage length du/dt voltage 

13 metres 460 V 670 V/psec. 815 V 

20 metres 460 V 620 V/psec. 915 V 

LyLT.'6350t6550 -380:460 V 

Cable 
length 

20 metres 

Mains 

voltage 

460 V 

du/dt 
415 V/psec. 

Peak 

voltage 

760 V 

VLT 6002-6011 550-600 V L 

Cable Mains - Rise 

..1 II 
Peak 

35 m 600 V 0.36 gsec. 1360 V 

[W1,6016-6072 550-600 V, 

Cable Mains Rise Peak 

length Voltage Time Volta e 
35 m 575 V 0.38 gsec. 1430 V 

VLT 6100,6275 .550-600'V 

Cable 
length 
13m 

Mains 

Voltage 

600 V 

Rise 

Time 

0.80 gsec. 

Peak 

Voltage 

1122 V 

Switching on the input 
Switching on the input depends on the mains 

voltage in question. 

The table below states the waiting time between 

cut-ins. 

Mains voltage 
Waiting time 

380 V 415 V 460 V 

48s 65s 89s 

Acoustic noise 
The acoustic interference from the frequency con- 
verter comes from two sources: 
1. DC intermediate circuit coils 

2. Integral fan. 

Below are the typical values measured at a 

distanceof 1 m from the unit at full load and are 

nominal maximum values: 

FiEr66762-6006 200 VLT 6002 -6011 .400 V 

IP 20 units: 

IP 54 units: 

50 dB(A) 

62 dB(A) 

[VLT6008.,6027';200 V-; VLF 6016-6062 400 V 

IP 20 units: 

IP 54 units: 

rVET,6042.,6062 200-240 y, 
IP 00/20 units: 

IP 54 units: 

,..VETA072.380-460y 

61 dB(A) 

66 dB(A) 

70 dB(A) 

65 dB(A) 

IP 20 units: 

IP 54 units: 

122 

67 dB(A) 

66 dB(A) 

VLT 6075-6275,380-460 Y - 
IP 00/20 units: 

70 dB(A) 

IP 54 units: 

75 dB(A) 

VLT 6350,6550 380-'460 V 

IP 00 units: 

71 dB(A) 

IP 20/54 units: 

82 dB(A) 

VLT 6002=6011'5'504600 V 

IP 20/NEMA 1 units: 62 dB 

VLT 60166072.:550,600 V 

IP 20/NEMA 1 units: 66 dB 

[ VLT 6100,6275:550i600 V 

IP 20/NEMA 1 units: 75 dB 

* Measured 1 meter from the unit at full load. 
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Derating for ambient temperature 
The ambient temperature (TAA,,B,m,() is the maximum 

temperature allowed. The average (T AMB.AVG) measured 
over 24 hours must be at least 5°C lower. 

If VLT 6000 HVAC is operated at temperatures above 
45 °C, a derating of the continuous output current is 

necessary. 

IVLT,N 

100 
100% 100% 

90 VLT 6002-6005 200-240V, 
Book o, M20 

VLT 6002-6011 380/460V. 
80 

VLT 6006-6062 200-240V Book style, W20 

1P00/1P20/NEMA 1 

VLT 6002-6011 550-600V 
70 VLT 6016-6550 380-460V 1P20 /NEMA 1 

1P00/1P20 /NEMA 1 

VLT 6016-6275 550-600V 
60 1P00/1P20/N EAU I 60% 

55X 
MI VLT sizes 1P54 

50 

40 

35 40 45 50 55 60 65 TAMB,MAX. 

30 35 40 45 50 55 60 T 

Derating for air pressure 
Below 1000 m altitude no derating is necessary. 

Above 1000 m the ambient temperature (TAms) or 

max. output current (1,A_ThiAx) must be derated in 

accordance with the diagram below: 

Max. output current 
at 40'C 

100% 

90% 

80% 

1) Derating of output current versus altitude at 

TANAB = max. 45°C 
2) Derating of max. TAME versus altitude at 100% 

output current. 

Max. Iamb at 100% 
output current 

1km 2km 3km 

40'C 

38'C 

36'C 

34'C 

Altitude 

VLT 6006-6062, 200-240V IP00/1P20/NEINA 1 

VLT 6016-6275, 380-460V IP00/1P20/1P54/NEL4A 
VLT 6016-6275, 550-600V 1P00/1P20/NE1411 1 

VLT 6002-6005, 200-240V 
BookMlyle, I P20 
VLT 6002-6011, 380-460V 
BookMylo, IP20 
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Derating for running at low speed 
When a centrifugal pump or a fan is controlled by a 

VLT 6000 HVAC frequency converter, it is not 

necessary to reduce the output current at low 

speed because the load characterstic of the 

centrifugal pumps/fans, automatically ensures the 

necessary reduction. 

Derating for long motor cables or cables with 
larger cross-section 
VLT 6000 HVAC has been tested using 300 m 

unscreened/unarmoured cable and 150 m 

screened/armoured cable. 

VLT 6000 HVAC has been designed to work using a 

motor cable with a rated cross-section. If a cable 
with a larger cross-section is to be used, it is 

recommended to reduce the output current by 5% 

for every step the cross-section is increased. 

(Increased cable cross-section leads to increased 

capacity to earth, and thus an increased earth leak- 

age current). 

Derating for high switching frequency 
A higher switching frequency (to be set in parameter 

407, Switching frequency) leads to higher losses in 

the electronics of the VLT frequency converter. 

VLT 6000 HVAC has a pulse pattern in which it is 

possible to set the switching frequency from 3.0- 

10.0/14.0 kHz. 

The VLT frequency converter will automatically 

derate the rated output current IVLT.N, when the 

switching frequency exceeds 4.5 kHz. 

In both cases, the reduction is carried out linearly, 

down to 60% of IuLTN. 

The table gives the min., max. and factory-set 
switching frequencies for VLT 6000 HVAC units. 

Motor thermal protection 
The motor temperature is calculated on the basis of 

motor current, output frequency and time. See 

parameter 117, Motor thermal protection. 

2000 

1000 

6 
5 
4 
3 

2 

100 

50 
60 

40 
30 

20 

to 

bur= I 

1,xrr= 2 x 

foL,T= 0.2 It fik, 

10 12 14 16 18 20 

Vibration and shock 
VLT 6000 HVAC has been tested according to a 

procedure based on the following standards: 

IEC 68-2-6: 
IEC 68-2-34: 

IEC 68-2-35: 

IEC 68-2-36: 

Vibration (sinusoidal) - 1970 

Random vibration broad-band 
- general requirements 

Random vibration broad-band 
- high reproducibility 
Random vibration broad-band 
- medium reproducibility 

VLT 6000 HVAC complies with requirements that 

correspond to conditions when the unit is mounted 

on the walls and floors of production premises, as 

well as in panels bolted to walls or floors. 

Air humidity 
VLT 6000 HVAC has been designed to meet the 

IEC 68-2-3 standard, EN 50178 pkt. 9.4.2.2/DIN 

40040, class E, at 40°C. 

See specifications under General technical data. 

Switching frequency [kHz] Min. Max. Fact. 
VLT 6002-6005, 200 V 3.0 10.0 4.5 
VLT 6006-6032, 200 V 3.0 14.0 4.5 
VLT 6002-6011, 460 V 3.0 10.0 4.5 

VLT 6016-6072, 460 V 3.0 14.0 4.5 

VLT 6042-6062, 200 V 3.0 4.5 4.5 
VLT 6075-6550, 460 V 3.0 4.5 4.5 

VLT 6002-6011, 600 V 4.5 7.0 4.5 

VLT 6016-6032, 600 V 3.0 14.0 4.5 

VLT 6042-6062, 600 V 3.0 10.0 4.5 

VLT 6072-6275 600 V 3.0 4.5 4.5 
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VLT° 6000 HVAC 

Efficiency 
To reduce energy consumption it is very important to 

optimize the efficiency of a system. The efficiency of 

each single element in the system should be as high 

as possible. 

50 
1750084.11 

75 100 

Efficiency of VLT 6000 HVAC (1 T) 

The load on the frequency converter has little effect on 

its efficiency. In general, the efficiency is the same at 

the rated motor frequency fM,N, regardless of whether 
the motor supplies 100% of the rated shaft torque or 

only 75%, i.e. in case of part loads. 

The efficiency declines a little when the switching 
frequency is set to a value of above 4 kHz (parameter 

407 Switching frequency). The rate of efficiency will 

also be slightly reduced if the mains voltage is 460 V, 

or if the motor cable is longer than 30 m. 

Efficiency of the motor (timcgoR) 

The efficiency of a motor connected to the frequency 
converter depends on the sine shape of the current. In 

general, the efficiency is just as good as with mains 

operation. The efficiency of the motor depends on the 
type of motor. 

In the range of 75-100% of the rated torque, the 

efficiency of the motor is practically constant, both 
when it is controlled by the frequency converter and 
when it runs directly on mains. 

In small motors, the influence from the U/f charac- 
teristic on efficiency is marginal; however, in motors 
from 11 kW and up, the advantages are significant. 

In general, the switching frequency does not affect the 
efficiency of small motors. Motors from 11 kW and up 

have their efficiency improved (1-2%). This is because 
the sine shape of the motor current is almost perfect 
at high switching frequency. 

Efficiency of the system (rlsysTsm) 

To calculate the system efficiency, the efficiency of VLT 

6000 HVAC (11v13) is multiplied by the efficiency of the 

motor (11MOTOR): 

T1SYSTEM = 11VLT X ' 1 MOTOR 

Based on the graph outlined above, it is possible to 
calculate the system efficiency at different speeds. 
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VLT® 6000 HVAC 

Mains supply interference/harmonics 
A frequency converter takes up a non-sinusoidal 
current from mains, which increases the input current 

IRMS. A non-sinusoidal current can be transformed by 

means of a Fourier analysis and split up into sine 

wave currents with different frequencies, i.e. different 

harmonic currents IN with 50 Hz as the basic 

frequency: 

Harmonic currents I, 15 17 

Hz 50 Hz 250 Hz 350 Hz 

The harmonics do not affect the power consumption 
directly, but increase the heat losses in the installation 

(transformer, cables). Consequently, in plants with a 

rather high percentage of rectifier load, it is important 
to maintain harmonic currents at a low level to avoid 

overload of the transformer and high temperature in 

the cables. 

Harmonic currents compared to the RMS input 

current: 
Input current 

IRMS 1.0 

1, 0.9 

15 0.4 

17 0.3 

111-49 < 0.1 

To ensure low, harmonic currents, VLT 6000 HVAC 

has intermediate circuit coils as standard. This 

normally reduces the input current IRMS by 40%. 

Some of the harmonic currents might disturb 

communication equipment connected to the same 

transformer or cause resonance in connection with 

power-factor correction batteries. VLT 6000 HVAC 

has been designed in accordance with the following 

standards: 

ti ti 

- IEC 1000-3-2 
- IEEE 519-1992 
- IEC 22G/WG4 
- EN 50178 
- VDE 160, 5.3.1.1.2 

DAMFOSS 
175J4h3/.00 

The voltage distortion on the mains supply depends 

on the size of the harmonic currents multiplied by the 

mains impedance for the frequency in question. 

The total voltage distortion THD is calculated on the 

basis of the individual voltage harmonics using the 

following formula: 

THD% = VU25+ lJ27+ 
U21.1 

(UN% of U) 

Power factor 
The power factor is the relation between', and 'Rms. 

The power factor for 3-phase control 

117x U x x cos (pi 

I/ 3 xUxIRms 

I, x cos cc), 11 

Power factor = _ 
IRMS IRMS 

since cos cp = 1 

The power factor indicates the extent to which the 

frequency converter imposes a load on the mains 

supply. 

The lower the power factor, the higher theIRms for the 

same kW performance. 

In addition, a high power factor indicates that the 

different harmonic currents are low. 

IRMS = 
1 

I 1 2 
+ 152 + 172 + + l 
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VLT 6002-6011/380-460V Emission 

VLT 6002-6005/200-240V Environment Industrial environment Housing, trades and light industries 

EN 55011 Class B1 EN 61800-3 Basic standard EN 55011 Class Al 
Setup Motor cable Conducted 

150 kHz-30 MHz 
Radiated 

30 MHz-1 GHz 
Conducted 

150 kHz-30 MHz 
Radiated 

30 MHz-1 GHz 
Conducted/radiated 

150 kHz-30 MHz 

VLT 6000 with 

RFI filter option 

300 m unscreened/ 
unarmoured Yes') No No No Yes/No 
50 m br. screened/ 
armoured (Bookstyle 20m) Yes Yes Yes No Yes/Yes 

150m br. screened/ 
armoured Yes Yes No No Yes/Yes 

VLT 6000 
with 
RFI-filter 
(+ LC-module) 

300 m unscreened/ 
unarmoured Yes No No No Yes/No 
50 m br. screened/ 
armoured Yes Yes Yes No Yes/Yes 
150m br. screened/ 
armoured Yes Yes No No Yes/Yes 

1) Depending on installation conditions 

VLT 6016-6550V380-4-60 V : 

VLT 6006-6062/200:24o v 

- 

Emission 
Environment Industrial environment -lousing, trades and light industries 
Basic standard EN 55011 Class Al EN 55011 Class B1 

Setup Motor cable Conducted 
150 kHz-30 MHz 

Radiated 
30 MHz-1 GHz 

Conducted 
150 kHz-30 MHz 

Radiated 
30 MHz-1 GHz 

VLT 6000 w/o 
RFI filter option 

300 unscreened/ 
unarmoured No No No No 

150 m br. screened/ 
armoured No Yes No No 

VLT 6000 
with RFI-module 

300 m unscreened/ 
unarmoured Yes '21 No No No 
50 m br. screened/ 
armoured Yes Yes Yes'. 3) No 

150 m br. screened/ 
armoured Yes Yes No No 

1) Does not apply to VLT 6350 - 6550. 
2) Depending on installation conditions 
3) VLT 6100-6125, 380-460 V and VLT 6042-6062, 200-240 V with 176F1818, VLT 6150-6275, 380-460 V with 176F1819 

All about 
VLT 6000 HVAC 
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VLT® 6000 HVAC 

EMC Immunity 
In order to confirm immunity against interference from electrical phenomena, the following immunity test has been 
made on a system consisting of a VLT frequency converter (with options, if relevant), a screened/armoured control 
cable and control box with potentiometer, motor cable and motor. 

The tests were made in accordance with the following basic standards: 

EN 61000-4-2 (IEC 1000-4-2): Electrostatic discharges (ESD) 
Simulation of electrostatic discharges from human beings. 

EN 61000-4-3 (IEC 1000-4-3): Incoming electromagnetic field radiation, amplitude modulated 
Simulation of the effects of radar and radio communication equipment as well as mobile communications 
equipment. 

EN 61000-4-4 (IEC 1000-4-4): Burst transients 
Simulation of interference brought about by switching with a contactor, relays or similar devices. 

EN 61000-4-5 (IEC 1000-4-5): Surge transients 
Simulation of transients brought about e.g. by lightning that strikes near installations. 

ENV 50204: Incoming electromagnetic field, pulse modulated 
Simulation of the impact from GSM telephones. 

ENV 61000-4-6: Cable-borne HF 
Simulation of the effect of radio transmission equipment connected to supply cables. 

VDE 0160 class W2 test pulse: Mains transients 
Simulation of high-energy transients brought about by main fuse breakage, switching of power factor- 
correction capacitors, etc. 
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VLT® 6000 HVAC 

Immunity, continued 

VLT 6002-6550 380-460 V, VLT 6002-6027 200-240 V 

Basic standard 
Radiated electro- Mains RF common Radiated radio 

Burst Surge ESD magnetic field distortion mode voltage freq.elect.field 
IEC 1000-4-4 IEC 1000-4-5 1000-4-2 

IEC 1000-4-3 VDE 0160 ENV 50141 ENV 50140 
Acceptance criterion B B B A A A 
Port connection CM DM CM DM CM DM 
Line OK OK OK OK OK 
Motor OK - - 

Control lines OK - OK - - - OK - 

PROFIBUS option OK - OK - - - - 

Signal Interface<3 m OK - - - - - 

Enclosure - _ - OK OK OK 
Load sharing OK - - OK 
Standard bus OK - OK - - OK - 

Basic specifications 
Line 4 kV/5kHz/DCN 2 kV/2S1 4 kV/1252 - 2,3 x UN 2) 10 VRMS - 

Motor 4 kV/5kHz/CCC - - - - 10 VRms 

Control lines 2 kV/5kHz/CCC - 2 kV/212') - - - 10 VRMS 

PROFIBUS option 2 kV/5kHz/CCC - 2 kV/21-11) - - 10 VRms 

Signal interface<3 m 1 kV/5kHz/CCC 10 VRms 

Enclosure - 
8 kV AD 
6 kV CD 

10 V/m - 

Load sharing 4 kV/5kHz/CCC - - - - 10 VRms - 

Standard bus 2 kV/5kHz/CCC1 - 4 kV/201) - - 10 VRMS - 

DM: Differential mode 
CM: Common mode 
CCC: Capacitive clamp coupling 
DCN: Direct coupling network 

') Injection on cable shield 
2) 2.3 x UN: max. test pulse 380 VAC: Class 2/1250 VpEAK, 415 VAC Class 1/1350 VpEAK 
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VLT' 6000 HVAC 

Definitions 
Definitions are given in alphabetical order. 

Analogue inputs: 
The analogue inputs can be used for controlling 
various functions of the VLT frequency converter. 

There are two types of analogue inputs: 

Current input, 0-20 mA 
Voltage input, 0-10 V DC. 

Analogue ref. 

A signal transmitted to input 53, 54 or 60. Can be 
voltage or current. 

Analogue outputs: 
There are two analogue outputs, which are able to 
supply a signal of 0-20 mA, 4-20 mA or a digital sig- 

nal. 

Automatic motor adjustment, AMA: 

Automatic motor adjustment algorithm, which 

determines the electrical parameters for the 

connected motor, at standstill. 

AWG: 

Means American Wire Gauge, i.e. the American 

measuring unit for cable cross-section. 

Control command: 
By means of the control unit and the digital inputs, it 

is possible to start and stop the connected motor. 

Functions are divided into two groups, with the 
following priorities: 

Group 1 Reset, Coasting stop, Reset and Coasting 
stop, DC braking, Stop and the [OFF/ 

STOP] key. 

Group 2 Start, Pulse start, Reversing, Start 

reversing, Jog and Freeze output 

Group 1 functions are called Start-disable 
commands. The difference between group 1 and 
group 2 is that in group 1 all stop signals must be 

cancelled for the motor to start. The motor can then 
be started by means of a single start signal in group 
2. 

A stop command given as a group 1 command 
results in the display indication STOP 

A missing stop command given as a group 2 

command results in the display indication STAND BY. 

Digital inputs: 

The digital inputs can be used for controlling various 

functions of the VLT frequency converter. 

Digital outputs: 
There are four digital outputs, two of which activate a 

relay switch. The outputs are able to supply a 24 V DC 

(max. 40 mA) signal. 

fJOG 

The output frequency from the VLT frequency conver- 

ter transmitted to the motor when the jog function is 

activated (via digital terminals or serial 

communication). 

fm 

The output frequency from the VLT frequency conver- 
ter transmitted to the motor. 

N 

The rated motor frequency (nameplate data). 

fMAX 

Maximum output frequency transmitted to the motor. 

Minimum output frequency transmitted to the motor. 

IM 

The current transmitted to the motor. 

IMN 

The rated motor current (nameplate data). 

Initializing: 

If initializing is carried out (see parameter 620 Opera- 
ting mode), the VLT frequency converter returns to the 

factory setting. 

IVLT,MAX 

The maximum output current. 

iv T 

The rated output current supplied by the VLT 

frequency converter. 

LCP: 

The control panel, which makes up a complete inter- 

face for control and programming of VLT 6000 HVAC. 

The control panel is detachable and may, as an alter- 

native, be installed up to 3 metres away from the VLT 

frequency converter, i.e. in a front panel, by means of 

the installation kit option. 
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VLT' 6000 HVAC 

LSB: 

Least significant bit. 

Used in serial communication. 

MCM: 
Stands for Mille Circular Mil, an American measuring 
unit for cable cross-section. 

MSB: 

Most significant bit. 

Used in serial communication. 

nm.N 

The rated motor speed (nameplate data). 

TINT 

The efficiency of the VLT frequency converter is 

defined as the ratio between the power output and 

the power input. 

On-line/off-line parameters: 
On-line parameters are activated immediately after the 

data value is changed. Off-line parameters are not 

activated until OK has been entered on the control 

unit. 

PID: 

The PID regulator maintains the desired speed (press- 

ure, temperature, etc.) by adjusting the output fre- 

quency to match the varying load. 

13bajj 

The rated power delivered by the motor (nameplate 

data). 

Preset ref. 

A permanently defined reference, which can be set 

from -100% to +100% of the reference range. There 

are four preset references, which can be selected via 

the digital terminals. 

RefM 

The maximum value which the reference signal may 

have. Set in parameter 205 Maximum reference, 

Refmx. 

Refer 
The smallest value which the reference signal may 

have. Set in parameter 204 Minimum reference, 

RefANN 

Setup: 
There are four Setups, in which it is possible to save 
parameter settings. It is possible to change between 
the four parameter Setups and to edit one Setup, 
while another Setup is active. 

Start-disable command: 
A stop command that belongs to group 1 of the 
control commands - see this group. 

Stop command: 
See Control commands. 

Thermistor: 
A temperature-dependent resistor placed where the 

temperature is to be monitored (VLT or motor). 

Trip: 

A state which occurs in different situations, e.g. if the 
VLT frequency converter is subjected to an over- 

temperature. A trip can be cancelled by pressing reset 

or, in some cases, automatically. 

Trip locked: 

A state which occurs in different situations, e.g. if the 
VLT frequency converter is subject to an overtempe- 
rature. A locked trip can be cancelled by cutting off 
mains and restarting the VLT frequency converter. 

Q, 
The voltage transmitted to the motor. 

ULLN 

The rated motor voltage (nameplate data). 

Llya...rym 

The maximum output voltage. 

VT characteristics: 
Variable torque characteristics, used for pumps and 
fans. 
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VLT® 6000 HVAC 

Factory settings 

PNU Parameter Factory setting Range Changes 4-Setup Conversion Data 
. . index 

# description curing operation - - - 
001 Language English i 

Setup 1 
i 

i 

Yes I 

Yes I 

No 

No 

0 

0 

5 

5 002 i Active Setup 
I 

003 Copying of Setups 
i 

No copying No I No 0 5 

004 1 LCP copy No copying -i No I No 0 i 5 

006 Max value of user-defined readout 1100.00 - i 0 - 999.999,99 Yes i Yes -2 4 
f 

006 i Unit for user-defined readout No unit - Yes i Yes 
: 

0 5 

007' i Big display readout 'Frequency, Hz Yes I Yes - 01 5 

008 ' Small display readout 1.1 
i . 
Reference ,-Unit- . 

1 

Yes 1 Yes 0 5 

Q09ii Small display readout 1.2 
i 

Motor current, A , Yes.: Yes ..o 5 

010. Small display readout 1.3 Power, kW '- Yes I Yes '0: 5 
4 , 

011 Unit of local reference Hz ' 

' 1 

YeS 1 Yes 0 I 5 
1 

012 Hand start on LCP 'Enable ,. _ 

.. , 

Yes ! Yes '0 1 5 

013 OFF/STOP on LCP 
i 

Enable . Yes: Yes 0 5 

b14 ' Auto start on LCP Enable Enable Yes I Yes " 0 I 5 

015 ' i Reset on LCP 'Enable 
i 

Yes 1 Yes 
I 

1,0 ' 5 

b1.6__ ! Lock for data change Notrldaked -' "'" - "--- Yes i Yes 5 

017- '; Operating state at power-up, 
I 

. local control 

i 
Auto restart 

I - 

Yes I 

Yes 0 5 

000 i Configuration Open loop No Yes 0 5 

il 01'D Torque characteristics Automatic Energy Optimisation; - No - Yes I 0 5 
1 ' 

il 02', Motor power, PM N Depends on the unit I 0.25-500 kW No i Yes 1 6 

E103 -.i Motor voltage, UM N Depends -on the unit, i ; ' 200 - 575 V No i Yes I 0 6 

)04 Motor frequency, fiAN 50 Hz" 24-1000 Hz No Yes ; 0 6 

;105' Motor current, In4.N Depends on the unit; , ,; 0.01 - Ivaiem -No i Yes -2 7 
i 
1u6 Rated motor speed, n/.4,N 

_ .. 
Depends on ; 

1.-- ;. 
par. 10-z; Motor:power - 

100-60000 rpm No 

. " Yes 0 . 6 

1117) Automatic motor adaptation, AMA 
1. 
Optimisation disable.,i 'No : No I 0, 5 

, 

)08 Start voltage of parallel motors Depends on pan 103 0.0 - par. 103 YeS Yes - 6 

009. Resonance dampening 000 % . 0 - 500 % Yes; Yes o 6 

010 High break-away torque OFF i 0.0 - 0.5 sec. Yes.; Yes -1 5 
. it 

111 1 Start delay 00.sec., 0.0 - 120.0 sec. YeS1, Yes 6 

112'1 Motor preheater Disable.- Yes Yes 5 

1113. Motor preheater DC current 50% 0 - 100 % Yesi Yes 6 

014. DC braking current 56 go 0 - 100 % Yes; Yes 1 0 6 

J DC braking time OFF. 0.0 - 60.0 sec. YeS Yes 6 

01.6 l DC brake cut-in frequency OFF ; 0.0-par. 202 Yes Yes 1 -1 6 

017 Motor thermal protection ETR Trip 1 [Yes-1 Yes 1 0 5 
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VLT® 6000 HVAC 

Factory settings 

PNU Parameter -Factory Setting Range ,Changes '4-Setup COMtersion - :Def.? 

tf ' description during operation index ' 
type 

., . 

200 Output frequency range b -120 H2' 0 - 1000 Hz 'NO Yes 
, 

5 

201 - Output frequency low limit, fMIN b.O'Hz ' 0.0 - kw( Yes Yes 6 

202 Output frequency high limit, fmAx 50 Hz . fm,N - par. 200 Yes Yes -1 6 

203: Reference site 'HanCi/Au1C; linked reference Yes Yes 5 

204 Minimum reference, Rolm. 0.000., 0.000 -par. 100 Yes Yes 7 4 

205. Maximum reference, Refm,,x 150.000 par. 100-999.999,999 Yes Yes 4 

206 Ramp-up time 'Depends-on the unit. 1 - 3600 Yes Yes O. 7 

207 Ramp-down time Depends on the unit 1 - 3600 Yes Yes 0 7 

208 Automatic ramp-up/down Enable Yes Yes 0 5 

.209 Jog frequency 110.0 Hz, 0.0 - par. 100 Yes Yes 6 

210 Reference type Sum Yes, Yes - 5 

211 . Preset reference 1 0:00%,... -100.00 - 100.00 % Yes' Yes 42 3 

212 Preset reference 2 1,0.001./. -100.00 - 100.00 % Yes Yes -2 3 

213 ' Preset reference 3 b.00'%. r 
.. -100.00 - 100.00 % Yes Yes -.=2 3 

214', Preset reference 4 b.00,'.% : , -100,00 - 100,00 % -Yes Yes =2-, 3 

2151' Current limit, Lim 11 .0 x Ivizi.,[A) , 0,1-1,1 x Ivu.N LA] Yes- Yes =1,- 6 
,. .... . 

2161' 
t - - 

Frequency bypass, bandwidth 0 Hz' 0 - 100 Hz YeS Yes 
- 
:0 -', 6 

21-7: 
i 

Frequency bypass 1 1120 Hz ', 0.0 - par. 200 Yes1 Yes 1= 6 
. :. 

218_ Frequency bypass 2 1120 Hz . 0.0 - par. 200 Yes Yes 6 

.219 ', 
i 

Frequency bypass 3 t120 Hz . 0.0 - par. 200 Yes Yes 7 6 

220 4 Frequency bypass 4 1120 Hz 1 0.0 - par. 200 Yes' Yes .,1 6 

221 Warning: Low current, lLow b.O'A 0.0 - par. 222 Yes. Yes -1. 6 

222 ' Warning: High current, !HIGH '.1).4.T.MA:X Par. 221 - Ivu.w,x Yes Yes -1= , 6 

223 , 

1= 

Warning: Low frequency, f Low 0.0 Hz ' 0.0 - par. 224 Yes Yes -1 ' 6 

224' Warning: High frequency, fHIGH 1120.0'Hz ,: . . Par. 223 - par. 200/202 Yes Yes -1 6 

225: Warning: Low reference, Rekow i=999I999.999 ' -999,999.999 - par. 226 Yes Yes . 3: 4 

226 - -Warning: High reference, RefHIGH b99,999:9g9: . 

._ 

Par. 225 - 999,999.999 Yes Yes 4 

227 Warning: Low feedback, FIE1Low 1,=999,999.999' -999,999.999 - par. 228 Yes Yes -3,.. 4 

228 Warning: High feedback, FBHGH 999,999;999' - . Par. 227 - 999,999.999 Yes., Yes ,3 ' 4 

Changes during operation: 
"Yes" means that the parameter can be changed, 

while the VLT frequency converter is in operation. 

"No" means that the VLT frequency converter must be 

stopped before a change can be made. 

4-Setup: 
"Yes" means that the parameter can be programmed 

individually in each of the four setups, i.e. the same 

parameter can have four different data values. "No" 

means that the data value will be the same in all four 
setups. 

Conversion index 

74 

2 

1 

Conversion factor 
0.1 

100 

10 

0 1 

0.1 

-2 0.01 

-3 0.001 

-4 0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Conversion index: Data type Description 
This number refers to a conversion figure to be used 3 Integer 16 
when writing or reading to or from a VLT frequency 

4 Integer 32 
converter by means of serial communication. 

5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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VLT® 6000 HVAC 

Factory settings 

PNU Parameter 

description 

Factory setting Range Changes 4-Setup Conversion Data 

during operation index - type 

300 ; Terminal 16 Digital input Reset I _Yes I Yes 0 5 

1301 1 Terminal 17 Digital input Freeze output ' 

1 

i 

- i 

Yes 1 Yes q. 5 

302 I Terminal 18 Digital input Start - 1 Yes I Yes '(.? 5 

b03 I Terminal 19 Digital input Rever'sing. 
. 

1 Yes I Yes 0 , 5 

b04;) Terminal 27 Digital input Coasting .stop', inverse' 
* 

' I Yes I Yes -0' 5 

305 1 Terminal 29 Digital input Jog . - - Yes! Yes 0,, 5 

8061 Terminal 32 Digital input No operation' Yes I Yes o 5 

307- I Terminal 33 Digital input No operation ' - 1 Yes! Yes '0 5 
1 i 

308 Terminal 53, analogue 
1 

, _ ., . 

t ; input voltage ReferenPe'''-! 1 t 

1 I 

1 

Yes I Yes 

,--....' 

': 0' 5 
f ,. 

309, 'l Terminal 53, min. scaling 0.0 V ' - 
i. 

' i 0.0 - 10.0 V Yes I Yes - ::: q 1 5 
; "i 
310 1 Terminal 53, max. scaling 10.0 V '. ' 

; 

i .. i 0.0 - 10.0 V Yes I Yes -1 5 

311 k, I Terminal 54, analogue 
I , I 

. 

input voltage No operation 

' i 

'Yes- Yes 

'' 

o 5 

312 l Terminal 54, min. scaling 0.0 V , l 0.0 - 10.0 V Yes : Yes '-1 __- 5 

313:1 Terminal 54, max. scaling -10.0-V--,--',-----'---'-' ''- 0.0 - 10.0 V Yes ; Yes -1 5 
....... 

3141 Terminal 60, analogue input 

current Reference 
,. I 

; Yes : Yes 0 5 
1 , 

315 l Terminal 60, min. scaling 4.0 mA -. . 0.0 - 20.0 mA , Yes Yes -4 5 

316 1 Terminal 60, max. scaling 20.0 mA - 1 0.0 - 20.0 mA Yes , Yes -4 5 

3171 Time out 10,sec. -1 1 - 99 sec. Yes' Yes 0 5 

131,8 1 Function after time out Off ' - ; Yes Yes "X ; 5 

319-1 Terminal 42, output 0 - ImAx. .. 0-20 mA ; Yee. Yes a 5 

823'1 Terminal 42, output, - 2,1 ' 

..! 

1 ' i pulse scaling 15000 Hz- '. - ' - '; 1 - 32000 Hz Yes ' Yes 0 6 

b21',3 Terminal 45, output 0 ;-:fm'Ax 12120 mA - - -.1' -. " . I Yes Yes 0 5 

322 1 Terminal 45, output, 
t ; ; ; 

. 

pulse scaling 5000 Hz .: . '-'; 1 - 32000 Hz 
- 

Yes ; Yes 0 6 

323 I Relay 1, output function Alarm- 2: ,..- , - 
1 Yes' Yes 

. , 

324 '' Relay 01, ON delay 0.00:se6.- ..'::::.. : 0 - 600 sec. ,YeS 1 Yes ,.9,1 6 

3325.1 Relay 01, OFF delay 10.60 sec. .; '';., ,7',-.: r. "1 0- 600 sec. 1Yes1 Yes 0 1 6 
i f 

326 'i Relay 2, output function Running. - ' 
-.1 

; IYes ; Yes '0; 5 

827 1 Pulse reference, 5000 Hz - l' ' 

max. frequency 1 
, 

1 Depends on 
i 

.;;I input terminal 

l'Yes I Yes ,o 6 

328 I Pulse feedback, max. frequency 25000 Hz : -,, ,, 1 0 - 65000 Hz i Yes ; Yes . o 6 

Changes during operation: 

"Yes" means that the parameter can be changed, 
while the VLT frequency converter is in operation. 
"No" means that the VLT frequency converter must be 

stopped before a change can be made. 

4-Setup: 
"Yes" means that the parameter can be programmed 
individually in each of the four setups, i.e. the same 
parameter can have four different data values. "No" 
means that the data value will be the same in all four 

setups. 

Conversion index: 

This number refers to a conversion figure to be used 

when writing or reading to or from a VLT frequency 
converter by means of serial communication. 

Conversion index 
74 

2 
1 

Conversion factor 
0.1 

100 
10 

0 1 

0.1 
-2 
-3 
-4 

0.01 
0.001 
0.0001 

Data type: 
Data type shows the type and length of the telegram. 
Data type 
3 

4 

5 

6 

7 

9 

Description 
Integer 16 

Integer 32 

Unsigned 8 

Unsigned 16 

Unsigned 32 

Text string 
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VLT® 6000 HVAC 

Factory settings 

PNU Parameter -Factory setting . Range Changes 4-Setup ,Conversibn Data 
I 

# description ' during operation .index type' 

400 Reset function Manual reset' Yes Yes . 0 5 

401 Automatic restart time 10 see r ' " 0 - 600 sec. Yes Yes 0 6 

1402 Flying start Disable . Yes Yes ' -1 5 

403 Sleep mode timer Off. , 0 - 300 sec. Yes Yes 0 _ 6 

404" Sleep frequency 0 Hz fMIN - Par. 405 Yes Yes -1 6 
i 

405 Wake up frequency - .50 Hz, , Par. 404 - kw Yes Yes -1 6 
i 

406 Boost setpoint 100% ' 1 - 200 % Yes Yes .,0 6 

407 Switching frequency Depends',on.the unit 3.0 - 14.0 kHz Yes Yes 2 5 

408 Interference reduction method ASFM ' Yes Yes :0 5 

I 

409 Function in case of no load Warning ' Yes- Yes 0 5 

410 ' Function at mains failure Trip - Yes Yes - 0 : 5 

I' 
411 Function at overtemperature Trip , ,, Yes Yes 5 

I . 
412 Trip delay overcurrent, luk, 60 sec , 0 - 60 sec. i Yes Yes .0 '. 5 
i - 

413. Minimum feedback, FBmtp4 6:000' : -999,999.999 - FB,,,,,,, Yes Yes =3 4 
f - 
41'4 ' Maximum feedback, FBM 100.000 FB,,,,,N- 999,999.999 Yes Yes 3 4 

1410 Units relating to closed loop Y. Yes Yes '..1 - 5 

416' 1 Feedback conversion -.Linear Yes. Yes . sO . 5 

417 . Feedback calculation 'Maximum' Yes Yes 01 5 

418. - Setpoint 1 :0.000 FBk.01- FBmAx Yes Yes -3 - 4 

419. Setpoint 2 "0.000 FBN.N - Mum Yes Yes ' 
4 

420- PID normal/inverse control 'Normal' - - " Yes Yes . 0, 5 

l' 
421 PID anti windup , Ong. Yes Yes 0' 5 

i 
422. PID start-up frequency 0 Hz fmw - LAN< 

-1 6 

i 

423 PID proportional gain 
,, . . 

0.01 , 0.00 - 10.00 Yes Yes -2 6 

424 PID integration time Off ". 0.01 - 9999.00 s. (Off) Yes Yes -2 7 

425 - 1 PID differentiation time Off: '-. 0.0 (Off) - 10.00 sec. Yes Yes -2 6 

6 426- PID differentiator gain 25.0, , 5.0 - 50.0 Yes Yes .._ 
-1 

.. 

1 " limit 
, . - 

427 .., 
i 

RD lowpass fitter time 0:01' 1 0.01 - 10.00 Yes Yes -2 6 
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VLT® 6000 HVAC 

Factory settings 

PNU Parameter 

, description 

Factory setting Range Changes 4-Setup Conversion Data 

during operation index type 
s ' 

500 Protocol 
i 

FC protocol / Yes 
. 

Yes 0 5 

'501 Address 
i 
11 1 Depends on par. 500 YesH No 0 6 

'502 Baudrate 9600 Baud 1 Yes No .0 5 
I 

503 Coasting 'Logic or 1 Yes Yes :0 5 

504 DC-brake Logic or 1 Yes I Yes 0. 
J 

5 
1_ , k 

505 Start Logic or . 1 Yes Yes 0 5 
I 
506 Direction of rotation 

t- 
Logic or: !Yes Yes -0 I 5 

I 

607 I Selection of Setup 
1 

Logic or '1 Yes Yes 0 
1 

5 

508 Selection of preset reference Logic or Yes:- Yes -O 5 
t 

509-_ Data read-out: Reference % ! - ' No i No -1 3 
t - 

51.0. I Data read-out: Reference unit 
i 

.No , No -3 1 
4 

t 
511 Data read-out: Feedback 1 ' No No 1 

-3 4 

612 Data read-out: Frequency 1 - No, ' No -,1 6 

613' User defined read-out 
1 ,'No No L'i 7 

514. Data read-out: Current ,No:, No ._.:2.,, 7 

Data read-out: Power, kW No No 
-.. 

11 7 

Data read-out: Power, HP No No -2 7 

517', Data read-out: Motor voltage No ' No 1-1 6 

6-18'. Data read-out: DC link voltage No No lCY' 6 

519. Data read-out: Motor temp. No No 0' 5 

'520 Data read-out: VLT temp. No No 0 5 

'521:1 Data read-out: Digital input No 101 5 

522'' Data read-out: Terminal 53, analoguel input 1NO'H No 

No 

J-ii 
Ji 

3 

3 '52y I Data read-out: Terminal 54, analoguel-input 

52,i,- Data read-out: Terminal 60, analogue! inpUt 

,No 

No No No 141 3 

Data read-out: Pulse reference No No 1-tI 7 

'526 1 Data read-out: External reference % No J-il, 3 

'527 Data read-out: Status word, hex No No 6 , 6 

628 Data read-out: Heat sink temperature No No 
, 

, 0-, , 5 

'529 Data read-out: Alarm word, hex No- No J0.i 7 

530 1 Data read-out: Control word, hex No 0- -. 6 

531 Data read-out: Warning word, hex No Jo.i 7 

532 ' Data read-out: Extended status word, hex 'No No Jo 7 

'533 Display text 1 I No No 1,0: 9 

534 Display text 2 3NO No 1 0 9 

635 
1 

Busfeedback 1 iNo No 10 9 

536 '1 Busfeedback 2 No No 1.0.1 3 
, 

537 1 Data read-out: Relay status [No .1 No lo 1 5 

5551 Bus time interval I-1 sec. 
s --t- - 

1 - 99 sec. lYe s Yes Lo . 
5 

6561 Bus time interval function OFF tYes Yes 1 0 5 

'560' N2 Override release time OFF 1 - 65534 sec. -Yes No 1,-0 
1 

6 

'565 FLN Bus time interval 60 sec. 1 - 65534 sec 1Yes.11 Yes I Q. 6 

566 1 FLN Bus time interval function OFF Yes 1 0 I 5 
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VLT® 6000 HVAC 

Factory settings 

.PNU, Parameter - Factory setting ,Range Changes 4-Setup Conversion:: Data --1 

'ri , ' description during operation .' index ': type 

6. 00 Operating data: Operating hours I No No 74 7 

1601 Operating data: Hours run No No 7 

602 Operating data: kWh counter No , No 3 7 

603 Operating data: No. of cut-ins No No 0 6 
1- 

604 Operating data: No. of overtemps No No 9 6 

605 Operating data: No. of overvoltages . No " No 0 6 

kb Data log: Digital input No No 0 5 

1607 Data log: Control word No No 6 

606 Data log: Status word No - No 0 6 

606 Data log: Reference No No 3 
t 

610 Data log: Feedback 'No No 4 
t - 

611 Data log: Output frequency No No --1 '' 3 

612 ' Data log: Output voltage No No 6 

613, Data log: Output current No. No 3 

614.E Data log: DC link voltage :No- No Q 1 6 
i 

61'5'2 Fault log: Error code No 5 

616 Fault log: Time No No 7 
' 

61,7',-.. Fault log: Value -No' No 3 

61'8 Reset of kWh counter No reset -. , .Yes No 5 

619;: Reset of hours-run counter set :- - No 'r Yes No 5 

620 Operating mode NoiMal furictiorf 1 Yes No 5 

621 Nameplate: Unit type No No 9 

622 Nameplate: Power component No No 0 9 

623 Nameplate: VLT ordering no. No No 0. 9 

k4 Nameplate: Software version no. No - No 9 

625: Nameplate: LCP identification no. 
. 

No.. No 9 

1626. Nameplate: Database identification no. NO' No 9 

1627 

[ - 

Nameplate: Power component 

identification no. No.: No 0 9 
i 

628 Nameplate: Application option type No No 9 

629 Nameplate: Application option ordering no. No., No 
. . 

,0" .. 9 

630 Nameplate: Communication option type F. -No No 0 9 

631, Nameplate: Communication option 

ordering no No 9 

Changes during operation: 
"Yes" means that the parameter can be changed, 

while the VLT frequency converter is in operation. 

"No" means that the VLT frequency converter must be 

stopped before a change can be made. 

4-Setup: 

"Yes" means that the parameter can be programmed 

individually in each of the four setups, i.e. the same 

parameter can have four different data values. °No" 

means that the data value will be the same in all four 
setups. 

Conversion index: 

This number refers to a conversion figure to be used 

when writing or reading to or from a VLT frequency 
converter by means of serial communication. 

Conversion index 
74 
2 
1 

Conversion factor 
0.1 
100 
10 

0 1 

0.1 
-2 
-3 
-4 

0.01 
0.001 
0.0001 

Data type: 
Data type shows the type and length of the telegram. 
Data type 
3 

4 

5 

6 

7 

9 

Description 
Integer 16 

Integer 32 
Unsigned 8 

Unsigned 16 

Unsigned 32 

Text string 
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VLT® 6000 HVAC 

A 

Acoustic noise 

AEO - Automatic Energy Optimization 

Air humidity 

Alarms 

Analogue output 
Anti windup 

Application functions 400-427 
Auto start 

Automatic Energy Optimisation 

AWG 

C 
Cable clamp 

Cables 

CE- labelling 

Changing parameter, example 

Closed loop 

Configuration 

Conformal Coating 

Connection examples 

Control keys 

Control unit LCP 

Conversion index 

Correct earthing 

Current limit 

D 

Data type 

DC braking 

Definitions 

Derating 

For air pressure 

For ambient temperature 

for high switching frequency 

for installing long motor cables 

Digital inputs 

Display line 2 

Display Mode 

dV/dt 

E 

Efficiency 

Electrical installation 

Connection examples 

Direction of motor rotation 

Earthing of screened/armoured control cables 

EMC-correct cables 

Parallel coupling of motors 

Pre-fuses 

serial communication 

Switches 1-4 

EMC Immunity 

EMC test results 

Enclosures 

Example of application 

Extra protection 

Extreme running conditions 

Earth fault 

122 

8 

124 

113 

87 

102 

92 

54 

65 

130 

38 

32 

11 

58 

65 

65 

12 

52 

53 

53 

133 

38 

77, 115 

132 

70 

130 

123 

123, 125 

124 

124 

81 

61 

54 

122 

125 

52 

47 

38 

32, 37 

47 

46 

38 

50 

128 

127 

39 

9 

32 

121 

Mains drop-out 

Motor-generated overvoltage 

Short circuit 

Static overload 

Switching on the output 

Factory settings 

Factory Setup 

Fault log 

Feedback 
Handling 

Maximum 

Minimum 

Signal 

Two feedback 
Field-mounting 

Flying start 

Frequency bypass 

Function in 

case of no load 

Funktion ved... 

Overtemperatur 

G 

Galvanic isolation 

H 

Hand start 

Hand/Auto linked reference 

Harmonics 

High voltage test 

High-voltage relay 

Immunity 

Inputs and outputs 300-328 

Installation 

24 Volt external DC supply 

Bus connection 

Interference reduction method 

Interference/harmonics 

J 

Jog frequency 

L 

Language 
LC filter 

Load and Motor 100-117 

Local reference 

Low voltage directive 

121 

121 

121 

121 

121 

132 

59 

107 

99, 100 

96 

96 

84 

101 

29 

92 

77 

95 

95 

120 

54 

74 

126 

35 

48 

128 

81 

48 

50 

95 

126 

75 

58 

95 

65 

74 

11 
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VLT® 6000 HVAC 

M 

Machine directive 

Mains connection 

Mains drop-out 

11 

46 

121 

Mechanical dimensions 25, 26 

Mechanical installation 

Cooling 29 

Side-by-side 29 

Minimum frequency 58 

Modules 11 

Motor 

Cables 47 

connection 46 

current 67 

Direction of motor rotation 47 

Efficiency 125 

frequency 67 

Parallel coupling of motors 47 

Power 66 

speed 67 

Voltage 66 

Motor current 58 

Motor frequency 58 

Motor nominal speed 58 

Motor power 58 

Motor thermal protection 5, 48, 71, 124 

Motor thermistor 115 

Motor voltage 58 

Motor-generated overvoltage 121 

Multi Setup 59 

N 

Nameplate 109 

0 
Operating data 105 

Operation and Display 000-017 59 

Ordering form VLT 6000 HVAC 13 

Output frequency 72 

P 

Parallel coupling 47 

Parameter data 58 

PC software 11 

PELV 3, 120 

PID 

Anti windup 102 

Differentiation time 103 

Differentiator gain limit 103 

Integration time 103 

Lowpass filter time 104 

NormaVinverse control 102 

Proportional gain 103 

Start-up frequency 102 

PID for process control 97 

Pre-fuses 46 

Preset reference 77 

Pulse reference 83 

MG.60.A7.02 - VLT is a registered Danfoss trade mark 

Q 

Quick menu 

R 

58 

Ramp 75 

Ramp down time 58 

Ramp up time 58 

Reference function 76 

Reference handling 73 

References & Limits 200 - 228 72 

Relay 1 Function 58 

Relay 2 Function 58 

Relay outputs 90 

Remote reference 74 

Reset 54 

Reset function 92 

RFI switch 33 

S 

Serial communication 

Service functions 600-631 

Setpoint 

Setup configuration 

Short circuit 

Side-by-side 

Sleep mode 

Standard-modulet 

Start delay 

Static overload 

Status messages 

Switch 1-4 

Switching frequency 

Switching on the input 

Switching on the output 

110, 

11 

105 

101 

59 

121 

29 

93 

11 

69 

121 

111 

50 

94 

122 

121 

T 

Technical data 

General technical data 

Technical data, mains supply 3 x 380 - 460 V .... 

Technical data, mains supply 3 x 200 - 240 V 

The EMC directive 

Time out 

Trip locked 

19, 21 

14 

22, 23 

18 

11 

86 

131 

U 

User-defined readout 60 

V 

Vibration and shock 124 

w 
Warning 

Feedback 80 

Frequency 79 

Low current 78 

Reference 79 

Warning against unintended start 5 

Warnings 113 

139 
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al ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Surge Diverter 

Location: Main Incomer 

Model Numbers: TDS-1805 -277 

Manufacturer: Critec 

Supplier: SCA Distributors 
178 Wecker Road 
MANSFIELD QLD 4122 

Ph: 07 3849 5077 
Fx: 07 3849 7035 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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FACILITY 
ELECTRICAL 
PROTECTION CRITECT" 

Detailed Specifications for ERICO's 
TDS-MOVTEC SURGE DIVERTER TDS-MT-277 

Applications 
Lightning transients and surges are a major cause of expensive electronic equip- 
ment failure and business disruption. Damage may result in loss of computers, 
data and communications, loss of revenue, and loss of profits. The new TDS- 
MOVTEC family of surge diverters offer economical and reliable protection from 
power transients in even the most strenuous applications. 

Transient Discriminating Technology (TDS) introduces the first quantum leap in 
transient suppression technology for mains powered equipment. It offers a new 
level of safety and reliability, yet retains optimum protection levels critical for 
electronic equipment. TDS is an active frequency based device that discriminates 
between the slower mains voltages and the higher speed transients. When 
transient frequencies are detected the patented TDS "Quick-Switch" technology 
"switches in" robust protection devices to limit the transient to safe levels. The 
frequency discrimination circuit controlling the TDS "Quick-Switch" ensures that 
the device is virtually immune to the effects of the 50/60Hz sustained over- 
voltages, allowing fault voltages of up to 480Vrms without degradation, and 
providing over-voltage robustness in excess of the demanding new and emerging 
standards. 

TDS technology is essential for any site where abnormal over-voltages can occur 
or where the possible catastrophic failure of traditional technologies due to over- 
voltage events can not be tolerated. 

Since 75% of all lightning strikes comprise multiple strokes through the one air to 
ground channel, often as little as 30 milliseconds apart, conventional MOVs can 
rapidly accumulate heat and self destruct just when they are most needed. TDS- 
MOVTECs are high capacity surge diverters and are the most advanced surge 
protection devices currently in place to offer low let through levels at sites with 
poor voltage regulation. Internal electronics continuously monitor TDS- 
MOVTEC protection, and their status is displayed on a 5-segment LED bar 
graph. Alarm contacts are provided which may be used to shut down the system 
or activate an external warning if the internal surge material is below optimum 
condition. 

N 

Features 
Robust against abnormal over-voltage 

UL1449 Edition 2 compliant (pending) 

Single phase primary protection for 
extremly high exposure sites and point- 
of-entry protection applications 

Single mode protection, configurable to 

Ph-N, Ph-E or N-E protection 

Small foot print for more effective use of 
realestate. 

Fail safe voltage free alarm contacts 

5 segment electronic status indication 
ideal for poorly illuminated locations 

Long Service life 

Lug terminals for connection of large 
cables 

CO® 
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rrDS-MOVTEC SURGE DIVERTER TDS-MT-277 

SPECIFICATIONS Operation: 
Nominal input voltage 220 -277 Vrms 

Input frequency 50/60 Hz 
Max. permissible abnormal over-voltage 480 Vrms 

Power systems TN-C, TN-S, TN-C-S (MEN), TT 
Earth leakage current <2mA 

Protection: 
Modes Ph-N, Ph-E or N-E 

Let through voltage @ 3kA 8/20gs <740V 
Let through voltage @ 20kA 8/20gs <970V 

Surge rating 8/20gs 100kA 

Surge rating 10/350gs 20kA 
Energy rating 4800J 

MultipulseTM capability Yes 

Aggregate surge material 200kA 8/20gs 
Alarms and Indicators: 

Protection status indication 5-segment LED bar graph 

User configurable alarm contacts Voltage free relay contact (NO) 
Breakdown isolation 4kV 

MOVTEC alarm actuation point 560% status (two LEDs off) 
Physicals: 

Operating conditions -35 to +55°C, 0-90% humidity 
Enclosure style Proprietry 

Dimensions (W x D x H) 45 x 140 x 140mm 

Weight 600g (approx.) 
Encapsulation Shockguard 

Enclosure material Flame Retardent UL94V-0 
Surface finish Highly Polished 

Wiring terminals M6 Swift Thread and Bolt 

Warranty 5 years 

Estimated Life of MOVTEC and TDS-MOVTEC 

100kA 

30kA -x, 

10kA 

E 3kA 

1kA 

- Cat E 

Test standards: 
:iirz.-7E7? - Cal D 

Approvals UL1449 Edition 2 (pending) 

Cat C AS 3260, IEC 950 
C-Tick 
Certificate of suitability, 

Cato Electricity Regulator - 
Surge rated to meet ANSI/IEEE C62.41-1991 Cat A, Cat B, Cat C. 

. 

ANSI/IEEE C62.45-1987 Life cycle testing. 
10,000 

AS/NZS 1768-1991 Cat A, Cat.B, Cat C. 

BS 6651:1992 Cat A, Cat B. 

TEC801-5 Installation Class 5. 

IEC 61643-1 

10 too 

Number of Impulses 

1,000 

I35kA Moe lee TDS.Alovtec 

Note: Other operating voltages and frequencies are available on application. 
For specifications on other TDS products, refer to relevant Specifications Sheet. 
Exceeding nominal operating voltage while transient events occur may affect product life. 

TDS, MULTIPULSE, PROLINE, CRITEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO. 

Due to a policy of continual product Model Number Description 
development, specifications are subject to 
change without notice. C Copyright 1998 TDS-MT-277 TDS MOVTEC 220-277V 100KA 

Hobart ph:+61 3 6237-3200 fax:+61 3 6273-0399 
Sydney ph:+61 2 9479-8500 fax:+61 2 9980-5092 
Melbourne ph:+61 3 9894-2677 fax:+61 3 9894-3216 
Canberra ph:+61 2 6257-3055 fax:+61 2 6257-3127 

Adelaide ph:+61 8 8366-6555 fax:+61 8 8366-6556 
Perth ph:+61 8 9358-1233 fax:+61 8 9358-1404 
Singapore ph:+ 65-763-2477 fax:* 65 763-2397 
Thailand ph:+ 662 627-9037-8 fax:+662 627-9168 

ERICO e 

cs) 

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com s. 

rn 
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ablI ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Surge Diverter 

Location: PLC/RTU Cubicle 

Model Numbers: TDF-10A-240V 

Manufacturer: Critec 

Supplier: SCA Distributors 
178 Wecker Road 
MANSFIELD QLD 4122 

Ph: 07 3849 5077 
Fx: 07 3849 7035 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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FACILITY 
ELECTRICAL 
PROTECTION 

Detailed specifications for ERICO's 
TRANSIENT DISCRIMINATING FILTER, TDF-10A SERIES 

Applications 
:,ightning transients and surges are a major cause of expensive electronic 
equipment failure and business disruption. Damage may result in loss of 
computers, data commmunications, loss of revenue, and loss of profits. 
the new Transient Discriminating FilterTM' family of TVSS devices offer 
economical and reliable protection from power transients with the conven- 
ence of easy installation on 35mm DIN rail mountings. 

'DF series has been specifically designed for process control applica- 
ions to protect the switched mode power supply units on devices such as 
?LC controllers, SCADA systems and motor controllers. Units are avail- 
ible for 3A, 10A and 20A loads and in a range of clamping voltages 
ncluding 30V, 150V, 275V. The range is intended for use in conjunction 
with ERICO's Universal Transient Barrier UTB's to provide a coordinated 
tpproach to protection of both the power and data control circuits. 

Che TDF is a series connected single phase surge filter providing an 
aggregate surge capacity of 50kA (8/201_ts) - 20kA L-N & L-G and 10kA 
\1-G. The space efficient low pass filter, provides some 65dB of attenua- 
ion to voltage transients. Not only does this reduce the residual let 
hrough voltage, but it helps further reduce the steep rates of rise of volt- 
ige and current providing superior protection for sensitive electronic 
equipment. 

a 

Features 
Compact design fits into most distribution 
boards and motor control centres 

High efficiency filtering - ideal for the 
protection of switched mode power 
supplies from large dv/dt and di/dt transients 

Three modes of protection L-N, L-G, N-G 

35mm DIN rail mount - DIN 43 880 
profile matches common MCB's 

LED indication and opto-isolated output 
for remote status monitoring 

Transient Discriminating Technology 
ensures safe operation during abnormal 
over-voltage events 

UL1449 Edition 2 recognized 

Large 501cA surge capacity provides a 
high level of protection and long operational 
life 

5 year limited warranty 

Ca 
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PROCESS CONTROL TVSS PROTECTION 

SPECIFICATIONS Operation: 
Models available 

Nominal line voltage 
Max Continuous Operating Voltage MCOV 

Max Load Current 
Input frequency 

Earth leakage current 
Protection: 

Max aggregate surge rating 
Protection modes 

Max surge current/mode L-N 
L-G 
N-G 

SPD circuit description 

-10 

-20 

40 

-0- 

Filter: 
Inductor 

Capacitor type 

Attenuation @100kHz L-N 
Performance: 

UL1449 SVR L-N 
ANSI/IEEE C62.41 Cat B3 - 500A ringwave 

Cat CI - 3kA, 8/20ps 
Alarms and Indicators: 

Protection status indication 
Physical Data: 

Dimensions(W x D x H) 
Weight 

Enclosure material 
Connection means 

Wire size 
Mounting method 

Enclosure style 
Environmental rating 

Opearting temperature 
Humidity 

Surface finish 
Warranty 

11- 

40 

100 

Frequency (klix 

1000 20011 Test standards: 
Approvals Frequency performance of TOF-10A filter 

Surge rated to meet 

TDF-10A-120V 
120VAC/125VDC 
170Vrms 
10A 
50/60Hz 
<0.2mA 

TDF-10A-240V 
240VAC 
340Vrms 

50kA 8/201..ts 

L-N, L-G and N-G 
20kA 8/20[Is 
201(A 8/201is 
101(A 8/20i_ts 

Series low pass LC filter 
Transient Discriminating Technology 
Thermal fusing 

Ferrite cored 
X & Y grade interference suppression 
polypropylene film 
65dB 

500V 
22V 
262V 

700V 
28V 
481V 

Red LED, On = OK. Opto-isolated output 

144mm x 88mm x x70mm 
750g (approx) 
Flame Retardant UL94V-0 
Screw terminals 
I .0mm' - 6.0mm2 
DIN T35 Rail 
DIN 43880 
IP20 
-30°C to +55°C 
0-90% 
Spark eroded finish 
5 years 

UL1449 Ed 2, UL1283 recognised, CSA22.2 
C-Tick AS3260 
ANSI/IEEE C62.41 Cat A, Cat B, Cat C 

AS/NZS 1768-1991 Cat A, B, C 

Due to a policy of continual product 
development, specifications are subject to 
change without notice. © Copyright 1999 

Part Number Description 
TDF-10A-120V 120V 1 phase, 50kA 8/20gs, 10A series TVSS protector 
TDF-10A-240V 240V 1 phase, 50kA 8/20ps, 10A series TVSS protector 

Hobart 
Sydney 
Melbourne 
Canberra 

ph: + 61 3 6237 -3200 
phr.61 2 9479-8500 
ph:+61 3 9894-2677 
ph:.61 2 6257-3055 

fax+61 3 6273-0399 
faK+61 2 9980-5092 
fa+61 3 9894-3216 
fak+61 2 6257-3127 

Adelaide ph:461 8 8366-6555 
Perth ph:+61 8 9358-1233 
Singapore ph:. 65-763-2477 
Thailand ph:. 662 627-9037-8 

fax:461 8 6366-6556 
fax:.61 8 9358-1404 
fax:. 65 763-2397 
fax:+662 627-9168 

ERICD 
ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 
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al ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Surge Diverter 

Location: Main Incomer 

Model Numbers: TDS-AR 

Manufacturer: Critec 

Supplier: SCA Distributors 
178 Wecker Road 
MANSFIELD QLD 4122 

Ph: 07 3849 5077 
Fx: 07 3849 7035 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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72 mm 

Detailed Specifications for ERICO's 
TDS-DINLINE ALARM RELAY TDS-AR 

Applications 
Lightning transients and surges are a major cause of expensive 
electronic equipment failure and business disruption. Damage may result 
in loss of computers, data and communications, loss of revenue, and loss 
of profits. The new TDS-DINLINE family of surge diverters and filters 
offer economical and reliable protection from power transients in even 
the most strenuous applications. 

The TDS-DINLINE products provide internal monitoring and visual 
indication of their protection status. Because it is important that the 
status protection be monitored to ensure that optimum protection is 

being provided, the indication circuit also provides a low voltage opto- 
coupler alarm output circuit. The TDS-AR connects to the TDS- 
DINLINE opto-coupler outputs and provides a fully isolated potential 
free change-over alarm contact. 

For installations not readily accessible, or for remote or unattended 
locations, it is recommended that the status of the TDS-DINLINE units 
be monitored via the TDS-AR Alarm Relay. This will allow prompt 
detection if optimum protection is not being provided at that site. Only 
the TDS-AR should be used for remote monitoring of TDS-DINLINE 
products, as use of other interfaces may cause damage to the diverters or 
connected circuits. 

One TDS-AR can be used with up to 20 opto-coupler outputs. Opto- 
coupler outputs can be connected in series to the one TDS-AR to 
provide a common output. This allows for one TDS-AR unit to monitor 
an entire three phase TDS-DINLINE protection system. It is 

recommended that the TDS-AR unit be powered from the downstream 
power circuit that feeds to the units being monitored. However it can be 
supplied from other circuits. The wide input range of the TDS-AR 
power supply (100-480Vrms) allows it to be used on many distribution 
systems. 

The TDS-AR can also be used with standard technology DINLINE 

Features 
Retrofittable TDS Alarm Relay for 
Transient Discriminating DINLINE 
Surge Diverters 

UL1449 Edition 2 compliant 

For use with external alarm and 
monitoring systems 

Potential free change over contacts 

4000V isolation 

35mm DIN rail mount, DIN 43 880 

profile matches common MCBs 

72mm width compact design fits into 

most switch and distribution boards 

Electronic indicators ideal for poorly 
illuminated locations 

For use with up to 20 DINLINE opto 
coupler outputs 

100-480Vrms operating range 

CO' 
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TDS DINLINE ALARM RELAY TDS-AR 

SPECIFICATIONS 
Operation: 

Input voltage 

Max. operating voltage 
Power systems 

100V-480Vrms 
480Vrms 
TN-C, TN-S, TN-C-S (MEN), TT 

Surge immunity: 
Power supply 3kA 8/20ps, Cat B AS-1768 

Output contacts: 
Contact types 

Nominal switching capacity 

Maximum switching power 
Maximum switching voltage 

Maximum switching current 
Isolation to other circuits 

Physicals: 
Environmental rating 

Operating conditions 

Enclosure style 
Dimensions (W x D x H) 

Weight 
Encapsulation 

Enclosure material 

Surface finish 

Wiring terminals 

Warranty 

Number of Opto-couplers: 

Product 
One DAR-275V 

can support 
One TDS-AR 
can support 

DSD I40 -2S /DSD I 55-2T 
DSF-10A-XXXJDSF-20A-XXX 
DSDI80-4S/DSD1110-4T 
DSD1160-8S/DSD1220-8T 
DSD355-8T 
TDS140-XXX 
TDSI80-XXX 
TDS1160-XXX 

1-8 
1-4 

1-2 
1-2 

- 

- 

- 

1-20 
1-10 
1-5 

1-6 

1-20 
1-10 
1-5 

Test standards: 
Approvals 

Change over 
2A, 30VDC 

60W, I25VA 
220VDC, 250VAC 
2A 

4kV 

IP20 
-35 to +55°C, 0-90% humidity 

DIN 43880 
72 x 88 x 70mm 

350g (approx.) 
Shockguard 

Flame Retardent UL94V-0 

Spark eroded finish 

Accepts up to 6mm2 

5 years 

AS 3260, IEC 950 

C Tick 
ACA TS001 

Certificate of suitability, 
Electricity Regulator 

Note: For specifications on other DINLINE products, refer to relevant Specifications Sheet. 
TDS, MULTIPULSE, PROLINE, CRITEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ER1CO. 

Due to a policy of continual product 
development, specifications are subject to 
change without notice. © Copyright 1998 

Model Number 

TDS-AR 

Description 

TDS ALARM RELAY 

Hobart 
Sydney 
Melbourne 
Canberra 

ph:+61 3 8237-3200 
ph:+61 2 9479-8500 
ph:+61 3 9894-2677 
ph:+61 2 6257-3055 

fax 3 6273-0399 
fax:+61 2 9980-5092 
fax-.+61 3 9890-3216 
far+61 2 6257-3127 

Adelaide ph:+61 8 8366-6555 fax:+61 8 8366-6556 
Perth ph:+61 8 9358-1233 fax:+61 8 9358-1404 
Singapore ph:+ 65-763-2477 fax:+ 65 763-2397 
Thailand ph:+ 662 627-9037-8 fax:+662 627-9168 

ERICCI. tern 

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 
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ghl ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Phase Failure Relay 

Location: Common Control 

Model Numbers: 252-PS 

Manufacturer: Crompton 

Supplier: Alstrom. 
3/7 Miller Street 
Murrarie QLD 4172 

Ph: 07 3890 4412 
Fx: 07 3890 4413 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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OPMSH Edition 4 April 1997 

Thermistor Trip, Speed Sensing, Phase Angle Protector Relay 
Installation Instructions 

Models Covered 
252-PMM 
252-PSG 
252-PMT 

252-PMT 
253-PH3 

252-PSF 
252-PMM 

Introduction 
Thermistor Trip Relay (252-PMM & 252-PMT) 
Tip inputs are monitored within settable limits.. In the event 
of the input moving outside these limits, the unit will initiate a 
trip signal via a double pole changeover relay. An illuminated 
green LED indicates when the thermistor temperature is 
within normal working limits. 
The unit is designed such that the alarm relay is energised at 
normal temperatures is reached, until manual intervention 
Occurs. 

el 252-PMM has the facility for manual resetting, so that 
rip condition remains after normal operating temperature 

is reached, until manual intervention occurs. 

Installation 
The Protector should be installed in a dry position, not in 

direct sunlight and where the ambient temperature is 
reasonably stable and will not be outside the range 0 to 60 
degrees Celsius. Mounting will normally be on a vertical 
surface but other positions will not affect the operation and 
Vibrations should be kept to a minimum. The Protectors are 
designed for mounting on 'a' 35mm rail to DIN 46277. 
Alternatively they may be screw fixed, a special adaptor can 
be supplied to mount 252 types. 

To mount a protector on a DIN rail, the top edge of the cutout 
on the back is hooked over one edge of the rail and the 
bottom edge carrying the release clip Clicked into place. 
Check that the initAs firMlixed. Removal Dr repositioning , 

may be achieved by levering down the release.plip 
" - the unit up and 'Ott the tail!. 

ase Balance Relay (252-PSF & 252-PSG) 
Trip inputs are monitored within settable limits. In the event 
of the input moving outside these limits, the unit will initiate a 

trip signal via a double pole changeover relay. An illuminated 
red LED indicates that the supply is within limits. 

Speed Sensing Relay (253-PH3) 
Trip inputs are monitored within settable limits. In the event 
of the input moving outside these limits, the unit will initiate a 

trip signal. The illuminated red LED's indicates that the 
single pole output relays are in an' energised state and 'at 
normal running speed all three relays should be energised. 
Units are factory adjusted for normal running speed = 
0.75mA output. The meter adjust pot on the product front is 
used for this requirement, which also ensures the trip levels 
are set to the calibrated values. Terminal 8 is connected to 
terminal 5 internally. Terminals 15 and 16 give a 0/1mA 
signal proportion to speed. Terminal 8 is connected to 
terminal 5 internally. 
No.1 Relay energises on rising speed 

).2 Relay energises on rising speed 
).3 Relay de-energises on rising speed 

ibis product is designed for use only with magnetic coil 
inductive sensors. 

Crompton 
INSTRUMENTS 

252-PMM, 252-PMT & 253-PH3 
Pick up, input and output leads should be kept separate from 
any other wiring. 

Setting Controls (252-PSF, 252-PSG) 
These products have two calibration facilities which can be 
set to suit operating requirements and they are factory 
calibrated as follows: - 
1. % unbalance set points 

Voltages of and below 380 volts L-L are calibrated to 
1.0% class index of rated voltage. Voltages above 380 
volts L-L are calibrated to 1.5% class index of rated 
voltage. 

2. Time Delay 
For all voltage ranges 10% maximum delay. 

3. Voltage Withstand 
Continuous overload = 1.35 x rated voltage 

Setting Up (all other models) 
The calibration marks around the controls are provided as a 

guide if the installer does not have access to accurate 
equipment. The maximum error of the calibration marks is 
typically 10% of the span of the control concerned. 

Maintenance 
The unit should be inspected to normal standards for this 
class of equipment. For example remove accumulations of 
dust and check all connections for tightness and corrosion. 
In the unlikely event of a repair being necessary it is 
recommended that the unit is returned to the factory or to the 
nearest Crompton Instruments Service Centre, (details on 

page 2). Should repair be attempted then replacement 
components must be of the same type, rating and tolerance 

,..as those used in the original circuit. It is important that 
should calibration be deemed necessary, say after repair, 
then this should only be attempted if the required high 
accuracy equipment is available. With any enquiry please 
quote the full model number found on the side label. The unit 

must be recalibrated after repair. 

Electromagnetic Compatibility (EMC) Installation 
Requirements 
This product range has been designed to meet the 
certification requirements of the EU Directives when 
installed to a good code of practice for EMC in industrial 
environments. e.g. 
1. Screen output and low signal input leads. In the event of 
RF fields causing problems where screened leads can not be 

used, provision for fitting RF suppression components, 
such as ferrite absorbers, line filters Etc., must be made. 
N.B. It is good practice to install sensitive electronic 
instruments, that are performing critical functions, in EMC 

enclosures that protect against electrical interference 
causing a disturbance in function. 
2. Avoid routing leads alongside cables and products that 
are, or could be, a source of interference. 
3. To protect the product against permanent damage, surge 
trarisients must be limited to 2kV pk. 

4. Electro Static Discharge (ESD) precautions must be taken 
at all times when handling this product. 
For assistance on protection requirements please contact 
your local sales office. 
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Connection Diagrams 

252-PMT 

253-PH3 

Output Relay 

Contact Set 1 Contact Set 2 

14 11 12 22 21 24 
PROTECTOR 

: 74 

21 .***'`V 22 

" :42 

Gomplon 

L ux N 
I 1 

MAX 1500 0 
Cold 

11 12 
. 

Supply 
Thermis or 

Connections 

Relay 

Contact Set 1 Contact Set 2 

252-PSF 
252-PSG 

14 11 12 
OxIXIOTECTQC4 

2 4 

21 2 2 

14t1° 

G 

22 21 24 

%Unbal 
5/ .15 

SET . 

SetooOS 

DELAY DELAY 
Wmpte 

L1 L2 L3 

Input 

Dimensions in mm 

Model 252 

55 

7o 

IEEE Ea 

o CtpC 
' 4 
CI IT. 4 W. 

Model 253 

351 

112 

252-PMM 

253-PH3 

IW250PMSH Edition 4 April 1997. Pag 

Output Relay 

Contact Set 1 Contact Set 2 

14 11 12 22 21 24 
PROTECTOR 

71.44r:,.. 
22 

Gpten 
L AUx N 

. 1 . 

RESET 

MAX 1500 0 
Cold 

RI R2 II t2 
. l . 1 .1 

Supply 
Thermis or 

Connections 

252-PMM can operate in 

either an automatic or a 

manual reset mode. 
For automatic the reset link 
R1-R2 is to be disconnected. 
For manual the reset link 
R1-R2 must be inserted. 

Connection diagrams should be 
carefully followed to ensure correct 
polarity and phase rotation where 
applicable. External voltage 
transformers may be used on 252-PSF 
and 252-PSG to extend the range. 
Connection wires should be sized to 
comply to applicable regulations and 
codes of practice. These products do 
not have internal fuses therefore 
external fuses must be used for safety 
protection under fault conditions. 

\ Release Clip 

LOW VOLTAGE DIRECTIVE:- This product complies with BSEN61010-1 

Adaptor Plate 

60 

2 Fixing Holes 'A' 2 Fixing Holes 'B' 
To suit M4 To suit MS 

WARNING 
Voltages dangerous to human life may be present at some of the terminals of this unit. Ensure all supplies are 
de-energised before attempting any connectioNdisconnection. If It Is necessary to make adjustments with the 
power connected then exercise extreme caution. 
This product is manufactured by Crompton Instruments Limited, Freeboumes Road, Witham, Essex. CM8 3AH. 
Telephone 01376 512601, Fax: (01376) 518320. 
Our policy is one of continuous development, and although the Information Is correct at the time of, publication, 
we reserve the right to supply products differing in construction or dimension from those illustrated and 
described. 

Sales Centres 

UNITED KINGDOM 
South East (Witham) 
Crompton Instruments Ltd 
Freeboumes RoarLVVitham, 
Essex: CM8 3AH 
Tel: (0)1376 502051 
Fax (0)1376 500860 
South West (Abingdon) 
Crompton Instruments Ltd 
Tel: (0)1235 521872 
Fax (0)1235 528946 
North (Halifax) 
Crompton Instruments Ltd 
Tel: (0)1422 246183 
Fax: (0)1422 248545 
NETHERLANDS (Rotterdam 
Crompton Instruments BV 
Tel: 0180 432033 
Fax 0180 425640 
GERMANY (Ratingen) 
Crompton Messinstrumente 
GmbH 
Tel: 02102 94790 
Fax 02102 46001 
SINGAPORE 
Crompton Instruments 
(SE Asia) Pte Ltd 
Tel: 481 8866 
Fax 481 8254 
HONG KONG 
Crompton Instruments Ltd (HK) 
Tel: Rs2 25520267 
Fax 852 28731476 
AUSTRAUA (Sydney) 
Crompton Instruments 
(Aus-t) Pty Ltd 
Tel: (0)2 9603 2066 
Fax (0)2 9603 9335 
JAPAN (Tokyo) 
Hawker Siddely Japan KK 
Tel: 03 3987 1421 
Fax 03 3987 1831 
CANADA (Toronto) 
Crompton Instruments 
Ltd (Canada) 
Tel: (905) 6712253 
Fax: (905) 6712617 
USA (Atlanta) 
Crompton Instruments Inc 
Tel: (770) 425 8903 
Fax (770) 423 7194 
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ita ELECTRIC 

n 

TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: 

Location: 

Model Numbers: 

Manufacturer: 

Supplier: 

Level Relay 

RTU Section 

Multirode 

Multirode Pty Ltd 
130 Kinston Road 
Underwood. Qld 4119 
Ph. 07 9808 4011 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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Page I 1111TR ILevel Control Relay 

SENS, A 

SENS. 

DELAY A 

DELAY B 
DELAY C 

CH/DISC 

MU LTITRODE 

Liquid Level 
Control Relay 

Model MTh -2 

Controls either one 
pump, alarm or 
solenoid. 

The MultiTrode MTR is a latching conductive liquid level relay. 

When connected to a MultiTrode probe, the MTR controls 

the activation and de-activation of pumps, alarms and other 
nitoring and control equipment. 

e relay senses the liquid via a safe extra-low voltage signal 

and latches. This state is maintained until the circuit is broken 
when the liquid passes the selected stop sensor. The relay 

then resets for the next operation. A single sensor may be 

used for alarms. 

The MTR relay offers many features found in several discrete 

devices such as latching and time delay relays. Normally all 

of these devices must be installed individually. MultiTrode's 
MTR includes all of these features in one compact case, 

simplifying installation and reducing labour costs. 

Use the MTR in any applications where level control is 

required, such as sumps, wells, bores, collection tanks, 

effluent pits, drainage ponds, pump stations, reservoirs, 
and sullage pits. 

EMU ETIT 

MO 013;1206E1 

fter ma y years of fie0 
se, the simAicity end 

rein bility of these its 
is u teuestionabOe. 

Safe, extra-low, sensing voltage: Ensures safety for 
operators and maintenance personnel . 

Charge or discharge: The modes of operation are 

selectable to either fill or empty a tank. 

Dip Switch Programmable: All settings are easily 

selected from the front panel. Fixed settings ensure 
repetition and accuracy. 

4 Sensitivities: Enable the relay to operate effectively 
in a wide range of conductive liquids. 

8 Activation Delays. Used for staggering multiple 
pump starts or to overcome premature activation due 
to wave action or turbulence. 

LED Indication. Power On (green) and Relay 

Activation (red) via high intensity LED indicators. 

e l Battery Operation. As well as 24, 110, 240 

and 4I5VAC, the MTR Relay is also available 

in 10-30 VDC. 

Proven Reliability. The proven design of the relay 
ensures long-term reliability of the MultiTrode system. 

I.S. application Perfect for I.S. application when used 

with MTISB. 

111 DIN rail or screw mounting 

II Low installed cost 

SAMPLE, MTR, AP PLICATION`f 

AVailable in 
4)*A'c 

11CP/At 
24VAG 

10:30YDC 
models 

More information and Data-sheets on our complete range of products are available at www.multitrode.com 
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ILevel Control Relay Page 2 

Z x 
ErREI El? Etimm 
Lijjar-Virt[1:11r1F11.111.3 .13111-1111.1111 

1 1 

'Lunn 1111-1 71131 

44111.i., _ 

11,I 
-asa 

DIP''bWITCH'; ElTINGS 

- Sw 1&. 2 Sensitivity settings: lk, 4k, 20k, 80k 

Sw 3, 4 & 5 Activation delays: 

0, 2.5, 5, 10, 20, 40, 80, 160 sec - Sw 6 Mode settings: Charge & Discharge 

MIRING PIAGRAM 

PHYSICAL;; DIMENSIONS. 

70mm 

I-I- 45mm -1 

CE LT VTR0 De 
SAMPLE APPLICATION76 

PRODUET SPECIFICATI6IVS. 

Mode of operation: 
MTR Charge/Discharge (Fill or Empty) 

Probe Inputs: 
Sensor inputs 

Sensor voltage 

Sensor current 

Sensitivity 

MTR:2/MTRA:3 

10/12VAC Nominal 

0.8mA max. (per sensor) 

I k, 4k, 20k, 80k 

Relay Outputs: 
MTR relay output 

MTR Output delay 

Relay contact rating 

Relay contact life 

Terminal size 

2 contact sets :1 N/0 & I C/0 

0, 2.5, 5, 10, 20, 40, 80, 160 sec 

250 VAC 

5A Resistive, 2A Inductive 

10' Operations 

2 x 2.5mm', #13 

Display LEDs: 

MTR 

Power On Pump Alarm 

Green Red 

Physical Product: 
Dimensions (mm) 

Mounting 

Enclosure 

72H x 45W x II4D 

DIN Rail or 2 x M4 Screws #6 
Makrolon ( self extinguishing ) 

Power Supply: 
Supply Voltage AC 

Power Consumption 

Supply Voltage DC 

Power Consumption 

24, 110, 240, 415VAC* - 50/60Hz 

3.5 Watts max *(MTR only) 

12 or 24VDC, 

3 watts max 

Environmental Range: 

Centigrade 

Fahrenheit 

- 10° to +60°C 

+14° to +140°F 

0 
N1653 

24 AVAILABLE MODELS.,s,* 

415vAcqa MTRI-Wn/a A 
24014LOe MTR2 ,MTRA2 
110vAc:#4 MTItrif ..v.MTRA3t 

24v4,1.I.MTR4,3MTRA4-# 
24vc,c.417MT11.5`,t) MTRA5 

12v0u MTRA6 

Ordering Information & Example 

Model Voltage 

MTRA 

This order code is for a 240VAC MTRA. 

All MultiTrode Products carry a two year warranty 

...ultiTrode Pty Ltd Head Office 
130 Kingston Road, Underwood Qld 4119 

PO Box 2465, Logan City D.C. Old 4114 

Ph:+61 7 3808 4011 Fax:+61 7 3808 0011 

sales@multitrode.com.au 

Sydney - Australia 
Tel:+61 2 9774 2433 

Fax:+61 2 9774 2566 

Melbourne - Australia 
Tel:+61 3 5978 6900 

Fax:+61 3 5978 6932 

MultiTrode Inc. - USA 

6560 East Rogers Circle, 

Boca Raton Fl 33487 

Tel:+1 561 994 8090 Fax:+1 561 994 6282 

E-mail: sales@multitrode.net 
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MANILLA 
BRIGHT 
DIVIDERS 
5 TAB A4 

Ref. No. 37100 
Made in China 

11 I 11 
9 312311 371009 
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alk ELECTRIC 

I I 
TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Signal Isolator 

Location: PLC/RTU Section 

Model Numbers: ECT/4-20mA/4-20mA 12-24vdc 

Manufacturer: Moore Industries 

Supplier: Pacific Controls 
32 Container Street 
Tingalpa Qld 4173 
Ph. 07 3907 9200 
Fx. 07 3890 7612 

7 , .4 71 2. 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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IIW) ELECTRIC 

I I 
TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Pressure Transducer 

Location: RTU Section/Valve Pit 

Model Numbers: D84XGG412FC3LC 
DIS12.XBXW 

Manufacturer: Vega 

Supplier: Vega 
398 The Boulevarde 
Kirrawee NSW 2232 
Ph. 02 9542 6662 
Fx. 02 9542 6665 

IRMO 
ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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OrderNo: 1109544_5 

Operating Instructions 
VEGADIS 12 
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Safety information, Note Ex area 

Safety information 
Please read this manual carefully, and also take 
note of country-specific installation standards 
(e.g. the VDE regulations in Germany) as well 
as all prevailing safety regulations and acci- 
dent prevention rules. 

For safety and warranty reasons, any internal 
work on the instruments, apart from that in- 
volved in normal installation and electrical con- 
nection, must be carried out by qualified VEGA 
personnel. 

Note Ex area 
Please note the approval documents (yellow 
binder), and especially the included safety 
data sheet. 

2 VEGADIS 12 
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Product description 

1 Product description 

1.1 Function and configuration 

VEGADIS 12 is an external connection hous- 
ing with integrated adjustment elements. It is 
connected via the VEGA special cable with 
breather capillaries or a three-wire standard 
cable to the hydrostatic pressure transmitter 
VEGAWELL 72 - 4 ... 20 mA /HART®, 
VEGABAR 74 or VEGABAR 75. VEGADIS 12 
is connected to the supply and signal circuit 
of the pressure transmitter and does not 
require a separate external energy source. 

VEGADIS 12 has the following functions: 
- adjustment of zero, span and ti 

- atmospheric pressure compensation for 
the pressure transmitter 

- measured value display (optional). 

As a standard feature, VEGADIS 12 is 
equipped with an adjustment module for the 
pressure transmitter. The optional display is 
located in the housing cover and is equipped 
with a bar graph and a digital display indica- 
tion. In this version, additional adjustment 
elements for indication scaling are integrated. 

1.2 Types and versions 

VEGADIS 12 without display 

VEGADIS 12 with display 

/(0) L.0)\ 

VEGA 

I LB 5 

4 VEGADIS 12 
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Product description 

1.3 Technical data 

Standard data 

Materials and weight 
Housing 
Ground terminal 
Display window 
Breather facility 
Weight 

Adjustment and indicating elements 

high-resistance plastic PBT (Polyester) 
stainless steel 1.4305 
Lexan 
PTFE filter element 1) 

approx. 0.5 kg 

Adjustment elements 

Adjustment elements with display 
Display (option) 

Connection 

2 keys, 1 rotary switch 

2 x 2 keys, 2 x 1 rotary switch 
LC multifunctional display with 
- bar graph (20 segments) 
- digital value (4 digits) 
- tendency indicator for rising or falling values 

Cable entry 
Screw terminals 

Adjustment circuit 

M20 x 1.5 (for cable 0 5 ... 9 mm) 
for wire cross-section up to 2.5 mm2 

Connection to 

connection cable 

Cable length 

air permeable and humidity blocking 

VEGAWELL 72 - 4 ... 20 mA/HARP, 
VEGABAR 74 or VEGABAR 75 
VEGA special cable with breather capillaries 
or 3-wire standard cable 
max. 200 m 

VEGADIS 12 5 
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Product description 

Supply and signal circuit (analogue transmission, 4 ... 20 mA) 

Supply voltage via pressure transmitter 
in conjunction with VEGADIS 12 
- without display 
- with display 
Max. input current 
Range of the current signal 
Max. permissible load 

Load diagram without display 

Load diagram with display 

Protective measures 

12 ... 36 V DC 
17 ... 36 V DC 
150 mA 
3.5 ... 22 mA 
depending on the supply voltage 
(see load diagrams) 

E 

8 soo 

a3 600 
0 

300 

12 

700 
E 

0 

-0 
0 

-1 300 

100 

18 24 30 36 

Voltage of the external energy U, in Volt 

18 24 30 36 

Voltage of the external energy UM in Volt 

Housing 
Protection class 
Overvoltage category 

Ambient conditions 

IP 65 1) 

III 

III 

Ambient temperature 
- VEGADIS 12 -40°C ... +85°C 
- VEGADIS 12 with display -20°C ... +70°C 
Storage and transport temperature -40°C ... +85°C 

1) Maintaining the housing protection IP 65 requires the use of a seal in the cable entry fitting to the cable. If 

the supplied seal does not fit, the customer has to provide a suitable one. 

6 VEGADIS 12 
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Product description 

1.4 Approvals 

If a pressure transmitter or the external housing is used in hazardous areas, approved ver- 
sions should be used. 

The respective official documents (test reports, test certificates and conformity certificates) 
must be noted for these applications. These are supplied with the respective instrument. 

General approvals 
VEGADIS 12 CENELEC EEx is IIC 

CE conformity CE 
The external housings VEGADIS 12 or VEGADIS 12 Ex meet the protective regulations of 
EMC (89/336/EWG) and NSR (73/23/EWG). The conformity has been judged acc. to the 
following standards: 
EMC Emission EN 50 081 

Susceptibility EN 50 082 
NSR EN 61 010 

NAMUR regulations 
Full compliance with NAMUR regulations NE21, May 1993. 

VEGADIS 12 7 
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1.5 Dimensions 

without display 38 

AWE& 

with display 

2 Mounting 

Product description, mounting 

72 

Cr) U, 
CO 
0 

82 

CO 
CO 

co co 0 Lc) 
co 
0 

II 1 

VEGADIS 12 can be mounted in the following ways: 
- on carrier rail 35 x 7.5 acc. to EN 50 022 
- on mounting sheet or to the wall. 

In case of vertical wall mounting, the cable entry must point downwards to avoid moisture 
ingress. 

If VEGADIS 12 is additionally used for atmospheric pressure compensation for the pressure 
transmitter, the following must be noted: 
- there must be the same atmospheric pressure on the breather facility as on the vessel 
- the breather facility must not be clogged or dirty. 

8 VEGADIS 12 
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Electrical connection 

3 Electrical connection 

3.1 Connection instructions 

VEGADIS 12 is connected to the supply and 
signal circuit of the pressure transmitter and 
does not require a separate external energy 
source. 

Block diagram 

Pressure 
transmitter 

VEGADIS 
12 

Option: 
Display 

External 
energy 
source 

The electronics in the pressure transmitter is 
designed in two-wire technology and re- 
quires a supply voltage of 12 ... 36 V DC, 
with display 17 ... 36 V DC. Supply voltage 
and current signal are led via the same two- 
wire connection cable to the connection termi- 
nals. The third cable between pressure 
transmitter and VEGADIS 12 is used for 
transmission of the adjustment data. 

The external energy is provided via a sepa- 
rate power supply unit: 
- power supply unit, e.g. VEGASTAB 690 
- processing unit with integrated DC current 

source (e.g. active DCS input) 

Make sure that the external energy source is 
reliably separated from the mains circuits 
acc. to DIN VDE 0106, part 101. The above 
mentioned VEGA instruments meet this re- 
quirement and protection class Ill is therefore 
ensured. 

The external energy source must deliver a 
terminal voltage of at least 12 V or 17 V to the 
transmitter. The actual terminal voltage on the 
transmitter depends on the following factors: 
- output voltage UH of the external energy 

source under nominal load. 
- load resistances of the instruments in the 

current circuit. 

For electrical connection in general, the fol- 
lowing points should be given attention: 
- The connection must be made according to 

the national installation standards (e.g. in 
Germany acc. to the VDE regulations). 
To avoid damage of the electronics, the 
terminal voltage must not exceed 36 V. 

The connection elements have built-in pro- 
tection against polarity reversal. 
The wiring between pressure transmitter 
and VEGADIS 12 or between VEGADIS 12 
and the power supply can be made with 
standard three or two-wire cable. 
If strong electromagnetic interferences are 
expected, screened cable is recom- 
mended. The screening must be made on 
both ends. For use in Ex areas, the installa- 
tion regulations must be noted. 

- If overvoltages are expected, we recom- 
mend the installation of VEGA overvoltage 
arresters. 
A seal fitting the cable must be used in the 
cable entry. 

VEGADIS 12 9 
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Electrical connection 

3.2 Wiring plan 

VEGADIS 12 without display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br + 

Screen 

VEGADIS 12 

TRANSMITTER 

ZERO( 

OPERATE 

AN 

000 I. I0111111Piri I 
000 

NOT USED 

VEGADIS 12 

000 
I01 ROM IN 

MOM 
r 

bl 
External energy 
source 
12...36VDC 
4 .. 20 mA 

Control instru- 
ment 4 ... 20 mA 
measurement 

10 VEGADIS 12 
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Electrical connection 

VEGADIS 12 with display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br 

Screen 

VEGADIS 12 

)4 VEGA 
TRANSMITTER 

OPERATE 

ZEROSPAN 

DISPLAY 

OPERATE `\11 

ZERO 

-END 

POINT 

000® geee 
TR/ Ns ArrrEtI DISPLAY 

VEDA( IS 2 

000® 

Display 

External energy 
source 

- 17 ... 36VDC 
4 ... 20 rrIA 

+ Control instru- 
ment 4 ... 20 mA 

- measurement 

WS 
-vio 

Or 

r o r u. g_/ 

VEGADIS 12 11 
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Setup 

4 Setup 

4.1 Adjustment elements 

Rotary switch: 
Select the 
requested 
function 

Adjustment for 
pressure transmitter 

Key '+': 
Change value 
(rising) 

Key' -' . 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 

Choose the requested func- 
tion with the rotary switch. 
With the '+' and '-' keys you 
modify the signal current to 
the requested values or set 
the suitable integration time. 
Set the rotary switch to posi- 
tion 'OPERATE'. The set val- 
ues are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

4.2 Adjustment and indicating elements (version with display) 

Key '+': 
Change value 
(rising) 

Rotary switch- 
Select requested 
function 

Adjustment for 
pressure transmitter Adjustment for 

display 

Key 
Change value 
(falling) 

Tendency indication 

Bar graph 

Key '+': 
Change value 
(raising) 

Rotary switch: 
Select requested 
function 

Key .2: 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 
(see section 4.1) 

Adjustment system (dis- 
play) 

With the rotary switch you 
choose the requested func- 
tion. 
With the "+" and "-" keys you 
change the display indication 
to the requested values or set 
the suitable decimal point. 
Then set the rotary switch to 
position 'OPERATE'. The set 
values are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

Digital value: 
- 4 digits as well as sign and decimal point 
- individual scale from -9999 ... +9999 

12 VEGADIS 12 
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Setup 

4.3 Adjustment of the transmitter 

Adjustment 

To adjust the beginning of the measuring 
range and end value of the measuring range, 
connect an ammeter to terminals 10 and 12. 
The measured value is identical to the output 
current. 

1 Adjust zero 
(vessel empty) 
Set the rotary switch to zero. 
Set a current of 4 mA by pushing the '+" 
and '-' key. 

2 Adjust span 
(max. vessel level) 
Set the rotary switch to span. 
Set a current of 20 mA by pushing the "+" 
and key. 

Adjustment range of the measuring range 
final value: 
3.3 % ... 120 % of nominal range 

Adjustment instructions: 
A modification of the beginning of the 
measuring range does not influence the 
adjusted span. 

- It is also possible to adjust currents for 
partial fillings, e.g. 8 mA for 25 % and 
16 mA for 75 %. The electronics then calcu- 
lates automatically the current values for 
0 % and 100 % (only possible with a delta 

3 %). 
- The current value first changes in steps of 

6 pA steps, then after approx. 10 sec. of 
pressing, in steps of about 300 pA. 

- If the current values react to the key press- 
ing with a time delay, this can have two 
reasons: 
- the last adjustment was carried out with 

a level considerably deviating from the 
actual level. 

Integration time 

An integration time t, of 0 ... 10 sec can be set 
for damping level fluctuations. 

Procedure: 
Set rotary switch to t,. 

By pushing the key 10 times, make sure 
that the integration time is set to 0 sec. 
For .every 1 sec requested integration time, 
push the key once. 

The integration time is the time required by 
the current output signal to reach 90 % of the 
actual level after a sudden level change. 

4.4 Scaling of the indication 

The display provides the current values 
4 ... 20 mA as bar graph and as digital value. 

Bar graph 
At 4 mA no segment of the bar graph ap- 
pears, at 20 mA all segments appear. This 
assignment is fixed. 

Digital value 
The digital value can be scaled individually 
between -9999 ... +9999 via the adjustment 
module. 

1 Adjust zero 
Set the rotary switch to zero. 
Set the requested value, e.g. 0 by pushing 
the "+" and key. 

2 Adjust end 
Set the rotary switch to end. 
Set the requested value, e.g. 1000 by 
pushing the '+' and "-' key. 

3 Adjust the decimal point (point) 
Set the rotary switch to point. 
Set the requested values, e.g. 8888 (no 
decimal point) by pushing the "+" and 
key. 

VEGADIS 12 13 
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Diagnostics 

5 Diagnostics 

5.1 Maintenance 

VEGADIS 12 is maintenance-free. 

5.2 Failure rectification 

In case of an instrument failure, please check 
the following: 
- the atmospheric pressure compensation 
- the electrical connections and components. 

Check atmospheric pressure compen- 
sation 
First of all open the housing cover. The indi- 
cated measured value must not change. 
However, if the indicated value changes 
nevertheless, the compensation of the atmos- 
pheric pressure is not ensured. Please there- 
fore check: 
- the breather facility on the housing 
- the capillaries in the special cable. 

Note: 
There must be always the same atmospheric 
pressure on the breather facility as on the 
open vessel. 

Check electrical components 

Terminals 
VEGADIS 12 

Voltage Current 
External energy 
source 

Current 

Instruction for Ex applications 
Deviating from the previous assignment, the 
terminals 10 and 12 are here used for brief 
connection to a certified, active, floating (max. 
value: 470 mW) or to an individual passive, 
floating measuring instrument. For connec- 
tion, the regulations for wiring of intrinsically 
safe circuits (measuring instrument, supply 
and signal circuit) must be noted. 

Voltage 
- Check the terminal voltage on VEGADIS 12 

(must be at least 12 V DC or 17 V DC with 
display). 

Current 

Current value Condition 

3.8 :.. 20.5 mA standard range for output 
current 

0 mA signal cable interrupted 

< 3.6 mA electronics or pressure 
sensor element defective 

22 mA electronics,or pressure 
sensor element defective 

14 VEGADIS 12 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone (0 78 36) 50 - 0 
Fax (0 78 36) 50 - 201 
E-mail info@de.vega.com 
www.vega.com 

ISO 9001 

AFralfQ CE 
All statements concerning scope of delivery, application, practical 
use and operating conditions of the sensors and processing sys- 
tems correspond to the latest information at the time of printing. 

Technical data subject to alterations 
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03 
c) r 

Order No: 1109544_1 

Operating Instructions 
VEGABAR 64-4 20 mNHART® 
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About this document 

1 

1 About this document 

1.1 Function 

This operating instructions manual has all the infor- 
mation you need for quick set-up and safe operation 
of VEGABAR 64. Please read this manual before you 
start set-up. 

1.2 Target group 

This operating instructions manual is directed to 
trained personnel. The contents of this manual should 
be made available to these personnel and put into 
practice by them. 

1.3 Symbolism used 

Information, tip, note 
This symbol indicates helpful additional information. 

Caution. 
This symbol informs you of a dangerous situation that 
could occur. Ignoring this cautionary note can impair 
the person and/or the instrument. 

Ex applications 
This symbol indicates special instructions for Ex ap- 
plications. 

Is, 
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About this document 

List 
The dot set in front indicates a list with no implied 
sequence. 

-> Action 
This arrow indicates a single action. 

1 Sequence 
Numbers set in front indicate successive steps in a 

procedure. 
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For your safety 

2 For your safety 

2.1 Authorised personnel 

All operations described in this operating instructions 
manual must be carried out only by trained and au- 
thorised personnel. For safety and warranty reasons, 
any internal work on the instruments must be carried 
out only by VEGA personnel. 

2.2 Appropriate use 

VEGABAR 64 is a pressure transmitter for level and 
pressure measurements. 

2.3 Warning about misuse 

Inappropriate or incorrect use of the instrument can 
give rise to application-specific hazards, e.g. vessel 
overfill or damage to system components through 
incorrect mounting or setting. 

2.4 General safety instructions 

VEGABAR 64 is a high-tech instrument requiring the 
strict observance of standard regulations and guide- 
lines. The user must take note of the safety instruc- 
tions in this operating instructions manual, the coun- 
try-specific installation standards (e.g. the VDE 
regulations in Germany) as well as all prevailing 
safety regulations and accident prevention rules. 

IN1 
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For your safety 

2.5 CE conformity 

VEGABAR 64 pressure transmitter is in CE conform- 
ity with EMC (89/336/EWG) and NSR (73/23/EWG) 
and fulfils the Namur recommendations NE 21. Con- 
formity has been judged acc. to the following stand- 
ards: 

EMC 
- Emission EN 61326: 1997 (class B) 

Susceptibility EN 61326: 1997/A1: 1998 
NSR EN 61010-1: 2001. 

VEGABAR 64 is not subject to the pressure device 
guideline 1). 

2.6 Safety instructions for Ex areas 

Take note of the Ex specific safety instructions for Ex 
applications. These are part of the operating instruc- 
tions manual and come with Ex approved instru- 
ments. 

2.7 Environmental instructions 

Protection of the environment is one of our most im- 
portant duties. That is why we have introduced an 
environment management system with the goal of 
continuously improving company environmental pro- 
tection. The environment management system is 
certified acc. to DIN EN ISO 14001. 

Please help us fulfil this obligation by observing the 
environmental instructions in this manual: 

Chapter 3.4 Storage and transport 
Chapter 9.2 Disposal. 

1) Due to the flush diaphragm, no additional pressure com- 
partment is formed. 
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Product description 

Scope of delivery 

3 Product description 

3.1 Configuration 

The scope of delivery encompasses: 
VEGABAR 64 pressure transmitter 
documentation 

this operating instructions manual 
test protocol 
Ex-specific safety instructions (with Ex ver- 
sions) and, if necessary, further certificates. 

Components VEGABAR 64 consists of the following components: 
process connection with measuring cell 
housing with electronics 
housing cover with indicating/adjustment module 
(optional) 

The components are available in different versions. 

Housing cover with 
integrated indicating 
and adjustment 
module PLICSCOM 
(option) 

Process connection 
with measuring cell 

Housing with 
electronics 

Fig. 1: 

Example of a VEGABAR 64 with process fitting G11/2A and 
plastic housing 
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Product description 

Area of application 

Physical principle 

Power supply 

3.2 Principle of operation 

VEGABAR 64 is a pressure transmitter for use in the 
paper, food processing and pharmaceutical industry 
as well as in water /waste water applications. Depend- 
ent on the version, it is used for measurement of the 
level, the gauge pressure, the absolute pressure or 
the vacuum. Measured products are gases, vapours 
and liquids, also those with abrasive constituents. 

The actual sensor element is the CERTEC® measur- 
ing cell with a flush, abrasion resistant ceramic dia- 
phragm. The hydrostatic pressure of the product or 
the process pressure effects via the ceramic dia- 
phragm a capacitance change in the measuring cell. 
This capacitance change is converted into a 
4 ... 20 mA/HART® signal. 

VEGABAR 64 has a two-wire 4 ... 20 mA/HART® elec- 
tronics requiring supply voltage: 
- 12 ... 36 V DC (non Ex instrument) 
- 12 ... 30 V DC (EEx is instrument) 
- 18 ... 36 V DC (Ex d instrument). 

3.3 Adjustment 

VEGABAR 64 can be adjusted with three different 
media: 

with the indicating and adjustment module 
PLICSCOM 
with the PC and an adjustment software acc. to 
FDT/DTM standard, e.g. PACT warem 
with a HART® handheld. 

The entered parameters are generally saved in 
VEGABAR 64, when adjusting with PACT waren° and 
PC, also optionally in the PC. 
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Product description 

Packaging 

3.4 Storage and transport 

Your instrument was protected by packaging during 
transport. Its capacity to handle normal loads during 
transport is assured by a test acc. to DIN 55439. 

The packaging consists of environment-friendly, recy- 
clable cardboard. Dispose of the packing material via 
specialised recycling companies. 

Storage and transport tern- Storage and transport temperature -40°C up to 1) 

perature Relative humidity 20 ... 85 %. 

I) See Supplement, Technical data, Ambient conditions 
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Mounting 

Select installation position 

'Veld the socket 

4 Mounting 

4.1 Mounting procedure 

VEGABAR 64 functions in any installation position ". 
Select an installation position that lets you reach the 
instrument easily during mounting and connecting as 
well as later retrofitting of an adjustment module. 
When carrying out these operations, the housing can 
be rotated by 330° without the use of any tools. 

To mount VEGABAR, a welded socket is necessary 
(dependent on the process fitting). Use components 
from the line of VEGA accessories: 

welded socket G1A, article no. 2.27867 
welded socket G11/2A, article no. 2.21993 
welded socket Tri-Clamp 1", article no. 2.24711 
welded socket Tri-Clamp 11/2", article no. 2.14140 
welded socket Tri-Clamp 2", article no. 2.10974 
welded socket, hygienic fitting with groove nut 
F40, article no. 2.23898 
welded socket DN 40 DIN 11851, article no. 
2.10955 
welded socket DN 50 DIN 11851, article no. 
2.4177 
welded socket DN 50 DIN 11864, article no. 
2.25290 
welded socket DRD, article no. 2.10500 
welded socket M44x1.25, article no. 2.15986 
welded socket cone 2.1, nut M64x2, article no. 
2.9875 

-> Take note of the applicable welding standards 
(segmental welding procedure). 

1) In case of position correction, see 6.4 Set-up procedure". 
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Mounting 

Sealing/Screwing in 1 Use the seal attached to the appropriate process 
fitting: 
thread G1A: Viton, article no. 2.28172; seal behind 
the thread 
thread G11/2A: Klingersil 48 x 55 x 2, article no. 
2.4191; seal behind the thread 
Tri-Clamp 1": EPDM, article no. 2.24710 
Tri-Clamp 11/2": EPDM, article no. 2.14141 
Tri-Clamp 2": EPDM, article no. 2.10975 
hygienic connection with groove nut: EPDM 40x5, 
article no. 2.17682 
bolting DIN 11851 DN 40: NBR, article no. 2.10956 
bolting DIN 11851 DN 50: NBR, article no. 2.4178 
bolting DIN 11864 DN 50: article no. 2.19059 
DRD PN 40: PTFE, article no. 2.10360 
thread M44 x 1,25: Viton, article no. 2.10491 
cone 2.1, nut 64x2; EPDM article no. 2.19094 

-or- 

Seal with a suitable, resistant seal: 
flange connections acc. to DIN/ANSI 

-or- 

Seal the thread with Teflon, hemp or similar resistant 
seal materials: 

thread 11/2 NPT. 

2 Screw VEGABAR into the welded socket by tight- 
ening the hexagon screw on the process fitting 
with SW 27 (spanner width 27 mm). 
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Mounting 

Protection against mois- 
ture 

Protect your VEGABAR against moisture penetration. 
with horizontally installed instruments: 

-> turn the housing so that the cable entry points 
downwards 
with vertically installed instruments: 

-> lead the connection cable downward in front of the 
cable entry. 

Fig. 2: 
Measures against moisture penetration 

Rain and condensation water can thus drain off. This 
applies mainly to mounting outdoors, in areas where 
moisture is expected (e.g. by cleaning processes) or 
on cooled or heated vessels. 
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Connecting to power supply ,4 

Note safety instructions 

Take note of safety instruc- 
tions for Ex applications 

Select voltage supply 

5 Connecting to power supply 

5.1 Preparing the connection 

Always observe the following safety instructions: 
Connect only in the complete absence of line volt- 
age 
If overvoltages are expected, overvoltage arrest- 
ers should be installed. 

We recommend VEGA overvoltage arresters 
US- F -LB -I and USB 62-36G.X. 

In hazardous areas you should take note of the ap- 
propriate regulations, conformity and type approval 
certificates of the sensors and power supply units. 
The sensors must only be operated on intrinsically 
safe circuits. The permissible electrical values are 
stated in the certificate. 

VEGABAR 64 requires a supply voltage of 
12 ... 36 V DC. Power supply and current signal are 
transmittded via the same two-wire connection cable. 

Provide a reliable separation between the supply 
circuit and the mains circuits acc. to DIN VDE 0106 
part 101. The VEGA power supply units VEGATRENN 
149AEx, VEGASTAB 690, VEGADIS 371 as well as all 
VEGAMETs meet this requirement. When using one 
of these instruments, protection class III is ensured 
for VEGABAR 64. 

Bear in mind the following factors regarding supply 
voltage: 

the reduction of output voltage of the power sup- 
ply unit under nominal load 
the influence of additional instruments in the cir- 
cuit (see load values in Technical data). 
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Connecting to power supply 

Select connection cable 

Select connection 
cable for Ex appli- 
cations 

VEGABAR 64 is connected with standard two-wire 
cable. An outer diameter of 5 ... 9 mm ensures the 
seal effect of the cable entry. 

If strong electromagnetic interference is expected, 
we recommend the use of screened cable. The 
screen should be grounded on both ends. 

Take note of the corresponding installation regula- 
tions for Ex applications. 
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Connecting to power supply 
4 

Single/double chamber 
housing 

5.2 Connection procedure 

Proceed as follows: 
1 Unscrew the housing cover 
2 Loosen compression nut of the cable entry 
3 Remove approx. 10 cm of the cable mantle, strip 

approx. 1 cm insulation from the ends of the indi- 
vidual wires 1) 

4 Insert the cable into the sensor through the cable 
entry 

5 Lift the opening levers of the terminals with a 
screwdriver 

6 Insert the wire ends into the open terminals ac- 
cording to the wiring plan 

Fig. 3: 

Connection steps 5 and 6 

7 Press down the opening levers of the terminals, 
you will hear the terminal spring closing 

8 Check the hold of the wires in the terminals by 
slightly pulling on them 

9 Tighten the compression nut of the cable entry, 
the seal ring must completely encircle the cable 

10 Screw the housing cover back on 

The electrical connection is finished. 

1) Use wire end ferrules. 
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IP 68 version 

1) 

Connecting to power supply 

The connection cable is 
already preconfectioned. If 
necessary, shorten to the 
required length, cut the 
breather capillaries clean. 
Remove approx. 5 cm of the 
cable mantle, strip approx. 
1 cm insulation from the 
ends of the wires. After 
shortening the cable, fasten 
the type plate again on the 
cable. 

Proceed as follows: 
1 Loosen screw on the rear of the plug connector 
2 Remove plug connector and seal from the remote 

electronics 
3 Lift plug insert out of the plug housing 

(Th 

Plug insert 

Plug housing 

Cable entry 

Fig. 4: 
Loosen the plug insert 

4 Loop the connection cable') through the cable 
entry into the plug housing 

5 Connect wire ends to the screw terminals acc. to 
the wiring plan 

Fig. 5: 
Connection to screw terminals 

6 Snap the plug insert into the plug housing and 
insert the plug seal. 
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Connecting to power supply 

Overview 

Top view, electronics and 
connection compartment 

5.3 Wiring plans 

Single chamber housing with cable entry 

Filter element for pressure compensation 

Fig. 6: 
Overview of the three material versions of the single chamber 
housing 

Contact springs 
for PLICSCOM 

Plug connector 
for VEGACON- 
NECT 3 with 
adapter cable 

Spring-loaded 
terminals for 
4...20 mA con 
nection 

Ground 
terminal 1) 

Spring-loaded 
terminals for con- 
nection of 
VEGADIS 61 

Fig. 7: 

Top view of the electronics and connection compartment 

1) Connect cable screen here, connect ground terminal on the 

housing exterior to ground as prescribed. The two terminals 
are galvanically connected. 
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Wiring plan 

Overview 

Connecting to power supply 

Fig. 8: 
Wiring plan, single chamber housing 

Single chamber housing with M12x1 plug 

Filter element for air pressure compensation 

Fig. 9: 
Overview of the three material versions of the single chamber 
housing 
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Connecting to power supply 

Top view, electronics and 
connection compartment 

Wiring plan 

1) Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 

Internal connection 
cable to the M12x1 
plug 

Contact springs 
for PLICSCOM 

Plug connector 
for VEGACON- 
NECT 3 with 
adapter cable 

M12x1 plug for 
4...20 mA connection 

Spring-loaded 
terminals for con- 

, nection of 
VEGADIS 61 

Ground terminal 1) 

Fig. 10: 
Top view of the electronics and connection compartment 

Display 
191 

1E1E00maiJalli LI um 

VEGADIS 61 

PC with 
PACT ware' 

', Plug con- 
' nection 

gn 

Internal connection cable to the M12x1 plug 

Fig. 11: 
Wiring plan, single chamber housing 
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Overview 

Connecting to power supply 

+ - 
Power supply 
12...36 V DC/ 
4...20 mA 

Fig. 12: 

Wiring plan, single chamber housing, power supply 

Double chamber housing with cable entry 

Connection 
compartment 

Electronics corn- .-- 
partment 

Cable entry (pressure- 
tight with Exd) 

Filter element for air 
pressure compensa- 
tion 

Fig. 13: 

Double chamber housing, non-Ex instrument or EExia instru- 

ment 
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Connecting to power supply 

Top view, electronics com- 
partment 

Top view, connection com- 
partment 

Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 

2) Not with Exd 

Contact springs 
for PLICSCOM 

Plug connec- 
tor for 
VEGACON- 
NECT 3 with 
adapter 
cable 

Internal connection 
cable to the connec 
tion compartment 

Fig. 14: 

Top view, electronics compartment with double chamber hous- 
ing 

Contact springs 
for PLICSCOM 

Plug connector2 
for VEGACON- 
NECT 3 with 
dapter cable 

Spring-loaded terminals 
for 4...20 mA connection 

N 
N 

Ground terminal 1) 

Fig. 15: 

Connection compartment, double chamber housing 
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Wiring plan 

Overview 

Connecting to power supply 

VEGA- 
CON- 
NECT 3 

Plug con- 
nection 

Fig. 16: 
Wiring plan, double chamber housing 

Double chamber housing with M12x1 plug 

Connection 
compartment 

M12x1 plug 

. Electronics com- 
partment 

Filter element for 
-'-pressure compensa- 

tion 

Fig. 17: 

Double chamber housing, non-Ex instrument or EExia instru- 
ment 
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Connecting to power supply 

Top view, electronics com- 
partment 

Top view, connection com- 
partment 

Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 

2) Not with- Exd 

Contact springs 
for PLICSCOM 

'\, 
Internal connection 
cable to the connection 
compartment 

Plug connec- 
tor for 
VEGACON- 
NECT 3 with 
adapter 
cable 

Fig. 18: 
Top view, electronics compartment of the double chamber 
housing 

Internal connection cable to 
the M12x1 plug 

Contact springs 
for PLICSCOM 

Plug connector2) 
for VEGACON- 
NECT 3 with 
adapter cable 

M12x1 plug for 
4...20 mA connec- 
tion Ground terminal 1) 

Fig. 19: 

Connection compartment, double chamber housing 
Fig. 20: 
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Wiring plan 

Connecting to power supply 

Wiring plan, double chamber housing, peripheral instruments 

Fig. 21: 

+ - 
Power supply 
12...36 V DC/ 
4...20 mA 

Wiring plan, double chamber housing, power supply 
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Connecting to power supply 

Overview 

Top view, electronics com- 
partment 

Double chamber housing Exd 

Connection 
compartment 

Cable entry (pressure- 
tight with Exd) 

Electronics com- 
partment 

Filter element for air 
pressure compensa- 
tion 

Fig. 22: 
Double chamber housing, Exd instrument 

Contact springs 
for PLICSCOM 

Plug connec- 
tor for 
VEGACON- 
NECT 3 with 
adapter 
cable 

Internal connec- 
tion cable to the 
connection 
compartment 

Fig. 23: 
Top view of the electronics compartment with double chamber 
housing 
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Connecting to power supply 

Top view connection com- 
partment Exd 1) 

Wiring plan Exd 

Spring-loaded 
terminals for 
4...20 mA connec- 
tion 

Fig. 24: 
Connection compartment, double chamber housing Exd 

Power supply 
18...36 V DC/ + 

4...20 mA 

Fig. 25: 
Wiring plan, double chamber Exd 

In Exd, the indicating`and adjustment module PLICSCOM 
can only be used in the electronics compartment. 

2) Connect screen to -terminal or ground terminal. Ground the 
ground terminal on the outside of the housing acc. to 
regulations. The terminals are galvanically connected. 
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Connecting to power supply 

Overview 

IP 68 version with cable entry 

Fig. 26: 
VEGABAR 64 in IP 68 version and direct cable outlet, remote 
electronics 

Contact springs 
for PLICSCOM Plug connector 

for VEGACON- 
NECT 3 with 
adapter cable 

Spring- 
loaded termi- 
nals for 
4...20 mA 
connection 

\\,\ 

Ground terminal 1) 

Plug con- 
nector to 
VEGABAR 

Fig. 27: 
Top view to the combined electronics and connection compar 
ment of the remote electronics 
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Connecting to power supply 

Wiring plan, plug connector 
remote electronics 

Wiring plan, remote elec- 
tronics 

Screen 

-- Breather capillaries 

Jo 

r4% 

O E3 

0 

20 

Fig. 28: 
Wiring plan, plug connector remote electronics 

Fig. 29: 
Wiring plan, remote electronics 

1) Connect ground terminal on the housing exterior to ground 
as prescribed. The two terminals are galvanically con- 
nected. 
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Connecting to power supply 

Overview 

1) Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 

IP 68 version with M12x1 plug 

Fig. 30: 
VEGABAR 64 in IP 68 version and direct cable outlet, remote 
electronics 

Internal connection 
cable to the M12x1 
plug 

\, 

Contact springs 
for PLICSCOM 

Plug connector 
for VEGACON- 
NECT 3 with 
adapter cable 

M12x1 plug for 
4...20 mA connection 

Ground terminal 1) 

`Plug con- 
nector to 
VEGABAR 

Fig. 31: 
Top view of the combined electronics and connection compart- 
ment of the remote electronics 

`GS 

rn 
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Connecting to power supply 

Wiring plan, plug connec- 
tor, remote electronics 

.firing plan 

Breather capillaries 

Screen 

0 

0 

20 

Fig. 32: 
Wiring plan, plug connector, remote electronics 

PC with 
PACT wareTM 

Plug con- 
nection 

, 

1 1 ign 
1 

Internal connection cable to the M12x1 plug 

Fig. 33: 
Wiring plan, remote electronics with M12x1 plug 
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Connecting to power supply 

Power supply12...36 V DC/ 
4...20 mA 

Fig. 34: 
Wiring plan, single chamber housing, power supply 
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Set-up with the indicating and adjustment module PLICSCOM 

6 Set-up with the indicating and 
adjustment module PLICSCOM 

6.1 Short description 

Function/Configuration The indicating and adjustment module PLICSCOM is 
used for measured value display, adjustment and 
diagnostics with VEGABAR 64. It is mounted into: 

the single chamber housing or 
the double chamber housing (optionally in elec- 
tronics or connection compartment) or 
VEGAD1S 61. 

6.2 Adjustment system 

Indicating and adjustment elements 

LC display for indi- 
cation of: 
- measured value 
- menu item 
- parameter 

[ESC]: 
- interrupt input 
- jump to the next higher 

menu 

- modify value of 
the parameter 

[->] select: 
- menu, menu item 
- list entry 
- editing position 

Indication of the 
menu item number 

[OK]: 
- jump to menu over- 

view 
- confirm selected 

menu 
- edit parameter 
- save value 
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Set-up with the indicating and adjustment module PLICSCOM 

Adjustment system 

Boot phase 

The sensor is adjusted via the four keys and display 
of the indicating and adjustment module PLICSCOM. 
The LC display indicates the individual menu items. 
The functions are shown in the above illustration. 
Approx. 10 minutes after the last key is pressed, an 
automatic reset to measured value display is trig- 
gered. The values not confirmed with [OK] will not be 
saved. 

6.3 Set-up procedure, level measurement 

After VEGABAR 64 is connected to power supply, the 
instrument carries out a self-test: 

internal test of the electronics 
indication of the instrument type 
output current jumps to the set fault value (3.6 mA 
or 22 mA). 

The actual measured value is then displayed and the 
corresponding current value between 4 ... 20 mA is 
outputted' ). 

VEGABAR 
64 

2.653 
bar 

Set-up procedure for VEGABAR 64: 
1 Select unit of measurement/density unit 
2 Carry out position correction 
3 Carry out min. adjustment 
4 Carry out max. adjustment 

1) The values correspond to the actual level as well as the 
settings already carried out, e.g. default. 
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Set-up with the indicating and adjustment module PLICSCOM 

1 

In the menu item "units of measurement" you select 
the physical unit in which the adjustment should be 
carried out, e.g. mbar, bar, m, mm 

The position correction compensates the influence of 
the installation position or a static presSure on the 
measurement. The position correction does not influ- 
ence the adjustment values. 

Max. 
Max.-adjustment 1.4 

100,0 % 

2.653 bar 

Min.-adjustment 1.3 

000,00 % 

0,053 bar 

12- 20 mA 

=4 mA 

These steps are not necessary for instruments which 
are already adjusted acc. to the customer's request! 

These data are stated on the type label of the instru- 
ment and in the menu items of the min./max. adjust- 
ment. 

PLICSCOM enables the adjustment without filling or 
pressure. You can carry out the settings in the work- 
shop without the instrument having to be installed. 

In the menu items min. and max. adjustment, the 
actual measured value is also displayed. 
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Set-up with the indicating and adjustment module PLICSCOM 

Selecting the adjustment Proceed as follows when switching over to another 
unit/density unit adjustment unit') (in the example from bar to mbar): 

1 Push [OK] in the measured value display, the 
menu overview will be displayed: 

> Basic adjustment 1 

Display 
Diagnostics 
Service 
Info 

2 Confirm the menu Basic adjustment" with [OK], 
the menu item "Unit of measurement" will be dis- 
played: 

Unit of 
measurement 

bar 

1.1 

3 Activate the selection with [OK] and select the 
requested unit (in the example mbar) with [->1. 

4 Confirm with [OK] and move to position correction 
with [->]. 

The adjustment unit is now changed from bar to 
mbar. 

When changing to a height unit (in the example from 
bar to m), it is also necessary to enter the density. 
Proceed as follows: 

1 Push [OK] in the measured value display, the 
menu overview will be displayed 

2 Confirm the menu Basic adjustment" with [OK], 
the menu item "Units of measurement" will be 
displayed 

3 Activate the selection with [OK] and select the 
requested unit (in the example m) with [->] 

4 Confirm with [OK], the submenu Density unit" is 
displayed 

1) Options: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, inH2C 

mmH2O, m, mm, cm, ft. 
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Set-up with the indicating and adjustment module PLICSCOM 

Unit of 
measurement 
Dichteeinheit 
> kg/dm' 

pcf 

1.1 

5 Select the requested unit, e.g. kg/dm3 with [->] 
and confirm with [OK], the submenu Density" is 

displayed 

Unit of 
measurement 
Density 
0001.000 
> kg/dm3 

1.1 

6 Enter the requested density value with [->] and 
[+], confirm with [OK] and move to position cor- 
rection with [->]. 

The adjustment unit is now changed from bar tom. 

Carry out position correc- Proceed as follows: 
tion 

1 Edit the offset value in the menu item Position 
correction" with [OK]: 

Cursor 
position 

Position 
correction 

Offset = 
0.0 mbar 

53,0 mbar 

1.2 

Op 

actual measured value 

2 Set the requested offset value with [->] and [+], 
e.g. the actual measured value with reciprocal 
sign 

3 Confirm with [OK] and move to the min. adjust- 
ment with [->]. 

The actual measured value now incorporates the re- 
quested correction (will be in the upper example 
0.0 mbar), the position correction is finished. 

VEGABAR 64 -4 ... 20 mA/HART® 37 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 404 of 622



Set-up with the indicating and adjustment module PLICSCOM 

Carrying out min. adjust- Proceed as follows: 
ment 

1 

1 Edit the %-value in the menu item Min. adjust- 
ment" and edit with [OK]: 

Cursor 
position Min.-adjustment 1.3 

000.0 % 

000.0 mb 
000.0 mbar 

Actual 
measured 
value 

Percentage value of the 
filling (0.0 % = 4 mA) 

Corresponding 
pressure for 
0.0 % 

2 Set the requested %-value with [+] and [->] 
3 Confirm with [OK] and edit the requested mbar- 

value 
4 Set the requested mbar-value with [+] and [->] 
5 Confirm with [OK] and move to the max. adjust- 

ment with [->]. 

The min. adjustment is finished. 

To adjust with a filling, you simply enter the dis- 
played actual measured value. VEGABAR automati- 
cally calculates from the entered values (e.g. 10.0 % 
and 100.0 mbar) the current value for 0.0 %. If the 
adjustment ranges are exceeded the display indi- 
cates the message Outside parameter limits". Edit- 
ing can be interrupted with [ESC] or the displayed 
limit value can be accepted with [OK]. 

Adjustment ranges: 
%-value of -10 % ... 110% 
pressure value of -50 % ... +150 % of the nominal 
measuring range. 
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Carrying out max. adjust- Proceed as follows: 
ment 

1 

1 Edit the %-value in the menu item max. adjust- 
ment" with [OK]: 

Cursor 
position 

Actual 
measured 
value 

Max. -adjustment 1.4 

3 100.0%. 

1.000 mbaA 
000.0 mbar 

Percent value of the 
filling 
(100.0 % = 20 mA) 

Appropriate pres- 
sure for 100.0 % 

The displayed pressure for 100 % corresponds to the 
nominal measuring range of the sensor (in the above 
example 1.0 bar = 1000 mbar). 

2 Set the requested %-value with [->] and [OK] 
3 Confirm with [OK] and edit the requested mbar- 

value 
4 Set the requested mbar-value with [+] and [-->] 
5 Confirm with [OK] and move to the menu overview 

with [ESC]. 

The max. adjustment is finished. 

To adjust with a filling, you simply enter the dis- 
played actual measured value. VEGABAR automati- 
cally calculates from the entered values (e.g. 90.0 % 
and 100.0 mbar) the current value for 100.0 %. If the 
adjustment ranges are exceeded the display indi- 
cates the message Outside parameter limits". Edit- 
ing can be interrupted with [ESC] or the displayed 
limit value can be accepted with [OK]. 

Adjustment ranges: 
%-value of -10 % ... 110 % 
Pressure value of -50 % ... +150 % of the nominal 
measuring range. 
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Boot phase 

The set-up of VEGABAR is finished. All other menu 
items are described in the separate operating in- 
structions manual PLICSCOM. 

6.4 Set-up procedure, process pressure 
measurement 

After VEGABAR 64 is connected to power supply, 
the instrument carries out a self-test: 

internal test of the electronics 
indication of the instrument type 
output current jumps to the set fault value (3.6 min, 

or 22 mA). 

The actual measured value is then displayed and the 
corresponding current value between 4 ... 20 mA is 

outputted'). 

VEGABAR 
64 

2.5 5 3 

bar 

Set-up procedure for VEGABAR 64: 
1 Select application "process pressure measure- 

ment" 
2 Select unit of measurement 
3 Carry out position correction 
4 Carry out zero adjustment 
5 Carry out span adjustment . 

In the menu item "units of measurement" you select 
the physical unit in which the adjustment should be 
carried out, e.g. mbar, bar, psi... 

1) The values correspond to the actual level as well as the 
settings already carried out, e.g. default. 
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1 

The position correction compensates the influence of 
the installation position or static pressure on the 
measurement. The position correction does not influ- 
ence the adjustment values. 

In the menu items "zero" and "span" you determine 
the measuring span of the sensor. 

span 
100,0 % 

2.653 bar 

1.4 

zero 
000,00 % 

0,053 bar 

1.3 

20 mA 

-11 4 mA 

These steps are not necessary for instruments which 
are already adjusted acc. to the customer's request! 

These data are stated on the type label of the instru- 
ment and in the menu items of the zero/span adjust- 
ment. 

PLICSCOM enables the adjustment without filling or 
pressure. You can carry out the settings in the work- 
shop without the instrument having to be installed. 

In the menu items "zero" and "span", the actual 
measured value is also displayed. 
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Select application "process 
pressure measurement" 

VEGABAR 64 is preset to application Level meas- 
urement". To switch over to application Process 
pressure measurement" you have to proceed as fol- 
lows: 

1 Push [OK] in the measured value display, the 
menu overview is displayed 

2 Select the menu Service" with [->] and confirm 
with [OK] 

Basic adjustment 4 

Display 
Diagnostics 

> Service 
Info 

3 Select the menu item Application" with [->] and 
edit the selection with [OK] 

Note warning: Output can change". 

4 Select with [->] OK" and confirm with [OK] 
5 Select Process pressure" from the list and con- 

firm with [OK] 

Unit of 4.8 
mesurement 
> Process pressure 

Level 

6 Move to the measured value display by pushing 
[ESC] twice. 

Selecting the adjustment Proceed as follows when switching over to another 
unit adjustment unit') (in the example from bar to mbar): 

1 Push [OK] in the measured value display, the 
menu overview will be displayed: 

1) 

> Basic adjusment 1 

Display 
Diagnostics 
Service 
Info 

Options: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, inH2O, 
mmH2O. 
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2 Confirm the menu Basic adjustment" with [OK], 
the menu item "Unit of measurement" will be dis- 
played: 

Unit of 
measurement 

bar V 

1.1 

3 Activate the selection with [OK] and select the 
requested unit (in the example mbar) with [->]. 

4 Confirm with [OK] and move to position correction 
with [ ->]. 

The adjustment unit is now changed from bar to 
mbar. 

Carrying out position cor- Proceed as follows: 
recti on 

1 Edit the offset value in the menu item Position 
correction" with [OK]: 

Cursor 
position 

Position 
correction 

Offset = 

.0 mbar 
53,0 mbar 

Actual measured 
value 

2 Set the requested offset value with [->] and [OK], 
e.g. the actual measured value with reciprocal 
sign 

3 Confirm with [OK] and move to the min. adjust- 
ment (zero) with [->J. 

The actual measured value has now the requested 
correction (in the above example it is now 0.0 mbar), 
the position correction is finished. 
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Carrying out zero adjust- Proceed as follows: 
ment 

1 

1 Edit the mbar value in the menu item zero" with 
[OK]: 

Cursor 
position zero 1.3 

000.0 % 

by 
000.0 mba 4P 

000.0 mbar 

Actual measured 
value 

Percentage value of the 
pressure 
(0.0 % = 4 mA) 

Corresponding 
pressure for 0.0 

2 Set the requested mbar value with [+] and [->] 
3 Confirm with [OK] and move to span adjustment 

with [->] 

The zero adjustment is finished. 

The zero adjustment shifts the value of the span ad- 
justment. The span, i.e. the difference between these 
values, remains. It can be max. 120 % of the nominal 
measuring range. 

To adjust with a filling, you simply enter the indicated 
actual measured value. If the adjustment ranges are 
exceeded, the following message is displayed Out- 
side parameter limits". The editing can be interrupte( 
with [ESC] or the indicated limit value can be ac- 
cepted with [OK]. 

Adjustment range: 
Meas. begin -50 % ... +95 % of the nominal 
measuring range. 
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Carrying out span adjust- Proceed as follows: 
ment 

1 Edit the mbar value in the menu item span" with 
[OK]: 

Cursor 
position span 

100.0 % 

g. 1.000 mbar 
000.0 mbar 

1.4 

4p 

Percentage value of the 
pressure 
(100.0 % = 20 mA) 

Actual meas- Corresponding 
ured value pressure for 

100.0 % 

The displayed pressure for 100 % corresponds to the 
nominal range of the sensor (in the above example 
1.0 bar = 1000 mbar). 

2 Set the requested mbar value with [->] and [OK] 
3 Confirm with [OK] and move with [ESC] to the 

menu overview. 

The span adjustment is finished. 

To adjust with a filling, you simply enter the indicated 
actual measured value. If the adjustment ranges are 
exceeded, the following message is displayed Out- 
side parameter limits". The editing can be interrupted 
with [ESC] or the indicated limit value can be ac- 
cepted with [OK]. 

Adjustment range: 
-120 % ... +120 % of the nominal measuring 
range. 

The set-up of VEGABAR for process pressure meas- 
urement is finished. The other menu items are de- 
scribed in the separate operating instructions manual 
of the indicating and adjustment module PLICSCOM. 
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6.5 Menu schematic 

Sensor 

2.6530 
bar 

> Basic adjustment 1 

Display 
Diagnostics 
Service 
Info 

Sensor 

2.6530 
bar 

Units of 
measurement 

bar V 

11 

Basic adjustment 2 
> Display 

Diagnostics 
Service 
Info 

Sensor 

2.6530 bar 

23,5°C 

Displayed value 2.1 

Preisuralr 

Display unit'-'" 21 

' Scaled 1r 

Basic adjustment 3 
Display 

> Diagnostics 
Service 
Info 

Peak values '? 1 

. -125°C 
-±85 &C ' 

,.:p7r1,11i!.. -0 58 bar. 
p-max. 16 765 bar 

Lagekorrektur 1.2 

Offset 

+ 0000 mbar ta 

53 mbar P 

, - 22 
units 

- 

Ze6' ;' 
0600% 
/2.5 ;' 
000 - 5, 

53 mbar 

Basic adjustment 4 
Display 
Diagnostics 

> Service 
Info 

Current outpUt, :4 1" 

OutputplOcle4:20TA, 
Fakir mode' 22mA' 
KAI c u'rferif: ; 3,8'MA 

Sensor status 32 

OK 

Scaling ;23: 

.,0%2400 
,,100%--L/-t000 

Span'. 1,4 

100 00 % 
A - 

1000 rnbar 
53 'mbar 

Basic adjustment 5 
Display 
Diagnostics 
Service 

> Info 

Sensor type 5.1 

VEGABAR 64 

Seral number 
12227282 

Simulation 4.2 

Simulation 
start? V 

.Ramping.-2, .2, .15 

' 1s 
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Date of 5.2 

manufacture 
26. May 2003 

Software version 
1.30.03 

Set-up with the indicating and adjustment module PLICSCOM 

- 
n 

D 

a z 

3, in 
C 

Reset 

Reset 
select ? V 

4.3 

Date of last 5.3 
change 
overPC 

26. May 2003 

*Unear4ation Curve) 
, 

linear V, 

Language 4.4 

Deutsch V 

Sensor details 5.4 

HART- operation 4.5 
mode 

Standard 
Address 0 

Copy 4.6 

sensor data 
Copy 
sensor data? 

Sensor -TAG 

Sensbr 

PIN 4.7 

Enable? 

Application 4.8 

Proc. pressure V 

Selection 
possibility in 
the menu item 

With these keys 
you move in the 
menu field 

The parameters in the menu items highlighted 
in grey are reset to default by activating the 
reset function. 
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Connecting the PC directly 
to the sensor 

7 Set-up with PACTwareTM and PC 

7.1 Connecting the PC 

Adapter 
cable 

Power supply 
unit 

VEGABAR 64 VEGACON- 
NECT 3 

RS232 connection PC with 
PACT warem" 

Fig. 35: 
PC connected directly to the sensor 

Necessary components: 
VEGABAR 64 
PC with PACTwareTM 

VEGACONNECT 3 with I2C bus plug and adapter 
cable, article no. 2.27323 
power supply unit 
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Connecting the PC to the 
signal cable Communication 

resistance 
> 250 Ohm 

VEGABAR 64 
VEGACON- 
NECT 3 

Power supply 
unit 

RS232 connection PC with 
PACT ware" 

Fig. 36: 
PC connected to the signal cable 

Necessary components: 
VEGABAR 64 
PC with PACT warem 
VEGACONNECT 3 with adapter for HART® 
communication resistance >250 Ohm 
power supply unit 

The individual set-up steps are described in the help 
texts of PACTwareTm. 
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8 Maintenance and fault rectification 

8.1 Maintenance 

In normal operation, the VEGABAR 64 pressure 
transmitter is completely maintenance-free. 

8.2 Fault rectification 

Checking the 4 ... 20 mA Connect a hand-multimeter with a suitable measuring 
signal range acc. to the wiring plan. 

Fault Possible reason Rectifying measure 

4 ... 20 mA 
signal not 
stable 

level fluctuations set integration time 
via PLICSCOM 
or PACT wareTm 

no atmospheric 
pressure compensation 

Check pressure 
compensation in the 
housing, if necessa- 
ry clean filter 
element 

4 ... 20 mA 
signal missing 

incorrect connection 
to power supply 

check connection 
acc. to chapter 5.3 
and correct if 
necessary acc. to 
chapter 5.2 

no power supply check cables for 
line break, repair 
if necessary 

power supply too low 
or load resistance too 
high 

check and adapt 
if necessary 

Current 
signal 22 mA 
or less than 

electronics module or 
meas. cell defective 

exchange instru- 
ment or return for 
repair 
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Fault messages via 
PLICSCOM 

In Ex applications, the regulations for the wiring of 
intrinsically safe circuits must be observed. 

The error message appears as code in the measured 
value display and in all menu items. The explanatory 
text is displayed in the menu Diagnosis" in the 
menu item Instrument status". 

Code Explanatory text Rectifying measure 

E013 no measured value available repair 

E017 adjustment span too small repeat with modified 
values 

E036 no operable 
sensor software 

software update, 
repair 

E041 Hardware error repair 

8.3 Instrument modification 

Insert/remove PLICSCOM PLICSCOM can be inserted or removed at any time. 
An interruption of the power supply is not necessary. 

1 

To install proceed as follows: 
1 Unscrew housing cover 
2 Place PLICSCOM in the desired position on the 

electronics. 

You can choose any one of four different positions 
(each displaced by 90°). 
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Fig. 37: 
Installation of PLICSCOM 

3 Press PLICSCOM lightly onto the electronics and 
turn it to the right until it snaps in. 

4 Screw housing cover with inspection window 
tightly back on 

Removal is carried out in reverse order. 

PLICSCOM is powered by the sensor, an additional 
connection is not necessary. 

8.4 Repairing the instrument 

If it is necessary to repair VEGABAR 64, please send 
the instrument to the following address: 

VEGA Grieshaber KG 
Repair department 
Am Hohenstein 113 
77761 Schiltach 
Germany 
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9 Dismounting 

9.1 Dismounting procedure 

Take note of chapters "4 Mounting" and "5 Connect- 
ing to power supply" and carry out the listed steps in 
reverse order. 

9.2 Disposal 

VEGABAR 64 consists of materials which can be 
recycled by specialised recycling companies. We 
have purposely designed the electronic modules to 
be easily separable. Mark the instrument as scrap 
and dispose of it according to government regula- 
tions (electronic scrap ordinance, etc.). 

Materials: see technical data 

If you cannot dispose of the instrument properly, 
please contact us about disposal methods or return. 
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Supplement 

Technical data 

General data 

Materials, wetted parts 
- process fitting 
- diaphragm 

- seal 

stainless steel 1.4435, PVDF 
sapphire-ceramic® (99.9 % oxiEN- 
ceramic) 
Viton, Kalrez Spectrum, EPDM 

Materials, non-wetted parts 
- housing 

- seal ring between housing and 
housing cover 

- inspection window in housing cover') 
ground terminal 
connection cable between IP 68 
housing and remote electronics 

plastic PBT (Polyester), 
Alu-die casting powder-coated, 
stainless steel 1.4435 

NBR (Alu/stainless steel housing) 
silicone (plastic housing) 
Lexan 
stainless steel 1.4571/1.4435 

PUR, FEP, PE 

Weight 0.8 ... 8 kg (depending on process fitting) 

Output variable 

Output signal 
Resolution 
Fault signal 
Current limitation 
Integration time2) 
Rise time 
Fulfilled Namur recommendation 

4 ... 20 mA/HART® 
1.5 pA 
22 mA (3.6 mA), adjustable 
22 mA 
0 ... 999 s, adjustable 
150 ms (ti : 0 s, 0 ... 100 %) 
NE 43 

1) 

2) 

Version with PLICSCOM. 
The interval required by the output signal to reach 63 % of the actual height after a jump of the 
input variable. After the triple integration time has passed, the output signal has reached 95 % 

of the jump height. 
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Input variable 

Supplement 

Adjustment range of the zero/span adjustment: 
- zero begin minus 50 % of the nominal range 

up to +95 % of the nominal range 
-1203) ... +120 % of the nominal range - span 

Adjustment range of the min. adjustment: 
- min. %-value 

- min. pressure value 

from -10 % ... 110 % of the nominal 
range 
from -50 % ... 150 % of the nominal 
range 

Adjustment range of the max. adjustment: 
- max. %-value 

- max. pressure value 

from -10 % ... 110 % of the nominal 
range 
from -50 % ... 150 % of the nominal 
range 

Recommended max. turn down 1 : 30 

Nominal range Gauge pr. resistances) Low pr. resistance 
Gauge pressure 

0...0.1 bar / 0...10 kPa 15 bar / 1 500 kPa -0.2 bar / -20 kPa 

0...0.2 bar / 0...20 kPa 20 bar / 2 000 kPa -0.4 bar 1-40 kPa 

0...0.4 bar / 0...40 kPa 30 bar / 3 000 kPa -0.8 bar / -80 kPa 

0...1.0 bar / 0...100 kPa 35 bar / 3 500 kPa -1.0 bar / -100 kPa 
0...2.5 bar / 0...250 kPa 50 bar / 5 000 kPa -1.0 bar / -100 kPa 
-1.0...0.0 bar / -100...0 kPa 35 bar / 3 500 kPa -1.0 bar / -100 kPa 
-1.0...+1.5 bar / -100...+150 kPa 50 bar /5 000 kPa -1.0 bar / -100 kPa 
,...._. 65 bar / 6 500 kPa -1.0 bar / -100 kPa 
-1.0...+10.0 bar / -100...+1 000 kPa 90 bar / 9 000 kPa -1.0 bar / -100 kPa 
...._ _.._.. 130 bar / 13 000 kPa -1.0 bar / -100 kPa 
._.__ 200 bar / 20 000 kPa -1.0 bar / -100 kPa 
-1.0...+60.0 bar / -100...+6 000 kPa 300 bar / 30 000 kPa -1.0 bar / -100 kPa 
-0.05...+0.05 bar / -5...+5 kPa 15 bar / 1 500 kPa -0.2 bar / -20 kPa 
-0.1...+0.1 bar / -10...+10 kPa 20 bar / 2 000 kPa -0.4 bar / -40 kPa 
-0.2...+0.2 bar / -20...+20 kPa 30 bar / 3 000 kPa -0.8 bar / -80 kPa 
-0.5...+0.5 bar / -50...+50 kPa 35 bar / 3 500 kPa -1.0 bar / -100 kPa 
Absolute pressure 
0...1.0 bar / 0...100 kPa 35 bar / 3 500 kPa 
0...2.5 bar / 0...250 kPa 50 bar / 5 000 kPa 
0...5.0 bar / 0 ...500 kPa 65 bar / 6 500 kPa 
0...25.0 bar / 0...2 500 kPa 130 bar / 13 000 kPa 
0...60.0 bar / 0...6 000 kPa 300 bar / 30 000 kPa 

3) Values less than -1.0 bar cannot be adjusted. 
4) With process fitting PVDF acc. to nominal pressure stage. 
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Accuracy 4) 

Reference conditions acc. to IEC 60770-1 
- temperature 18 ... 30°C 
- relative humidity 45 ... 75 % 

- air pressure 860 ... 1060 mbar (86 ... 106 kPa) 

Determination of characteristics limit point adjustment acc. to DIN 16086 
Characteristics linear 

Deviation in characteristics 5) 

Accuracy class 0.1 Turn down Deviation in 

characteristics 
1 : 1 < 0.1 % 

up to 1 : 5 < 0.1 c/0 

up to 1 : 10 < 0.15 % 

Accuracy class 0.05 6) Turn down 

1 : 1 

up to 1 : 5 

up to 1 :10 

Deviation in 

characteristics 
< 0.05 % 

< 0.05 % 

< 0.075 % 

Influence of the ambient temperature 

Accuracy class 0.1 Turn down 

1 : 1 

up to 1 : 5 

up to 1 :10 

Average temperature 
coefficient of the zero 
signal') 
0.05 %/10 K 

0.1 %/10 K 

0.15 %/10 K 

Long-term stability 

Long-term drift of the zero signal 5)9) < 0.1 % per 2 years 

Ambient conditions 

Ambient, storage and 
transport temperature 
- without PLICSCOM 
- with PLICSCOM 

-40 ... +85°C 
-40 ... +70°C 

5) 

7) 

8) 

9) 

Similar to DIN 16086, DINV 19259-1 and IEC 60770-1. 
Relating to the nominal range, incl. hysteresis and repeatability. 
Only with process fitting EV, FT. 

In the compensated temperature range between 0°C 100°C, reference temperature 20°C. 
Acc. to IEC 60770-1, relating to the nominal range. 
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Supplement' 

Electromechanical data 

Cable entry/plug 10) 

- single chamber housing - 1 x cable entry M20 x 1.5 
(cable -0 5 ... 9 mm), 
1 x blind stopper M20 x 1.5 

or: 
- 1 x closing cap 1/2 NPT, 

1 x blind stopper 1/2 NPT 
or: 
- 1 x plug M12 x 1, 

1 x blind stopper M20 x 1.5 

- double chamber housing - 1 x cable entry M20 x 1.5 
(cable-2 5 ... 9 mm), 
1 x blind stopper M20 x 1.5 

or: 
- 1 x closing cap 1/2 NPT, 

1 x blind stopper 1/2 NPT 
or: 
- 1 x plug M12 x 1, 

1 x blind stopper M20 x 1.5 
- remote electronics - 1 x cable entry M20 x 1.5 

(cable -0 5 ... 9 mm), 
1 x blind stopper M20 x 1.5 

or: 
- 1 x closing cap 1/2 NPT, 

1 x blind stopper 1/2 NPT 
or: 
- 1 x plug M12 x 1, 

1 x blind stopper M20 x 1.5 
- tags for plug connector 

acc. to DIN 43650 
Spring-loaded terminals for wire cross sections up to 2.5 mm2 
Connection cable between IP 68 instrument 
and remote electronics: 
- max. length 180 m 

- min. bending radius 2.5 mm (at 25°C) 
diameter approx. 8 mm 

- colour 
- standard black 
- Ex version blue 

10) Depending on the version. 
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Supplement 

Process conditions 

Product temperature, depending on 
measuring cell seal 11) 

- Viton -20 ... +120°C 
EPDM -40 ... +120°C 

(1 h: +140°C cleaning temperature) 
- Kalrez Spectrum -10 ... +120°C 

Calibration position 
Influence of the installation position 
Vibration resistance 

upright, diaphragm points downward 
< 0.2 mbar/20 Pa 
mechanical vibrations with 4 g and 
5 ... 100 Hz 12) 

Indicating and adjustment module PLICSCOM 

Power supply and data transmission through VEGABAR via 
sliding contacts (I2C bus) 

Display 
Adjustment elements 

LC display in full dot matrix 
4 keys 

Protection 

Materials 
- housing 
- inspection window 

IP 20 (mounted in VEGABAR: IP 40) 

ABS 
Polyester foil 

Power supply 

Supply voltage 
- non-Ex instrument 
- EEx is instrument 
- Exd instrument 
Permissible residual ripple 
- < 100 Hz 
- 100 Hz 10 kHz 
tepid 
900 I' 

675 

450 

250 

0 

HARTS load 

12 ... 36 V DC 
12 ... 30 V DC 
18 ... 36 V DC 

U 1 V 
ss 

U 10 mV 
ss 

see diagram 

Voltage limit 
non-Ex instrument/Exd instru- 

Voltage limit ment 

EEx is 
instrument 

11111111111 1111 
15 8 21 24 27 

, Power supply 
33 36 V 

11) With process fitting PVDF max. +100°C. 
12) Tested acc. to the regulations of the German Lloyd, GL-directive 2. 
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Supplement 

Electrical protective measures 

Protection 
- housing 
- remote electronics 

(with IP 68 version) 
Overvoltage category 
Protection class 

IP 66 or IP 68 

IP 65 
III 

Approvals 13) 

ATEX II 1G, 1/2G, 2G EEx is IIC T6, 
ATEX II 1/2G, 2G EEx d is IIC T6, WHG, ship approvals 

13) Deviating data with Ex applications: see separate safety instructions. 

Dimensions 
Plastic hous- Stainless 
ing steel hous- 

ing 

e /7 

* with display 

14710.1 
Ye If' r 

Aluminium Aluminium 
double chamber housing 
housing 

IP 68 version 
with cable outlet 

axial lateral 
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Supplement 

I ruments with screwed connection 

GG 

CA 

60 

y 
e92 

RD 

GW 

e78 

LA 

74 

RS 

GN 

TA 

o84 

RI 

GC 

RA/RB - 

e66 

0 105 

AA 
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Instruments with flange connection 

d2 

d4 

k 

EA, FB, FE 

-J 
CC 

d5 

EB, ED, EE 

Supplement 

D = outer flange diameter 
b = flange thickness 
k = diameter of hole circle 
d2 = diameter of holes 
d4 = seal ledge diameter 
d5 = extension diameter 
f = seal ledge strength 
Rt. = extension length 

Flange connection acc. to DIN 2501, seal ledge acc. to DIN 2526 Form D 

Order 
code 

Flange 
Size D b 

Hole 
k No. d2 

Seal ledge 
d4 f 

Extension 
RL1) d5 

Length L 

without 
display 

with 
display 

EA DN 40/PN 40 150 18 110 4 18 88 3 - - 156 165 
FB DN 50/PN 40 165 20 125 4 18 102 3 -- 158 167 
FE DN 80/PN 40 200 24 160 8 18 138 3 - -- 162 171 

EB DN 40/PN 40 150 18 110 4 18 88 3 38 140 149 
ED DN 50/PN 40 165 20 125 8 18 138 3 38 142 151 

EE DN 80/PN 40 200 24 160 8 18 138 3 38 146 155 

Flange connection acc. to ANSI B 16.5, seal ledge RF 

Order Flange Holes Seal ledge Extension Length L 
code Size D b k No. d2 d4 f RL1) d5 without 

display 
with 
display 

FH 2" 150 lbs 152.4 19.1 120.7 4 19.1 91.9 1.6 - 157.1 166.1 
Fl 3" 150 lbs 190.5 23.9 152.4 4 19.1 127.0 1.6 - 161.9 170.9 

1) Order-specific. 
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Supplement 

instruments with connection for the paper industry 

e 48 

e 115 

BA/BB FT 

* with display 

Remote electronics 

ca. 69$ 

o77 

38 

115 

FG 

62 VEGABAR 64 -4 . . 20 mA/HART® 
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Supplement 

CE conformity declaration 

.:'Deciatetion of conformity 
,.:Declaration de conformit0 

VEGA Grieshaber KG 
Am Hohensteln 113 

77761 Schiltach 

erklart in alleiniger Verantwortung, class das Produkt / "declare under 
our sole responsibility that our product / declare sous sa seule 

responsabilite que le produit 

VEGABAR 52.X*, 52.C*, 53.X*, 53.C* 
VEGABAR 61.X*, 61.C*, 64.X*, 64.C*, 65.X*, 65.C*, 66.X*, 

trait Elektronik H (4...20.mA HART) 
66.C*, 67.X*, 67.C* 

auf das sich diese Erklarung bezieht, mit den folgenden Normen 
ubereinstimmt / to which this declaration relates is in conformity 
with the following standards / auquel se Were cette declaration 

est conforme aux normes 

EN 61326: 1997 / Kassa B) 
EN 6:1.326: 19971 Al : 1998 

EN 61010 - 1 : 2001 

gemat3 den Bestimmungen der Richtlinien / following the"provision 
of Directives / conformement aux dispositions des Directives: 

73/23 EWG 
89/336 EWG 

Schittach, 07.11.2002 

Josef Fehrenbach 
EntWicklungsleitung 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone (07836) 50-0 
Fax (07836) 50-201 
E-Mail info@de.vega.com 
www.vega.com 

CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
processing systems correspond to the information avail- 

able at the time of printing. 

Technical data subject to alterations 27525-EN-030601 
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gla ELECTRIC 

1I 
TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Hydrastatic Level Sensor 

Location: Wet Well 

Model Numbers: BR.64XXGG1SHTMAX 
DIS12.XBXW 

Manufacturer: Vega 

Supplier: Vega 
398 The Boulevarde 
Kirrawee NSW 2232 
Ph. 02 9542 6662 
Fx. 02 9542 6665 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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ISO 9001 

vEsQ 

Prtifzertifikat 
fiir Druckmessumformer 

Test certificate for pressure transmitters 

VEGA 

VEGA bestatigt, dass die zur Gualitatspriifung des Erzeugnisses eingesetzten Messmittel giiltig kalibriert 
and auf nationale Norma le der Physikalischen Technischen Bundesanstalt (PTB) rackfahrbar sind. 
VEGA confirms that all instruments used to assure the quality of our products are calibrated and traceable to 
national standards of PTB (Physikalischen Technischen Bundesanstalt) 

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach, Tel. 0 78 36/50-0, Fax. 0 78 36/50 201 

Druckmessumformer / Pressure transmitter: 

Messbereich / Meassuring range: 

Seriennummer / Series no.: 

Ausgang / Output: 

Zulassungen / Approvals: 

Kennwerte / Characteristics: 

Kennliniencharakteristik / Output characteristics: 

WELL72 

0 bis/to 0,4 bar rel. 

0 bis/to 40 kPa rel. 

13626099 

4 ... 20mA, HART 

OHNE 

0,000 bis/to 0,400 bar rel. 

4,006 bis/to 20,003 mA 

Kundennummer 
Customer ID 

Auftragsnummer 
Order number 

Auftragsposition 
Order position 

44741 

1109544 

4 

max. zul. Abweichung bezogen auf Messbereich: 
/ Dev. in linearity rel. to measuring range 

< 0,25 % 

Ref.-Druck / Ref. pressure [bar]: 0,000 0,100 0,200 0,300 0,400 

Soll-Ausgang / Ideal output ErnA]: 4,006 8,007 11,999 16,004 20,003 

Ist- Ausgang / Real output [mA]: 4,006 7,998 11,998 15,998 20,003 

Abweichung / Accuracy j°/..]: 0,00 -0,05 -0,01 -0,04 0,00 

Temperatureinfluss 
/ Temperature influence: 

Temperaturfehler bei 0 bar rel. 
/ Temperature accuracy at 0 bar rel. 

Bezogen auf den Messbereich / Related to the measuring range 

zugstemperatur 20 °C / Ref. temperature 20 °C 

Temperatur [°C] 
Temperature 

Ist- Ausgang [mA] 
Real output 

. . 

Abweichung [ %] 

Accuracy 

Datum / Date: 13.10.2003 Unterschrift / Signature' 

P/ bar 

0 20 60 100 

4,007 4,006 4,000 3,997 

0,01 0,00 -0,04 -0,05 
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I 

Order No: 1109544_5 

Operating Instructions 
VEGADIS 12 
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Safety information, Note Ex area 

Safety information 
Please read this manual carefully, and also take 
note of country-specific installation standards 
(e.g. the VDE regulations in Germany) as well 
as all prevailing safety regulations and acci- 
dent prevention rules. 

For safety and warranty reasons, any internal 
work on the instruments, apart from that in- 
volved in normal installation and electrical con- 
nection, must be carried out by qualified VEGA 
personnel. 

Note Ex area 
Please note the approval documents (yellow 
binder), and especially the included safety 
data sheet. 

2 VEGADIS 12 
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Product description 

1 Product description 

1.1 Function and configuration 

VEGADIS 12 is an external connection hous- 
ing with integrated adjustment elements. It is 
connected via the VEGA special cable with 
breather capillaries or a three-wire standard 
cable to the hydrostatic pressure transmitter 
VEGAWELL 72 - 4 ... 20 mA/HART®, 
VEGABAR 74 or VEGABAR 75. VEGADIS 12 
is connected to the supply and signal circuit 
of the pressure transmitter and does not 
require a separate external energy source. 

VEGADIS 12 has the following functions: 
- adjustment of zero, span and ti 

- atmospheric pressure compensation for 
the pressure transmitter 

- measured value display (optional). 

As a standard feature, VEGADIS 12 is 
equipped with an adjustment module for the 
pressure transmitter. The optional display is 
located in the housing cover and is equipped 
with a bar graph and a digital display indica- 
tion. In this version, additional adjustment 
elements for indication scaling are integrated. 

1.2 Types and versions 

VEGADIS 12 without display 

I, o 

VEGADIS 12 with display 

o 

5-(1.2±9 vcTA 

4 VEGADIS 12 
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Product description 

1.3 Technical data 

Standard data 

Materials and weight 
Housing 
Ground terminal 
Display window 
Breather facility 
Weight 

Adjustment and indicating elements 

high-resistance plastic PBT (Polyester) 
stainless steel 1.4305 
Lexan 
PTFE filter element 1) 

approx. 0.5 kg 

Adjustment elements 

Adjustment elements with display 
Display (option) 

Connection 

2 keys, 1 rotary switch 

2 x 2 keys, 2 x 1 rotary switch 
LC multifunctional display with 
- bar graph (20 segments) 
- digital value (4 digits) 
- tendency indicator for rising or falling values 

Cable entry 
Screw terminals 

Adjustment circuit 

M20 x 1.5 (for cable 0 5 ... 9 mm) 
for wire cross-section up to 2.5 mm2 

Connection to 

connection cable 

Cable length 

1) air permeable and humidity blocking 

VEGAWELL 72 - 4 ... 20 mA /HART', 
VEGABAR 74 or VEGABAR 75 
VEGA special cable with breather capillaries 
or 3-wire standard cable 
max. 200 m 

VEGADIS 12 5 
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Product description 

Supply and signal circuit (analogue transmission, 4 ... 20 mA) 

Supply voltage via pressure transmitter 
in conjunction with VEGADIS 12 

- without display 
- with display 
Max. input current 
Range of the current signal 
Max. permissible load 

Load diagram without display 

Load diagram with display 

Protective measures 

12 ... 36 V DC 
17 ... 36 V DC 
150 mA 
3.5 ... 22 mA 
depending on the supply voltage 
(see load diagrams) 

8 900 

2 
c c 

Pio 600 
0 

300 

12 

700 

500 

300 

100 

77 
18 24 30 36 

I I 

Voltage of the external energy U, in Volt 

18 24 30 36 

Voltage of the external energy 1.1, in Volt 

Housing 
Protection class 
Overvoltage category 

Ambient conditions 

IP 65 1) 

III 

III 

Ambient temperature 
- VEGADIS 12 -40°C ... +85°C 
- VEGADIS 12 with display -20°C ... +70°C 
Storage and transport temperature -40°C ... +85°C 

1) Maintaining the housing protection IP 65 requires the use of a seal in the cable entry fitting to the cable. If 

the supplied seal does not fit, the customer has to provide a suitable one. 

6 VEGADIS 12 
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Product description 

1.4 Approvals 

If a pressure transmitter or the external housing is used in hazardous areas, approved ver- 
sions should be used. 

The respective official documents (test reports, test certificates and conformity certificates) 
must be noted for these applications. These are supplied with the respective instrument. 

General approvals 
VEGADIS 12 CENELEC EEx is IIC 

CE conformity C ( 
The external housings VEGADIS 12 or VEGADIS 12 Ex meet the protective regulations of 

EMC (89/336/EWG) and NSR (73/23/EWG). The conformity has been judged acc. to the 
following standards: 
EMC Emission EN 50 081 

Susceptibility EN 50 082 
NSR EN 61 010 

NAMUR regulations 
Full compliance with NAMUR regulations NE21, May 1993. 

VEGADIS 12 7 
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Product description, mounting 

1.5 Dimensions 

without display 38 

Ajagil& 

with display 

2 Mounting 

VEGADIS 12 can be mounted in the following ways: 
- on carrier rail 35 x 7.5 acc. to EN 50 022 
- on mounting sheet or to the wall. 

In case of vertical wall mounting, the cable entry must point downwards to avoid moisture 
ingress. 

If VEGADIS 12 is additionally used for atmospheric pressure compensation for the pressure 
transmitter, the following must be noted: 
- there must be the same atmospheric pressure on the breather facility as on the vessel 
- the breather facility must not be clogged or dirty. 

8 VEGADIS 12 
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Electrical connection 

3 Electrical connection 

3.1 Connection instructions 

VEGADIS 12 is connected to the supply and 
signal circuit of the pressure transmitter and 
does not require a separate external energy 
source. 

Block diagram 

Pressure 
transmitter 

VEGADIS 
12 

Option: 
Display 

External 
energy 
source 

The electronics in the pressure transmitter is 
designed in two-wire technology and re- 
quires a supply voltage of 12 ... 36 V DC, 
with display 17 ... 36 V DC. Supply voltage 
and current signal are led via the same two- 
wire connection cable to the connection termi- 
nals. The third cable between pressure 
transmitter and VEGADIS 12 is used for 
transmission of the adjustment data. 

The external energy is provided via a sepa- 
rate power supply unit: 
- power supply unit, e.g. VEGASTAB 690 
- processing unit with integrated DC current 

source (e.g. active DCS input) 

Make sure that the external energy source is 

reliably separated from the mains circuits 
acc. to DIN VDE 0106, part 101. The above 
mentioned VEGA instruments meet this re- 
quirement and protection class III is therefore 
ensured. 

The external energy source must deliver a 
terminal voltage of at least 12 V or 17 V to the 
transmitter. The actual terminal voltage on the 
transmitter depends on the following factors: 
- output voltage UH of the external energy 

source under nominal load. 
- load resistances of the instruments in the 

current circuit. 

For electrical connection in general, the fol- 
lowing points should be given attention: 
- The connection must be made according to 

the national installation standards (e.g. in 
Germany acc. to the VDE regulations). 

- To avoid damage of the electronics, the 
terminal voltage must not exceed 36 V. 

- The connection elements have built-in pro- 
tection against polarity reversal. 

- The wiring between pressure transmitter 
and VEGADIS 12 or between VEGADIS 12 
and the power supply can be made with 
standard three or two-wire cable. 

- If strong electromagnetic interferences are 
expected, screened cable is recom- 
mended. The screening must be made on 
both ends. For use in Ex areas, the installa- 
tion regulations must be noted. 

- If overvoltages are expected, we recom- 
mend the installation of VEGA overvoltage 
arresters. 

- A seal fitting the cable must be used in the 
cable entry. 

VEGADIS 12 9 
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Electrical connection 

3.2 Wiring plan 

VEGADIS 12 without display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 

Capillaries 

br 

bl 

963 

Screen 

I 1 

- I I 

Adjustl-rie!nt 

VEGADIS 12 

wER 
TRANSMITTEFI 

ti 

ZERO( 

OPERATE 

PAN 

VMGA 

000 
TR. NS.4IT rE NOT USED 

VEGADIS 12 

bl 

go 

External energy 
source 
12...36VDC 
4 . 20 mA 

Control instru- 
ment 4 ... 20 mA 
measurement 

10 VEGADIS 12 
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Electrical connection 

VEGADIS 12 with display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br 

Screen 

VEGADIS 12 

Jot 

Ogee 
=PA 3 

000 
1-1,b1 NS Alr-Eti DISPLAY I I 

Display 

rt 

VOAOIS 2 

External energy 
source 
17 ...36VDC 
4 ... 20 mA 

+ Control instru- 
ment 4 ... 20 mA 

- measurement 

WS 
V I 0 

or 

n LW 

VEGADIS 12 11 
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Setup 

4 Setup 

4.1 Adjustment elements 

Rotary switch: 
Select the 
requested 
function 

Adjustment for 
pressure transmitter 

Key '+': 
Change value 
(rising) 

Key '2: 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 

Choose the requested func- 
tion with the rotary switch. 
With the '4-* and '-' keys you 
modify the signal current to 
the requested values or set 
the suitable integration time. 
Set the rotary switch to posi- 
tion °OPERATE'. The set val- 
ues are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

4.2 Adjustment and indicating elements (version with display) 

Key '+': 
Change value 
(rising) 

Rotary switch- 
Select requested 
function 

Adjustment for 
pressure transmitter Adjustment for 

display 

Key 
Change value 
(falling) 

Tendency indication 

Bar graph 

Key '+': 
Change value 
(raising) 

Rotary switch: 
Select requested 
function 

Key .2: 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 
(see section 4.1) 

Adjustment system (dis- 
play) 

With the rotary switch you 
choose the requested func- 
tion. 
With the "+" and "-' keys you 
change the display indication 
to the requested values or set 
the suitable decimal point. 
Then set the rotary switch to 
position 'OPERATE". The set 
values are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

Digital value: 
- 4 digits as well as sign and decimal point 
- individual scale from -9999 ... +9999 

12 VEGADIS 12 
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Setup 

4.3 Adjustment of the transmitter 

Adjustment 

To adjust the beginning of the measuring 
range and end value of the measuring range, 
connect an ammeter to terminals 10 and 12. 
The measured value is identical to the output 
current. 

1 Adjust zero 
(vessel empty) 
Set the rotary switch to zero. 
Set a current of 4 mA by pushing the "+" 

and "-" key. 

2 Adjust span 
(max. vessel level) 

o Set the rotary switch to span. 
Set a current of 20 mA by pushing the "+° 

and key. 

Adjustment range of the measuring range 
final value: 
3.3 % ... 120 % of nominal range 

Adjustment instructions: 
- A modification of the beginning of the 

measuring range does not influence the 
adjusted span. 

- It is also possible to adjust currents for 
partial fillings, e.g. 8 mA for 25 % and 
16 mA for 75 %. The electronics then calcu- 
lates automatically the current values for 
0 % and 100 % (only possible with a delta 

3 %). 
- The current value first changes in steps of 

6 pA steps, then after approx. 10 sec. of 
pressing, in steps of about 300 pA. 

- If the current values react to the key press- 
ing with a time delay, this can have two 
reasons: 
- the last adjustment was carried out with 

a level considerably deviating from the 
actual level. 

Integration time 

An integration time ti of 0 ... 10 sec can be set 
for damping level fluctuations. 

Procedure: 
Set rotary switch to ti. 

By pushing the "-' key 10 times, make sure 
that the integration time is set to 0 sec. 
For every 1 sec requested integration time, 
push the "+" key once. 

The integration time is the time required by 
the current output signal to reach 90 % of the 
actual level after a sudden level change. 

4.4 Scaling of the indication 

The display provides the current values 
4 ... 20 mA as bar graph and as digital value. 

Bar graph 
At 4 mA no segment of the bar graph ap- 
pears, at 20 mA all segments appear. This 
assignment is fixed. 

Digital value 
The digital value can be scaled individually 
between -9999 ... +9999 via the adjustment 
module. 

1 Adjust zero 
Set the rotary switch to zero. 
Set the requested value, e.g. 0 by pushing 
the "+" and "-* key. 

2 Adjust end 
Set the rotary switch to end. 
Set the requested value, e.g. 1000 by 
pushing the "+" and "--' key. 

3 Adjust the decimal point (point) 
Set the rotary switch to point. 
Set the requested values, e.g. 8888 (no 
decimal point) by pushing the "+" and "-" 
key. 

VEGADIS 12 13 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 448 of 622



5 Diagnostics 

5.1 Maintenance 

VEGADIS 12 is maintenance-free. 

5.2 Failure rectification 

In case of an instrument failure, please check 
the following: 
- the atmospheric pressure compensation 
- the electrical connections and components. 

Check atmospheric pressure compen- 
sation 
First of all open the housing cover. The indi- 
cated measured value must not change. 
However, if the indicated value changes 
nevertheless, the compensation of the atmos- 
pheric pressure is not ensured. Please there- 
fore check: 
- the breather facility on the housing 
- the capillaries in the special cable. 

Note: 
There must be always the same atmospheric 
pressure on the breather facility as on the 
open vessel. 

Check electrical components 

Terminals 
VEGADIS 12 

Voltage Current 

mA 

External energy 
source 

Current 

Diagnostics 

Instruction for Ex applications 
Deviating from the previous assignment, the 
terminals 10 and 12 are here used for brief 
connection to a certified, active, floating (max. 
value: 470 mW) or to an individual passive, 
floating measuring instrument. For connec- 
tion, the regulations for wiring of intrinsically 
safe circuits (measuring instrument, supply 
and signal circuit) must be noted. 

Voltage 
- Check the terminal voltage on VEGADIS 12 

(must be at least 12 V DC or 17 V DC with 
display). 

Current 

Current value Condition 

3.8 ... 20.5 mA standard range for output 
current 

0 mA signal cable interrupted 

< 3.6 mA electronics or pressure 
sensor element defective 

22 mA electronics,or pressure 
sensor element defective 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone (0 78 36) 50 - 0 
Fax (0 78 36) 50 - 201 
E-mail info@de.vega.com 
www.vega.com 

ISO 9001 

vErIAQ CE 
All statements concerning scope of delivery, application, practical 
use and operating conditions of the sensors and processing sys- 
tems correspond to the latest information at the time of printing. 

Technical data subject to alterations 
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About this document 

1 

1 About this document 

1.1 Function 

This operating instructions manual gives you all the 
information you need for quick set-up and safe opera- 
tion of VEGAWELL 72. Please read this manual be- 
fore you start set-up. 

1.2 Target group 

This operating instructions manual is addressed to 
trained specialist staff. The contents of this manual 
should be made available to this personnel and put 
into practice by them. 

1.3 Symbolism used 

Information, tip, note 
This symbol indicates helpful additional information. 

Caution 
This symbol informs you of a possible and danger- 
ous situation. Ignoring this cautionary note can impair 
the person and/or the instrument. 

Ex applications 
This symbol indicates special instructions for Ex ap- 
plications. 
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About this document 

List 
The dot put in front indicates a list with no implied 
sequence. 

-> Action 
This arrow indicates a single action. 

1 Sequence 
Numbers set in front indicate successive steps in a 
procedure. 
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For your safety 

2 For your safety 

2.1 Authorised personnel 

All operations described in this operating instructions 
manual must only be carried out by trained and au- 
thorised personnel. For safety and warranty reasons, 
any internal work on the instruments must only be 
carried out by qualified VEGA personnel. 

2.2 Appropriate use 

VEGAWELL 72 is a suspension pressure transmitter 
for level and gauge measurement. 

2.3 Warning about misuse 

Inappropriate or incorrect use of the instrument can 
give rise to application-specific hazards, e.g. vessel 
overfill or damage to system parts by wrong mount- 
ing or setting. 

2.4 General safety instructions 

VEGAWELL 72 is a high-tech instrument requiring the 
strict observance of standard regulations and guide- 
lines. The user must take note of the safety instruc- 
tions in this operating instructions manual, the coun- 
try-specific installation standards (e.g. the VDE 
regulations in Germany) as well as all prevailing 
safety regulations and accident prevention rules. 
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For your safety 

2.5 CE conformity 

The VEGAWELL 72 pressure transmitter is CE con- 
form to EMC (89/336/EWG) and NSR (73/23/EWG) 
and fulfils the Namur recommendation NE 21. 
Conformity has been judged acc. to the following 
standards: 

EMC 
- Emission EN 61326: 1997/ A1: 1998 (class B) 
- Susceptibility EN 61326: 1997/A1: 1998 
NSR EN 61010-1: 1993. 

2.6 Safety instructions for Ex areas 

Take note of the Ex specific safety instructions for Ex 

applications. These are part of the operating instruc- 
tions manual and come with Ex approved instru- 
ments. 

2.7 Environmentally responsible behaviour 

Protection of the environment is one of our most im- 
portant duties. That is why we have introduced an 
environmental management system that focuses on 
continuous improvement of company environmental 
protection. The environmental management system is 
certified acc. to DIN EN 14001. 

Please help us fulfil this obligation by observing the 
environmental instructions in this manual. 
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Product description 

Scope of delivery 

Components 

3 Product description 

3.1 Configuration 

The scope of delivery encompasses: 
the VEGAWELL 72 pressure transmitter with sus- 
pension cable 
optional straining clamp or screwed connection 
documentation 
- this operating instructions manual 
- test protocol 
- Ex-specific safety instructions (with Ex ver- 

sions) and if necessary further certificates. 

VEGAWELL 72 consists of the following components: 
transmitter 
suspension cable 

The components are available in different versions. 
By combining them in various ways in the order 
code, manifold instrument versions can be created 
(see technical data in the supplement). 

Fig. 1: 

Example of a VEGAWELL 72 with screwed connection 
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Product description 

Application area 

Principle of operation 

Power supply 

3.2 Principle of operation 

VEGAWELL 72 is used for level and gauge measure- 
ment in wells, basins and atmospherically open ves- 
sels') especially in drinking water and waste water 
treatment. 

The sensor elenient is a CERTEC® measuring cell 
with a flush ceramic diaphragm. The hydrostatic 
pressure induces a capacitance change in the meas- 
uring cell via the ceramic diaphragm. This capaci- 
tance change is converted by the integrated digital 
electronics into a 4 ... 20 mA output signal. 

/704,94 sok 

Fig. 2: 
The CERTEC® measuring cell is flush mounted into the pres- 
sure transmitter 

The VEGAWELL 72 has a two-wire electronics 
4 ... 20 mA/HART® for power supply with: 

12 ... 36 V DC (non-Ex instrument) 
12 ... 29 V DC (EEx is instrument). 

1) For use in atmospherically closed vessels under vacuum, 
VEGAWELL 72 is available with absolute pressure ranges. 

VEGAWELL 72 -4 .. 20 mA/HART® 9 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 460 of 622



Product description 

Packing 

3.3 Adjustment 

VEGAWELL 72 with 4 ... 20 mA / HART® offers three 
adjustment options: 

External connection housing VEGADIS 12 
PC with adjustment software VVO 
HART® handheld. 

The entered parameters are generally saved in 

VEGAWELL 72, if you adjust with VVO they can also 
be saved in the PC. 

3.4 Storage and transport 

Your instrument was protected by packaging during 
transport. Its capacity to handle normal loads during 
transport is assured by a test acc. to DIN 55439. 

The packaging consists of carton. It is environmen- 
tal-friendly and recyclable. Dispose of the packing 
material via specialised recycling companies. 

Climatic conditions Storage and transport temperature -50°C up to') 
Relative humidity 20 ... 85 %. 

1) See technical data, product temperature under process 
conditions. 
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4 Mounting 

4.1 Select installation position 

Keep the following points in mind when selecting the 
installation position: 

Lateral movements of the transmitter can cause 
measurement errors. 

-> Mount VEGAWELL in a calm area or in a suitable 
protective tube. 
The suspension cable contains a capillary for at- 
mospheric pressure compensation. 

-> Lead the cable end to a dry environment or into a 
suitable terminal housing. 

VEGA recommends VEGADIS 12 for this purpose. It 
contains connection terminals and a filter element for 
pressure compensation. For outdoor mounting , a 
suitable protective cover is available. 

The measuring cp11 cover prevents mechanical 
damage to the measuring cell. It may only be 
removed when the instrument is used in extremely 
dirty water. 

To the processing 
unit and power sup- 
ply 

Fig. 3: 
Mounting example deep well measurement 
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Mounting 

4.2 Mounting procedure with straining clamp 

Fig. 4: 
Straining clamp 

Mount VEGAWELL 72 with straining clamp as follows: 
1 Hang the straining clamp on a suitable wall hook 
2 Lower VEGAWELL to the requested measuring 

height 
3 Move the clamping brackets upward and push the 

suspension cable between the clamping brackets 
4 Hold the suspension cable, shift the clamping 

brackets downward and fix with-a light blow 

Dismounting is carried out in reverse order. 

K.) 
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4.3 Mounting procedure with screwed 
connection 

Fig.5: 
Screwed connection 

Mount VEGAWELL 72 with screwed connection as 
follows: 
1 Weld mounting boss G11/2A or 11/2 NPT into the 

vessel top 

We recommend the following VEGA mounting acces- 
sory 

Mounting boss G11/2A of stainless steel 1.4571, 
article no. 2.21 993. 

2 Lower VEGAWELL through the mounting boss to 
the requested height 

3 Slide the seal ring') for the screwed connection 
over the suspension cable 

4 Lead the suspension cable from below through 
the opened screwed connection 

5 Slide the seal cone and cone bushing over the 
suspension cable, fasten manually with the seal 
screw 

6 Turn the screwed connection into the socket, fas- 
ten with SW 30, then fasten seal screw with SW 19 

1) only with G 1 1/2 A 
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Mounting 

Height correction: 
1 Loosen seal screw with SW 19 
2 Slide seal cone and cone bushing over the re- 

quested position on the cable 
3 Fasten seal screw 

Dismounting is carried out in reverse order. 

N.) 
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Connection to power supply 

Note safety instructions 

1 
Take note of safety instruc- 
tions for Ex applications 

Select voltage supply 

5 Connection to power supply 

5.1 Prepare connection 

Always observe the following safety instructions: 
Connect only in the complete absence of line volt- 
age 
If overvoltages are expected, overvoltage arrest- 
ers for the power supply side') should be in- 
stalled. 

We recommend VEGA overvoltage arresters 
USB 62-36G.X. 

In hazardous areas you should take note of the ap- 
propriate regulations and type approval certificates 
of the sensors and power supply units. The sensors 
must only be operated on intrinsically safe circuits. 
The permissible electrical values are stated in the 
certificate. 

Provide a reliable separation between the supply 
circuit and the mains circuits acc. to DIN VDE 0106 
part 101. The VEGA power supply units VEGATRENN 
149AEx, VEGASTAB 690, VEGADIS 371 as well as all 
VEGAMETs meet this requirement. When using one 
of these instruments, protection class III is ensured 
for VEGAWELL 72. 

Bear in mind the following factors regarding supply 
voltage: 

Reduction of the output voltage of the power sup- 
ply unit under nominal load 
Influence of additional instruments in the circuit 
(see load values in Technical data). 

1) VEGAWELL 72 has an integrated overvoltage protection. 
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Connection to power supply 

Select connection cable 

Select connection 
cable for Ex appli- 
cations 

VEGAWELL 72 is connected with standard two-wire 
cable. When connecting to VEGADIS 12, the cable 
must have an outer diameter of 5 ... 9,mm to ensure 
the seal effect of the cable entry. 

Connection cable 

Power supply 

Fig. 6: 
top: direct connection of VEGAWELL 72 to power supply 
bottom: connection of VEGAWELL 72 via VEGADIS 12 to power 
supply 

If strong electromagnetic interference is expected, 
shielded cable is recommended. The screen should 
be grounded on both ends' ). 

Take note of the corresponding installation regula- 
tions for Ex applications. 

I) Connect screen to --terminal. Earth the ground screen 
correctly outside on the housing. The two terminals are 
galvanically connected. 
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Connection to power supply 

5.2 Connection procedure 

Direct connection to power Proceed as follows: 
supply 1 Lay the suspension cable') up to the terminal 

compartment. The bending radius must have at 
least 25 mm 

2 Connect the individual wires to the terminals acc. 
to the wiring plan 

Connection to power sup- 
ply via VEGADIS 12 

Proceed as follows: 
1 Snap VEGADIS 12 into carrier rail or screw onto 

mounting plate 
2 Loosen cover screws and detach cover 
3 Lead suspension cable through the cable entry 

into VEGADIS 12 
4 Loosen terminal screws with a screwdriver 
5 Insert wire ends into the open terminals acc. to 

the wiring plan 
6 Tighten terminal screws with a screwdriver 
7 Check the hold of the wire ends in the terminals 

by slightly pulling on them 
8 Tighten the compression nut of the cable entry, 

the seal ring must cover the cable completely 
9 Connect supply cable acc. to steps 3 to 8 

10 Screw the housing cover back on 

The electrical connection is finished. 

1) The suspension cable is prepared and ready for use ex 
works. If the cable is shortened, fasten the type identifica- 
tion tag with holder back onto the cable. 
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Connection to power supply 

Direct connection 

Connection via 
%tcr! Arme 19 

G.%.1 I-11J 

5.3 Wiring plans 

Screen 

Breather capillaries 

Suspension cable 

+ 12 36 V DC for power 
supply or to the 

- processing system 
(4 ... 20 mA) 

is used in conjunction with 
VEGADIS 12, otherwise con- 
nect to minus 

Fig. 7: 

Wiring suspension cable 

Breather capil- 
laries 

Suspen- 
sion cable 

Screen 1) 

For power 
supply or to 
the process- 
ing system 
(4 ... 20 mA, 
12 ... 36 V DC) 

Control instru- 
ment 
(4 ... 20 mA 
measurement) 

Fig. 8: 
Terminal assignment VEGADIS 12 

1) Connect screen to +-terminal. Earth ground cable correctly 
outside on the housing. Both terminals are galvanically 
connected. 
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Set-up 

Scope of adjustment 

Adjustment elements 

6 Set-up 

After mounting and electrical connection, VEGAWELL 
72 is ready for operation. 

-> Switch on power supply 

The electronics carries out a self-test for approx. 2 s. 

Then VEGAWELL 72 delivers a current of 4 ... 20 mA 
according to the actual level. 

6.1 With VEGADIS 12 

zero - begin of the meas. range 
span - end of the meas. range 
ti - integration time 

Rotary switch: Key "+" - 

select the re- change value 
quested function (rising) 

Key "-" - 

change value 
(falling) 

Fig. 9: 
Adjustment elements of VEGADIS 12 
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Adjustment system 

Set-up procedure 

Select the requested function with the rotary 
switch. 
With the [+] and [-] key you set the signal current 
or the integration time. 
Finally, the rotary switch is set to position "OPER- 
ATE". 

The set values are transferred to the EEPROM 
memory and remain there even in case of voltage 
failure. 

For adjustment with VEGADIS 12 you proceed as 
follows: 
1 Open housing cover 
2 Connect hand-held multimeter to terminals 10 and 

12 

3 Begin of the meas. range: Set rotary switch to 
"zero" 

4 Empty the vessel/basin or pull out VEGAWELL 
completely 

5 Set a current of 4 mA with the [+] and [-] keys 
6 End of the meas. range: Set rotary switch to 

"span" 
7 Fill the vessel/basin or lower VEGAWELL com- 

pletely 
8 Set a current of 20 mA with thej +] and [-] keys 
9 Operation: Set the rotary switch to "OPERATE" 
10 Close the housing cover 

The adjustment data are effective, the output current 
4 ... 20 mA corresponds to the actual level. 

fil 

z 
Ca O 
N.) O 
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Set-up 

Connect the PC 

6.2 With PC and VVO 

Fig. 10: 

Connection of the PC to VEGADIS 12 or to the communication 
resistance 

Required components: 
VEGAWELL 72 
PC with VVO 
VEGACONNECT 3 
Communication resistance 250 Ohm 
Power supply, e.g. power supply unit 

Take note of the appropriate installation regulations 
for Ex applications. 

1) The input resistance of the power supply is generally low- 
resistance. This damps the HART® signal. The communica- 
tion resistance of 250 Ohm increases the resistance of the 
signal circuit and prevents damping. 
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Maintenance and fault rectification 

7 Maintenance and fault rectification 

7.1 Maintenance 

In standard operation, the VEGAWELL 72 process 
pressure transmitter is maintenance-free. 

When the instrument is being cleaned externally, care 
should be taken to avoid mechanical damage, espe- 
cially to the diaphragm. Cleaning detergents should 
neither corrode the seal nor other components of 
VEGAWELL 72. 

7.2 Fault rectification 

Fault Possible reason Rectifying measure 

4 ... 20 mA 
signal not 
stable 

level fluctuations set integration time 
via VEGADIS 12 
or VVO 

no atmospheric 
pressure compensation 

check capillaries, 
if necessary cut 
them clean 

check pressure 
compensation of 
VEGADIS 12, 
if- necessary clean 
filter element 

4 ... 20 mA 
signal missing 

incorrect connection 
to power supply 

check connection 
acc. to chapter 5.3 
and correct if 
necessary acc. to 
chapter 5.2 

no power supply check cables for 
line break and re 
pair if necessary 

power supply too low 
or load resistance too 
high 

check and adapt 
if necessary 
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Maintenance and fault rectification 

Fault Possible reason Rectifying measure 

Current 
signal 22 mA 

electronics module or 
meas. cell defective 

exchange instru- 
ment or return for 
repair 

For Ex applications, the regulations for wiring of in- 
trinsically safe circuits must be observed. 

7.3 Repairing the instrument 

If it is necessary to repair VEGABAR 72, pease send 
the instrument to the following address: 

VEGA Grieshaber KG 
Repair department 
Am Hohenstein 113 
77761 Schiltach 
Germany 

VEGAWELL 72 -4 ... 20 mA/HART® 23 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 474 of 622



Dismounting 

8 Dismounting 

8.1 Dismounting procedure 

Take note of chapters "4 Mounting" and "5 Connect 
power supply" and carry out the listed steps in re- 
verse order. 

8.2 Disposal 

VEGAWELL 72 consists of materials which can be 
recycled by specialised recycling companies. We 
have purposely designed the electronic modules to 
be easily separable. Mark the instrument as scrap 
and dispose of it according to government regula- 
tions. 

Materials: see technical data 

If you cannot dispose of the instrument correctly, 
please contact us concerning disposal methods or 
return. 

N). 

m 
z 

(.0 
N.) 0 
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Supplement 

Supplement 

Technical data 

General data 

Instrument name suspension pressure transmitter 
VEGAWELL 72 

Materials, wetted parts 
- transmitter 
- diaphragm 

- suspension cable 
- meas. cell seal 
- protective cover 

stainless steel 1.4435 
sapphire-ceramic® 
(99.9 % oxide ceramic) 
PE, FEP, PUR 
Viton, Kalrez, EPDM 
PA 

Materials, non -wetted parts 
- straining clamp 

closing screw 
external connection 
housing VEGADIS 12 

stainless steel 1.4301 
stainless steel 1.4435 

plastic PBT (Polyester) 

Weights 
basic weight 

- suspension cable 
- straining clamp 
- screwed connection 

approx. 0.7 kg 
approx. 0.1 kg/m 
approx. 0.2 kg 
approx. 0.4 kg 

Input variable 

Nominal measuring range (gauge/absolu 
0...0.1 bar / 0...10 kPa 

Gauge pressure resistatLow 
15 bar / 1 500 kPa 

pressure 
-0.2 bar / 

resistance 
-20 kPa 

0...0.2 bar / 0...20 kPa 20 bar / 2 000 kPa -0.4 bar / -40 kPa 

0...0.4 bar / 0...40 kPa 30 bar /_3 000 kPa -0.8 bar / -80 kPa 

0...1.0 bar / 0...100 kPa 35 bar / 3 500 kPa -1.0 bar / -100 kPa 

0...2.5 bar / 0...250 kPa 50 bar / 5 000 kPa -1.0 bar / -100 kPa 

0...5.0 bar / 0...500 kPa 65 bar / 6 500 kPa -1.0 bar / -100 kPa 

0...10.0 bar / 0...1 000 kPa 90 bar / 9 000 kPa -1.0 bar / -100 kPa 

0...25.0 bar / 0...2 500 kPa 130 bar / 13 000 kPa -1.0 bar / -100 kPa 

Zero 

Span 

adjustable between 
-20 ... +95 % of nominal range 
adjustable between 3.3 ... +120 % of 
nominal range 
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Supplement 

Output variable 

Output signal 
Resolution 
Fault signal 
Current limitation without fault 
Integration time') 
Rise time 
Fulfilled Namur recommendation 

4 ... 20 mA /HART® 
6 pA 
22 mA, 3.6 mA adjustable 
20.5 mA 
0 ... 10 s, adjustable 
70 ms (ti : 0 s, 0 ... 63 %) 
NE 43 

Accuracy 2) 

Reference conditions acc. to IEC 61298-1 
- temperature 
- relative moisture 
- air pressure 

18 ... 30°C 
45 ... 75 
860 ... 1060 mbar (86 ... 106 kPa) 

Determination of characteristics 
Characteristics 

limit point adjustment acc. to DIN 16086 
linear 

Deviation in characteristics 3) 

Accuracy class 
0.25 

0.1 

Turn down 
1 : 1 

up to 1 : 5 
up to 1 : 10 

1 : 1 

up to 1 : 5 

up to 1 :10 

Deviation in character. 
< 0.25 % 

< 0.3 % 
< 0.4 % 

< 0.1 % 
< 0.1 % 

< 0.2 % 

Influence of the ambient temperature 

Accuracy class 

0.25 

Turn down 

0.1 

1 : 1 

up to 1 : 5 

up to 1 :10 
1 : 1 

up to 1 : 5 

up to 1 :10 

Average temperature 
coefficient of the zero 
signal4) 
<0.15 %/10 K 

<0.225% /10 K 

<0.3 %/10 K 

<0.05 %/10 K 

0.075 %/10 K 

0.1 %/10 K 

1) 

2) 

3) 

4) 

5) 

The time required by the output signal to reach 63 % of the actual height after a jump. After the 
triple integration time, the output signal has reached 95 % of the height. 
Similar to DIN 16086, DIN V 19259-1 and IEC 60770-1. 
Incl. hysteresis and repeatability relating to the nominal measuring range. 
In the compensated temperature range of 0 ... 80°C, reference temperature 20°C. 
Acc. to IEC 60770-1, relating to the nominal measuring range. 
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Supplement 

Long-term stability 

Long-term drift of the zero signal 5) < 0.1 % per 2 years 

Ambient conditions 

Ambient temperature 
Storage and transport temperature 

Process conditions 

Product temperature depending on material 
Suspension cable/Meas. cell seal 
- PENiton 
- PURNiton 
- FEP/Kalrez 

Calibration position 
Influence of the installation position 
Vibration resistance 

-40 ... 
-40 ... 

+85°C (PE +60°C) 
+100°C 

-20 ... +60°C 
-20 ... +80°C 
-10 ... +80°C 

upright, diaphragm points downward 
< 0.2 mbar/20 Pa 
mechanical vibrations with 4 g and 
5 ... 100 Hz 6) 

Electromechanical data 

Suspension cable 
- configuration 

- wire cross-section 
- wire resistance 

tensile load 
- max. length 
- min. bending radius 

diameter 
- colour 

- PE non-Ex/Ex 
- PUR non-Ex/Ex 
- FEP non-Ex/Ex 

four wires, one suspension cable, 
one breather capillary, 
screen braiding, foil, cover 
0.5 mm2 
5_ 0.036 Ohm/m 
?_ 1.200 N 

1000 m (with VEGADIS 12: 200 m) 

25 mm (at 25°C) 
approx. 8 mm 

black/blue 
blue/blue 
blue/blue 

Cable entry VEGADIS 12 2 x M20 x 1.5 (cable-o 5 ... 9 mm) 

6) Tested acc. to the regulation of the German Lloyd, GL directive 2. 
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Supplement 

External energy 

Power supply 12 ... 36 V DC 
Permissible residual ripple 
- < 100 Hz U 1 V 

ss - 100 Hz ... 10 kHz U 
ss 

10 mV 
Load see diagram 

900 Voltage limit 
vnon-Ex sensor 

Power 

650 

Voltage limit 
Ex sensor 

450 

250 

HART® load 

0 I I I I I supply 
15 18 21 24 27 29 33 36 V 

Integrated overvoltage protection 

Nominal leakage current (8/20 pS) 
Min. response time 

10 kA 
< 25 ns 

Electrical protective measures 

Protection 
- transmitter IP 68 (25 bar) 
- VEGADIS 12 IP 65 
Protection class III 

Overvoltage category III 

Approvals 7) 

ATEX II 2G EEx is IIC T6, ship approval 

7) Deviating data for Ex applications see separate safety instructions. 
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Supplement 

Dimensions 

@8 

032 

Protec- 
tive 
cover 

Fig. 11: 

Dimensions VEGAWELL 72, standard version 

Fig. 12: 
Dimensions straining clamp and screwed connection 
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Supplement 

Fig. 13: 
Dimensions VEGAWELL 72, left: version deep wells, right: 
version PE coating 

30 VEGAWELL 72 -4 ... 20 mA/HART® 
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CE conformity declaration 

CE 
Konformitatserklarung 

Declaration of conformity 
Declaration de conformite 

VEGA Grieshaber KG 
Am Hohenstein 113 

77761 Schiltach 

erklart in alleiniger Verantwortung, dall das Produkt I. declare under 
our sole responsibility that our product / declare sous sa seule 

responsabilite que le produit 

VEGAWELL 72 

auf das sich diese ErklarUng bezieht, mit den folgenden Normen 
ubereinstimmt / to which this declaration relates is in conformity 
with the following standards / auquel se refere cette declaration 

est conforme aux normes 

EN 61326: 1997 / Al : 1998 (Klasse B) 
EN 61326: 1997 /A1 : 1998 

EN 61010 - 1 : 1993 

gema1 den BestimmUngen der Richtlinien / following the provision 
of Directives / conformement aux dispositions des Directives 

73/23 EWG 
89/336 EWG 

Schiltach, 16.09.2002 /2,0a . 

Josef Fehrenbach 
Entwicklungsleitung 

Supplement 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone 07836 50-0 
Fax 07836 50-201 
E-Mail info@de.vega.com 
www.vega.com 

ISO 9001 

vEr st2 CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
processing systems correspond to the latest information at 

the time of printing. 

Technical data subject to alterations 27630-EN-030320 
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441 ELECTRIC 

I I 

r 

TECHNICAL DATA SHEET 

For 

SPS 296 

Equipment Type: Flowmeter 

Location: RTU Section 

Model Numbers: MF/F301X411A005ER1301111 

Manufacturer: ABB Instrumentation 

Supplier: ABB Instrumentation 
PO Box 8202 
Fairfield Gardens Qld 4103 
Ph. 07 3848 6123 
Fx. 07 3848 6091 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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Quick Reference Programming Guide 

MagMasterTm 
Electromagnetic 

Flowmeters 

ABB Instrumentation 
Al II II " IP IP 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 487 of 622



FUNCTIONS OF KEYS 

4] RETURN (or ENTER, EXE, etc) 
° Scrolls through main menu or submenu. 

Read 1> 

Flow Rng 1 > 

4J 

4] 

Disp 2> 

Flow Unit 2 > 

Enters default or confirms existing value. 

Login En 1 > 

0? 4J -4 Login En 1 > 

0 

ALPHANUMERIC plus RETURN 

Selects menu (or submenu) item and ad- 
vances to its first submenu. 

Read 1> 

Anlg Fsd 1 > 

5 4i 
4] 

-4 Anlg Fsd 1 > 

Anlg Dir Fwd 1 > 

° Keystrokes can be combined as a shortcut. 

Read 1 > 5 3 -4 Anlg Dir Fwd 1 > 

Selects submenu and displays current value. 
A' ?' indicates current value is configurable. 

Anlg Fsd 1 > 1 -4 Anlg Fsd 1 > 

20 ? 

Enters selected value at?' prompt. 

Anlg Fsd 1 > 

20 ? 

Anlg Fsd 1 > 

9 

Note: In some submenus, 1 = select, 
0 = deselect 

4J QUIT plus RETURN 

In main menu, exists system. (Security 
access reverts to Level 0) 

Read 1 > -4 Bye 

° In submenu, returns to top of main menu, 
or parent submenu. 

Flow Rng 1> 

Flow Unit Ltr 1 > 

Q 

Q [411 

-4 Read 1 > 

Flow Rng 1 > 

ESC ESCAPE 
In any menu or submenu returns to top of 

main menu. 

Flow Unit Ltr 1 . ESC > 
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INTRODUCTION 
ABB Instrumentation's MagMasterTM provides high 
precision electromagnetic flowmeters for conductive 
fluids of >5ps/cm, in sizes of 2.5 to 2200mm (0.1 to 
86"). It has state of the art accuracy, repeatability and 
rangeability. 

The MagMaster offers a choice of liners and 
electrodes, flange or wafer tubes, integral or remote 
electronics, and an optional keypad display. 

Standard outputs include fully programmable analog 
output (0-21mA), dual pulse (forward and reverse), 
dual alarm (flow rate, fault conditions, etc.) and a RS- 
232 connection. Optional outputs include dual analog 
and RS-422/423. 

The MagMaster has been designed to eliminate 
traditional noisy signals in slurry applications. It has 
multiple self-monitoring and diagnostic functions, and 
a comprehensive test mode to test the system without 
interrupting the process or power. 

SIMPLE READ AND RESET 

Display 

> 43567 m3 

12.328 Itr / min 

Magnetic 
Wand 

Icons 

Top line of display indicates flow totals, velocity, 
of range and alarm status. 

' Second line shows flow rate. 

Applying wand to theleft icon steps the top line 
display through this sequence: 

> Forward flow total 
< Reverse flow total 

Net flow total 
Alm Alarms in sequence ('Alm Clr' when no 

alarms are activated) 
Vel Flow velocity 
% Flow rate as % of full scale range 

Applying wand to right icon resets the flow total 
displayed on the top line if parameter 73 (Tot Clr 
En) is enabled. 
For keypad / display version see separate quick 
reference guide. 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 489 of 622



CONFIGURATION PROCEDURE 

Main Menu Submen'us Description 

ABB Kent-Taylor 
Process ./- Magmaster 
V 1.10 17/05/93 

Indicates model variant 

software version, date 
or 'Slurry' 

READ 
Read 1> Read Flow 1> 

Read 010 2> 

Read Fwd 3> 

Read Rev 4> 
Read Net 5> 
Read Alm 6> 
Read Vel 7> 

Flow rate in selected 
units 
Flow rate in % of range 
Total in forward totalizerl 
Total in reverse totalizert 
Net total (fwd minus rev) 
Current active alarms 
True flow velocity in 
m/sec, or ft/sec if flow 
units are in LIGal or ftA3 

Resettable to 0 if Tot ClrEn is set. 

DISPLAY OPTIONS 
Disp 2> Disp Mode 1> 

Disp Res 2> 

0 = single line display 
1 = Double line display 
2 = New line for each 
update (for printers, etc.) 

Resolution of flow 
display. Enter number of 
decimal places required. 
(max = 6) 

PASSWORDS 
See information in Security Access section for detailed 
description. 

Login 3> Login En 1> 

** Login Key 2> 

Current Security level. 
0 = default. 
For default passwords 
Enter 'user' for Level 1, 

'engineer' for Level 2. 

Note: enter these pass- 
words in ALL lower case 

Changes Level 1 pass- 
word 

** Login Key 3> Changes Level 2 pass- 
word 

FLOW MEASUREMENT * 

Flow 4> # Flow Rng 1> 

Flow Unit 2> 

Enter 100% primary 
range in selected units 
Enter '1' ONE place only 
Ltr 1> Litres 
m A3 2> Cubic meters 
IGal 3> Imperial gal. 
UGal 4> U.S. gallons 
ftA3 5> Cubic feet 
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Main Menu Submenus Description 
Flow 4> Flow Mult 3> 

Flow Time 4> 

Flow Rspns 5> 

Enter '1' ONE place only 
In 1> Thousandths 
c 2> Hundredths 

3> Unity 
h 4> Hundreds 
k 5> Thousands 
M 6> Millions 
Enter '1' ONE place only 
s 1> Seconds 
MM 2> Minutes 
Hr 3> Hours 
Dy 4> Days 
Wk 5> Weeks 
Nominal time constant for 
output, in seconds. Enter 
display setting value. 
Display Seconds 
Setting 

0 0.6 
1 1 

2 . 2 
.3 3 
4 4 
5 8 
6 15 
7 30 
8 60 
9 120 

Flow Probe 6> # Ins 1> Insertion 
factor 

# Prof 2> Profile corr- 
ection factor 

Note: The two factors above must be set to 1.0 if not used. 
Flow % 7> Present flow as % of 

primary range 
**Flow Cutoff 8> Minimum flow velocity in 

mm/sec, below which 
all outputs set to zero. 

ANALOG OUTPUT* 

Anlg 5> Anlg Fsd 1> Enter 0 to 21. Output 
current in mA for 100% 
flow. 

Anlg Zero 2> Enter 0 to 21. Output 
current in mA for 
0% flow. 

Anlg Dir 3> Enter '1' to select. 
Select both parameters 
for bidirectional flow. 
Fwd 1> Current re- 

sponds to 
forward flow 

Rev 2> Current re- 
sponds to 
reverse flow 

Anlg No2 4> Secondary range as % 

of primary range 
Anig mA 5> Present output current, 

mA. 
Anlg HART** HART Variant only, see 

full manual. 
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Main Menu Submenus Description 

PULSE OUTPUT* 

PIs 6> # Pls Fact 1> Enter output pulses per 
flow volume unit 

Pls Cutoff 2> Flow rate in % of primary 
range, below which 
pulse output and 
totalizer stop 

Pls Max 3> Maximum output freq. 
in Hz 

PIs Hz 4> Frequency in Hz 
Pls Idle 5> Pulse output in idle (off) 
-Pls Size 6> Enter pulse width in 

msec (will round up to 
nearest 10 msec). 0 = 
square wave 

TOTALIZER* 

Tot 7> Tot Unit 1 > See Flow Unit 2 > for 
parameters 

Tot Mult 2> See flow Mull 3> for 
parameters 

Tot ClrEn 3> Enables totalizer reset 
function from terminal, 
transmitter display or 
input contact. 

ALARMS* 

Alm 8> Alm No1 1> Any combination of 
alarms. 1= Select. 
0 = Deselect. 
Idle 1-> Idle state 
En 2-> 0 = Disabled 

1= Enabled 
Fault 3> Measurement 

fault 
Fwd 4> Forward flow 
Rev 5> Reverse flow 
Cutoff 6> Pulse output 

cutoff 
Mtsnsr7> Empty sensor 
Hi 8> High flow 
Lo 9> Low flow 
Anlg A> Analog output 

overrange 
Pls 8-> Pulse ouput 

overrange 
Alm No2 2> Same parameters as No.1 

Factory default - Rev 
flow enabled, required 
for dual current option 

Alm Trip 3> Hi 1> High flow trip- 
point % range 

Lo 2> Low flow trip- 
point, % range 

Hyst 3> Hysteresis 
Disp 4> Enables dis- 

play of Hi and 
Lo Alarms 
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Main Menu Submenus Description 

INPUT CONTACT * 

Input 9> Input An Ig 1> 

Inpt Clr 2> 

Inpt HId 3> 

Inpt Zero 4> 

' Inpt Idle 5> 

Enter '1' to select. 
Active level selects 
second analog range 

Active level resets all 
totalizers 

Active level holds flow- 
meter flow value 

Active level selects 
downscale drive 

Enter inactive state of 
input contact. 1 = Hi 
normal, 0 = Lo normal 

EMPTY PIPE DETECTION ** 

Mtsnsr A> Mtsnsr Trip 1> 

Mtsnsr mV 2> 

Enter empty pipe 
detector trip threshold 
Note: set to zero for a 
'slurry MagMaster'. 

Measured indication 
used for empty pipe trip. 
When valve below ?rip' 
threshold then all outputs 
driven to zero. 

SENSOR DATA AND CALIBRATION ** 

Snsr B> Snsr No 1> 

Snsr Tag 2> 

Snsr Size 3> 

Snsr Vel 4> 

Snsr Fact 5> 

Serial number of sensor 

Tag number of sensor 

Calibrated bore (mm) 

Present velocity in 
sensor 

1>, 2>, 3>, 4> = cali- 
bration data. Same as 
on sensor data label. 

SYSTEM TEST ** 

Test C> Test Mode 1> If '1, transmitter is in 
test mode. Self-cancels 
after 30 min. if no 
entry made. 

Present flow rate. In test 
mode, any value may be 
entered manually. 

Test % 3> Flow rate in %I' 

Test Hz 4> Output frequency in Hz: 

Test mA 5> Output current in mitt 
Test Vel 6> flow velocity in sensor: 

Test Alm 7> Current active alarms.: 
CIr = none 

Test Txv 8> Flow velocity, uncorrect- 
ed for sensor calibration 

.t Calculated from Test Flow 2 

# Test Flow 2> 

requires Level 1 access Requires Level 2 access 

# The maximum no. must not exceed 21000. The value entered 
may display with a small error, e.g. 1.900 may display as 1.899. 
1.900 is used in calculation. 
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CONFIGURATION 

1. Set up serial 
communications* 
on terminal or PC. 

2. For PC, use a 
laplink / null 
modem cable. 
A cable is 
available from 
ABB Instrumentation. 

3. Connect terminal 
cable to 
transmitters 
D-connector 
as shown. 

4 Press RETURN 
or equivalent 
(ENTER, EXE, etc). 

Serial communications setup 
Baud rate 
Data bits 
Stop bits 
Parity 

. Handshake 

4800 
8 

1 

None 
None 

RELATIONSHIP OF MENUS 

Main Menu 

Startup 

Read 1 > 

Disp 2 

3 _Login 

Flow 4 

Anlg 5 

Pis 6> 

Tot 7 

N 

hot 9> 

Mtsnsr A> 

Snsr B > 

Test C > 

Quit 

Exit 

Submenus 

I Read 1-7, Q 

Disp 1,2, Q 

Login 1-3, Q 

--I Flow 2 1-5, Q 

Flow 3 1-6, Q 

-I Flow 4 1-5, Q 

Anlq 1-5, Q Anlq 3 1,2,Q I 

Pls 1-6, Q I Tot 1 1-5, 0 
1 

Tot 1-3 Tot 2 1-6, Q 

Alm 1-3. Q I I Alm 1 1-9, A,B,QI 

I !not 1-5, Q I .--I Alm 2 1-9, A,B,QI 

I Mtsnsr 1,2, Q I -I Alm 3 1-4, Q I 

Snsr 1-5 Q 

[ Test 1-8, Q I 

Snsr 5 1-4, Q 
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SECURITY ACCESS 

Any of three security levels may be selected. In Levels 
0 and 1, operator is restricted to certain menus as 
listed below. In Level 2, operator has full access to all 
menus and can change passwords. 

1 > Read flow parameters, etc. 
2 > Set display options 
3 > Security access, passwords 

Level 

o 

4 > Set flow parameters 
5 > Analog output -Level 
6 > Pulse output 1 

7 > Set totalizer parameters -Level 
8 > Alarm operation 2 

9 > Input contact 

A> Empty pipe detection 
B > Sensor data and calibration 
C > Test operation 
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IL lb lb 
PUP 111 

ABB Kent-Taylor Ltd. 
Howard Road, Eaton Socon 
St. Neots, Cambridgeshire 

England, PE19 3EU 
Telephone: +44 (0)1480 475321 

Telex: 32676 FOSCAM G 

Facsimile: +44 (0)1480 217948 

ABB Kent-Taylor Ltd. 
Oldends Lane 

Stonehouse, Gloucestershire 
England, GL10 3TA 

Telephone: +44 (0)1453 826661 
Facsimile: +44 (0)1453 826358 

ABB Instrumentation Inc. 
1175 John Street 

PO Box 20550 
Rochester, New York 14602-0550 

USA 
Telephone: +1 (716)292-6050 
Facsimile: +1 (716)273-62.07 

ABB Kent-Taylor SpA. 
Via Statale 113 

22016 Lenno (Como) 
Italy 

Telephone: +39 (0)344 58111 
Telex: 380044 KENTIL I 

Facsimile: +39 (0)344 56278 

BS 5750 
Part 1 : 1987 

and 
EN 29001 1987 

Cert. No. Q5907 

Because ABB Instrumentation constantly seeks to improve product 
quality, all specifications are subject to change without notice. 

1M / MM - QRG2 ISS 2 9/96 
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Quick Reference Guide 

MagMasterTM 
Electromagnetic 

Flowmeters 

Keypad Version 

IM/MM-QRG Iss 1 5/96 

A ID IV ABB Kent-Taylor in mp 
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CONTROLS AND DISPLAY 

1.t.1-Tay4o. Mae Uanaer 

32 8 
Ibis 

>42315 

101 12 I 

Membrane 
Switches 

Upper 
Display 

Lower 
Display 

Resets totaliser, if parameter 
lot CU En' is enabbd 

Controls and Display 

Upper display gives continual update of flow rate in 

selected units. 

By pressing the in key, the lower display steps through 
the following sequence: 

Forward flow total value. 
Reverse flow total value 
Net flow total value 

Aim Active alarms - Any alarms are displayed 
sequentially if more than one alarm is present. 
'Alm Clr' is displayed when no alarms are present. 

Vel Flow Velocity 
% of Flow Range. 

Pressing the gm key resets the flow total displayed on the 
upper display, if parameter 'Tot Clr En' is enabled. 

Pressing the cm key accesses the Login Parameter 
where it is necessary to enter a security code before any 
other parameters can be accessed - see SECURITY 
ACCESS. 

Oldends Lane, Stonehouse, Gloucestershire, England GL10 31 
Telephone: 01453 826661, Facsimile: 01453 826358 
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A 

MENU LAYOUT 

Press 

[fl 
moves 

Press rt-fi moves --iv. 
Flow Rng Anlg Fsd Pls Fact Tot Unit 

Flow Unit Anlg Zero Pis Cutoff Tot Mult 

Flow Mult 

Flow Time 

Flow Rspns 

Flow % 

Flow Probe Ins 

Anig No2 

Anlg mA 

Anlg Dir Fwd 

Tot CIrEn 

Flow Probe Prf 

Flow Cutoff 

...MENU LAYOUT 

Return to 'Flow Rng' Page I 
( 671 

Aim No1 Idle Alm No2 Idle Alm Trip Hi Inpt Mtsnsr Trip Snsr No Test Mode Disp Res Login Key 1 

Alm No1 En Alm No2 En Alm Trip Lo Inpt Idle Mtsnsr my Snsr Tag Test Flow Oisp Mode Login Key 2 

Alm Not Fault Alm No2 Fault Alm Trip Hys Snsr Size Test % 

Alm No1 Fwd Alm No2 Fwd Alm Trip Disp Snsr Vel Test Hz 

Alm No1 Rev Alm No2 Rev Snsr Fact 1 Test mA 

Alm No1 Cutoff Alm No2 Cutoff Snsr Fact 2 Test Vel 

Alm No1 Mtsnsr Alm No2 Mtsnsr Snsr Fact 3 Test Alm 

Alm No1 Hi Alm No2 Hi Key Snsr Fact 4 Test Txv 

Alm No1 Lo Alm No2 Lo 

Alm No1 Anlg Alm No2 Anig Security Level 1 

Alm No1 Pis Alm No2 Pls Security Level 2 

CONTROLS AND DISPLAY 

A - Advancing to Next Page 

Advance to 
next page Page 1 

Parameter 1 

Parameter 2 

Parameter 3 

Parameter 4 

Parameter 5 

Parameter 6 1 

Or 

411- 

Page 2 

Parameter 1 

Parameter 2 

B - Moving Between Parameters 

Parameter 1 

I Advance to 
next parameter 

Parameter 2 

Parameter 3 

Parameter 4 

C - Adjusting and Storing a Parameter Value 

Parameter Value 
or unit 

I:1 

fl 

} Adjust 

Advance to next digit 

New va ue is 
automa ically stored 

D Selecting and Storing a Parameter Choice 

Parameter X 

Y 
41 

H I 

fl 

} Select 

New va ue is 

automa ically stored 

Depressing this switch for 5 seconds and then releasing 
it will exit the menu system and return to normal operating 
mode. 

SECURITY ACCESS 

Two security code levels, 1 and 2, are available, and are 

each accessed with a five digit number. 

User Code Level 1 default number Is 10760. 

Engineer Code Level 2 default number is 56360. 

Parameters accessible by the two levels are shown 

above. 

At the flashing cursor on the first digit of the Login code 

number, press either Eg or co membrane switches to 

reach the required digit. 

To set this digit and pass to the next digit. depress the (M) 
switch. Continue until all digits have been set, and 

depress the DE switch tO enter the complete code. 

If an incorrect value is entered, access to subsequent 
programming pages is prevented and the display reverts 

to the Operating Page. 
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PARAMETER CHANGES 
When a parameter is selected, which holds one or more 
variable units e.g. 'Flow Unit' parameter which can be 
Liters, Cubic meters, Gallons etc., proceed as follows to 
change the units: ('Flow Rng' selected). 

Press 

Flow Rng 

5.00000 

Flow Unit 
m^3/Hr 

'Flow Unit' selected 

Or HI switch to change the units. 

(*) Note. The existing units will flash at the first 
depression of the p or p switch, and further 
switch depressions will change the type of units 
displayed. 

Depressing the la switch will now enter the newly 
selected units. 
This type of action is similar for all variable units. 
Where numerical values are to be changed, initial 
depression of the p or a switches cause the first of 
five digits to be highlighted by a flashing cursor. Change 
the value with the p and a switches, the particular 
digit with the MI switch, and enter the final selection with 
the 01 switch. 

PROGRAMMING 

The correct security level MUST be selected - see 
SECURITY ACCESS. 

Select the parameter to read the value, or to change it as 
necessary. All 'live' data displayed is updated each 
second. 

Use the go key to move between pages. 

Use the I o key to move between parameters. 

The 

The [01 

and 1 . ] keys change displayed values and units. 

key will accept the chosen value or unit. 
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FLOW MEASUREMENT 
PARAMETER DESCRIPTION 
Flow Range Enter main full scale (100%) flow 

range (Upper Range Value) in 

selected flow units. # 

Flow Unit Select Units as required. 
Ltr (Liters) 
mA3 (Cubic Meters) 
IGal (Imp Gals) 
UGaI (U.S. Gals) 
ft "3 (Cubic Feet) 

Flow Mult Select multiplier as required. 
m (0.001) 
c (0.01) 
x1 (1) 
h (100) 
k (1000) 
M (1000000) 

Flow Time Select bme units as required. 
s (Second) 
Min (Minute) 
Hr (Hour) 
Dy (Day) 
Wk (Week) 

Flow Resp Nominal Time Constant for output. 
Enter Display Setting from table 
below for time constant required. 

Flow % 
Flow Probe Ins 
Flow Probe Prf 
Flow Cutoff 

Display Setting Seconds 
2 

3 3 
4 4 
5 8 
6 15 
7 30 
8 60 
9 120 

Present flow as % of range. 
Probe Insertion Factor. 
Probe Profile Factor 
Flow velocity in mm/sec. below 
which flow set to 0. 

ANALOG OUTPUT 
PARAMETER 
Anig Fsd 

Anig Zero 

Anig No2 

Anlg mA 
Anig Dir Fwd 

Anlg Dir Rev 

DESCRIPTION 
Enter output current in mA for 100% 
flow (0 FSD 21) 
Enter output current in mA for 0% 
flow (0 5. ZERO s 21) 
Full scale flow range for 2nd analog 
range, as % of main flow range. 
Present output current (mA) 
Output responds to forward 
flow if set to '1'. § 

Output responds to reverse 
flow if set to '1'. § LJ 
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OUTPUT PULSE 
PARAMETER DESCRIPTION 
Pis Fact Enter required output pulses per 

flow volume unit.# 
Pis Cutoff Flow rate ( %) below which pulse 

output and totaliser cease to operate. 
Pis Max Maximum output frequency in Hz. 
Pls Hz Display of present output frequency in 

Hz (live value). 
Pls Idle Idle state for Pulse Output with no 

output pulse (e.g. at zero flow). 
0 = Low (output transistor ON) 
1 = High (output transistor OFF) 

Pls Size Enter output pulse width in msecs. 
(Value will be rounded up to nearest 
10ms). Set to '0' for square wave 
output. 

TOTALIZER 

PARAMETER DESCRIPTION 
Tot Unit Select totaliser measurement units. 
Tot Mult Select multiplier units required. 

Cir En Enter '1' to enable totaliser reset 
function to be used from front panel. 

ALARMS 

I 1 

PARAMETER DESCRIPTION 
Alarm Not Idle Idle state for alarm output. 

With no alarm active: 
0 = Low (0/P transistor ON) 
1 = High (0/P transistor OFF) 

Alm Not En . 0 = Alarm output disabled (set to 
idle state). 

1 = Alarm output enabled. 
Alm Not Fault Alarm occurs for System fault. 
Alm Not Fwd Alarm occurs for forward flow. 
Alm Not Rev Alarm occurs for reverse flow. 
Alm Not Cutoff Alarm occurs for Pulse Output 

Cutoff. 
Alm Not Mtsnsr Alarm occurs for empty sensor. 
Alm Not Hi Alarm occurs for Flow .?. 'Alm Trip Hi'. 
Alm Not Lo Alarm occurs for Flow 'Alm Trip Lo'. 
Alm Not AnIg Alarm occurs for Analogue Output 

over range. 
Alm Not Pls Alarm occurs for Pulse Output over 

range. 
LT] 
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ALARMS (CONTD.) 
PARAMETER 
Alarm No2 Idle 

Alarm No2 Pis 

PARAMETER 
Alarm trip Hi 

Alarm Trip Lo 

Alm Trip Hyst 

IAlm Trip Disp 

DESCRIPTION 
Identical to, but independent of 
Alarm No1 above. 
Alarm occurs for Pulse Output 
over range. 

[-up 

DESCRIPTION 
High flow alarm trip point as % of 
range. 
Low flow alarm trip point as % of 
range. 
Enter hysteresis for alarms as `)/0 of 
range. 
Set to '1' if Hi/Lo Alarms are to be 

displayed. 

INPUT CONTACT 

PARAMETER 
Inpt 

Inpt Idle 

DESCRPTION 
Set up external logic input function: 
'Zero' sets flowrate output to zero. 
'Hld' holds flowmeter output value. 
'Clr' resets all totalizers. 
'AnIg' selects Anlg No2 Range. 
Enter inactive state of input contact: 
'1' for Hi normal 
'0' for Lo normal. 

L-7J 

EMPTY PIPE DETECTION 

PARAMETER 
Mtsnsr Trip 

tMtsnsr mV 

DESCRIPTION 
Set empty pipe detector trip 
threshold. 
Measured value related to fluid 
conductivity. 

SENSOR CALIBRATION 
PARAMETER DESCRIPTION 
Snsr No 1 Serial No. (Up to 13 characters) 
Snsr Tag Tag No. (If required). 
Snsr Size r Sensor calibrated bore (mm). 
Snsr Vel Display of present velocity. 
Snsr Fact 1 

Snsr Fact 2 Sensor calibration data - 
Snsr Fact 3 

Snsr Fact 4 

should agree with sensor data label 
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Caution. Access is NOT possible without the 
correct password. 'Lost passwords can ONLY be 
reset by the Service Engineer. r 

TEST MODE 
PARAMETER 
Test Mode 
Test Flow 

Test % 
Test Hz 
Test mA 
Test Vel 
Test Alm 

Test Txv 

DESCRIPTION 
Set to '1' to enable. 
Displays present flowrate. 
If in 'Test Mode', any value may be 
entered manually. t 
Flowrate as a percentage 
Output Frequency 
Output Current 
Flow Velocity in sensor 
Shows present active alarms 
sequentially. ('Clr' indicates no 
alarms are active). 0 
Live flow velocity (uncorrected for 

sensor calibration). 
Ly-) 

DISPLAY RESOLUTION 
PARAMETER 
Disp Res 

Disp Mode 

DESCRIPTION 
Enter number of decimal places 
required on flow display (0 to 5). 
Serial Communication display 
mode (Read Only) - attempts to 
edit this parameter result in display 
of 'Keypad Version No.' with 
eventual return to normal 
operation. 

SECURITY PASSWORD 

Login Key 1 

Login Key 2 

Set Level 1 security password. 
Set Level 2 security password. 

Fol 

0 The maximum which can be entered must not exceed 
21000. The value entered may be displayed with a small 
error in the decimal digits e.g. 1.900 may be displayed as 
1.899. This is a display characteristic and the value 1.900 
will be used by the MagMaster. 

§ Select both parameters for bidirectional operation (e.g. 
when dual current output is fitted). If both are zero, then lout 
is always 0%. 

On performing a Rapid Reset/Escape to return to 

'Operation' level, 'Test Mode' is automatically cancelled. 

0 If the sensor is empty or disconnected, the alarms 
'MtSnsr' and 'Coil' will be displayed as appropriate. 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 504 of 622



MagMaster 
Electromagnetic 
Flowmeters 

Instruction Manual 

A ID ID 
VI, MP IP 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 505 of 622



ABB 
The Company 

ABB is an established world force in the design and manufacture of 
instrumentation for industrial process control, flow measurement, gas 
and liquid analysis and environmental applications. 

As a part of ABB, a world leader in process automation technology, we 
offer customers application expertise, service and support worldwide. 

We are committed to teamwork, high quality manufacturing, advanced 
technology and unrivalled service and support. 

The quality, accuracy and performance of the Company's products 
result from over 100 years experience, combined with a continuous 
program of innovative design and development to incorporate the latest 
technology. 

The NAMAS Calibration Laboratory (No. 0255) is just one of ten flow 
calibration plants operated by the Company, and is indicative of ABB's 
dedication to quality and accuracy. 

Use of Instructions 

r-A Warning. 
An instruction that draws attention to the risk of 
injury or death. 

Caution. 
An instruction that draws attention to the risk of 
damage to the product, process or surroundings. 

BS EN ISO 9001 

St Neots, U.K. - Cert. No. 05907 
Stonehouse, U.K. - Cert. No. FM 21106 

EN 29001 (ISO 9001) 

RINA 

Lenno, Italy - Cert. No. 9/90A 

Stonehouse, U.K. 

0255 

Note. 
Clarification Clarification of an instruction or additional 
information. 

Information. 
Further Furth er reference for more detailed information or 
technical details. 

Although Warning hazards are related to personal injury, and Caution hazards are associated with equipment or 
property damage, it must be understood that operation of damaged equipment could, under certain operational 
conditions, result in degraded process system performance leading to personal injury or death. Therefore, comply 
fully with all Warning and Caution notices. 

Information in this manual is intended only to assist our customers in the efficient operation of our equipment. Use 
of this manual for any other purpose is specifically prohibited and its contents are not to be reproduced in full or part 
without prior approval of Marketing Communications Department, ABB. 

Health and Safety 
To ensure that our products are safe and without risk to health, the following points must be noted: 

1. The relevant sections of these instructions must be read carefully before proceeding. 

2. Warning labels on containers and packages must be observed. 

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel 
and in accordance with the information given. 

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating 
in conditions of high pressure and/or temperature. 

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. 
Normal safe handling procedures must be used. 

6. When disposing of chemicals ensure that no two chemicals are mixed. 

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data 
sheets (where applicable) may be obtained from the Company address on the back cover, together with 
servicing and spares information. 
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1 INTRODUCTION 

MagMasterTM is a range of high performance 
electromagnetic flowmeters for the 
measurement of electrically conductive fluids 
and slurries, and is normally supplied as a 

calibrated system, with the transmitter, factory 
configured, to a supplied full-bore or insertion 
probe sensor. 

A wide range of options is available to suit most 
applications, including: 

Integral or remote transmitter. 
Glass loaded polypropylene 

transmitter housing. 
Flanged or wafer style sensors. 
Insertion Probes. 
Approved Versions, including: 

Hazardous area operation. 
Hygienic. 
HAUT)" communication protocol. 

Warning. 
For MagMaster Approved /Hazardous Versions 
see the full installation manual. 

Warning. 
Installation and maintenance must only be 

carried out by suitably trained personnel. 

All relevant sections of this manual must be 
read before selecting a location. 

Safety requirements of this equipment, any 

associated equipment and the local 

environment must be taken into 

consideration. 

The installation and use of this equipment 
must be in accordance with relevant 
national and local standards. 
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2 MECHANICAL INSTALLATION 

2.1 Unpacking 

Fig 2 1_Unpacking 

2.2 Installation Conditions 

Fig. 2.6 Localised Heat 

>2 x pipe dia. >5 x pipe dia. 

I" 0.1-411 U 1 
minimum minimum ri 

1-1 - _ 

Flow Direction 

Fig. 2.7 Straight Pipe Requirements 

Fig. 2.3 Lagging (High Temperature) 

2 

I 

Tirriacr 

-20°C (-4°F) 
Minimum 

60°C (140°F) 
Maximum 

Fig. 2.9 Within Temperature Limits 
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2 MECHANICAL INSTALLATION... 

Fig. 2.11 Within Environmental Rating 

0 Metal 
0 0 0 Protection 

Backfill ° 
0 0 

0 
ir ° o 0 

Plate 
0 0 

Fig. 2.12 Underground 

Supports 

Fig. 2.14 Temperature Difference 

\ I / 

I 

0,0000141\,% 

Fig. 2.15 Shade 
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rCaution. Do not overtighten 
fixings, especially on an uneven surface. 

...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

I 
214mm 
(8.43in) 

32mm 
(1.26in) 

162mm (6.35in) 
.1 

I 
232mm (9.13in) 
(Fixing Centres) 

69mm (2.72in) 
(Fixing Centres) 

3 Fixing Holes, 
6.5mm (1/4in) Diameter 

----- 
Allowance for 
cable bends 
200mm (8in) 

Fig. 2.16 Dimensions 

2.3.2 Sensors 

A 
Caution 

Do NOT exceed the maximum working 
pressure marked on the equipment. 
Use stainless steel (austenitic) bolts, 
studs and nuts for flanged sensors below 
r......._........ ,u..... 

4 

Metal 
face 

Gasket PTFE 

<15mm bore sensors 

A Caution. For wafer type 

sensors of <15mm bore, the fluid seal 

must be made against the PTFE. 

Otherwise use a full face gasket. 

Fig 2.18 Wafer Type Sensors 

. 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 510 of 622



ELECTRICAL INSTALLATION 3 ELECTRICAL INSTALLATION... 

3.1 Grounding (Fig. 3.1, 3.2) 

Supplied Bonding Cables 

>4mm2 (<10AWG) 
Copper Wire 

Wafer Type Sensors 

Common Ground-- 
(Plant bonding) 

Fig. 3.1 Pipelines 

Supplied Bonding Cables 
Insulated connecting wire 

(not included). Must be 
adequately rated to carry 

cathodic currents. 

Insulating Sleeve 
and Washer 

(not provided) 

Grounding Rings 

>4mm2 
(<10 AWG) 

_......,-/Copper Wire 

Common Ground 
(Plant bonding) 

Fig. 3.2 Pipelines with Cathodic Protection 

Detail of grounding 
rings required for 
BOTH flanges 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 511 of 622



...3 ELECTRICAL INSTALLATION 

3.2 Cables 

3.2.1 Cable (Remote Versions only) 

Grey Coaxial Core (SIG2) 
Inner Conductor (SIG2) 
Inner Insulation (Pink) 
Conductive Layer (Black) 
Primary Screen (DS2) . 

Insulation (Grey) 
Foil Secondary Screen 

Ground Wire (ESCREEN) 

Red wire (CD1 

White Coaxial Core (Sig1) 
Inner Conductor (Sig 1) 

Inner Insulation (Blue) 
Conductive Layer (Black) 
Primary Screen (DS1) 
Insulation (White) 
Foil Secondary Screen 

Optional Steel Wire Armour -/ 
and submersible overjacket 

Filler 
Yellow wire (CD2) 

Overall Foil Screen 

Violet wire (SIG GND) 

Fig. 3.3 Cable Identification 

mcnes 
6 5 4 3 2 1 0 

I 

150 100 Millimetres 

Grey 

50 0 

Overjacket Armour 

Sheath 

Ground wire sleeved, 
to post. (Ground) 

White 

Fig. 3.4 Cable Preparation 

Screen (DS2) 
Pink (SIG2) 
Violet (SIG GND) 
Blue (SIG.1) 
Screen (DS1) 

6 
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3 ELECTRICAL INSTALLATION. ;. 

3.2.2 Cable (Alternative Type - North American Wiring Practice) 

Black Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Natural/White) 
Conductive Layer (Black) 
Screen 
Insulation (Black) 
Foil Screen 

Red 

White Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (NaturaVWhite) 
Conductive Layer (Black) 
Screen 
Insulation (White) 
Foil Screen 

Black 
Green/Yellow 

Cable - Part No. STT3350 

Yellow 

Screen 
Outer Drain Wire 
Outer Jacket 

Fig. 3.5 Cable Identification (North American Wiring Practice) 

4 Inches 7 

100 

2 

1 1 1 

Millimetres 50 

' Red ' 

Yellovy 

0 

Black covered coax 
Inner to SIG2. Screen to DS2 

I I Black to SIG GND 
t, White covered coax 

Inner ;o SIG1. Screen to [psi 

Outer Overall screen drain 
Insulation wire to ESCRN /3p. 

Sow 

0 

Length for Length for 
Probe Head Transmitter 

Fig. 3.6 Cable Preparation (North American Wiring Practice) 

3.2.3 Cable Glands (IEC Installation Practice) 

'0'-Ring 

Fig. 3.7 Cable Gland (IEC Installation Practice) 

Warning. 
Rigid conduit must not be fitted to the 
transmitter. 
Transmitter conduit adaptors must 
incorporate a face seal. 

7 
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...3 ELECTRICAL INSTALLATION 

3.2.4 Conduit Adapters and Cable Glands (North American - 0.5in) 

Alternative 
Face Seal 

Face 
Seal 

Ferrule 

Alternative 
Face Seal 

Face 
Seal 

Hub 

Seal Fittings vary 
(Present in slightly for 

'40- O.Z. Gedney different makes 
Fittings) 

Outer Nut 

Conduit Adapters 

Outer Nut 

Cable Glands 

Fig. 3.8 Conduit Adapters and Cable Glands 

Hub 

Illustration 
typical for 
O.Z.Gedney 

I laiiwilitier 

Sensor 

Input/Output 

Fig. 3.9 Connection Requirements 

3.3 Connection Requirements 
The transmitter and sensor are supplied as a 
matched system. Check serial numbers to 
ensure they are matched. 

3.3.1 Sensors 
Remote sensors are usually supplied with an 
integral cable and potted connections. If the 
sensor has been supplied unpotted, connections 
must also be made to the sensor terminal box 
and then potted on completion with the supplie 
potting material - See Appendix A. 
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3 ELECTRICAL INSTALLATION... 

Caution. (Remote versions) 
Remove any exposed black conductive layer from under coaxial screens. 
Make connections only as shown. 
Sleeve all bare wiring. 
Twist RED and YELLOW cores lightly together. 
Twist WHITE and GREY coaxial cables lightly together. 
Maintain Environmental Protection at all times. 
Conduit connections must provide cable entry sealing. 

[ 

Information. (Remote versions) 
Refer to ENVIRONMENTAL PROTECTION (Appendix A). 
Internal appearance of Terminal Box may vary from that shown. 

Standard Terminal Box 

Note. If link is fitted, do NOT remove ) 

Ground Wire 
(sleeved) 

Alternative Terminal Box 

-7 Screen Grey 
-6 Pink I coaxial 

5 Blue -(White 
3 Violet 

Screen coaxial 

I -2 Yellow 
-1 Red 

',I 
Gray Coaxial 

White Coaxial 

Fig. 3.10 Sensor Terminal Box Connections (Remote version) 

Ground Wire 
(sleeved) 

North American Wiring Practice 

Red 

Yellow 

Black 
White Coaxial f Screen 
Cable l Blue 

Black Coaxial 
I. 

Pink 
Cable 

Screen 

WNote. If link is fitted, do NOT remove ) 

Outer Screen 
(sleeved) 

Green/Yellow (Ground) 

Fig. 3.11 Sensor Terminal Box Connections (North American Wiring Practice) 

a 
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...3 ELECTRICAL INSTALLATION 

3.3.2 Transmitters (All versions) 

Caution. 
Unused cable 
entries must be 
blanked with the 
permanent 
blanking plugs 
supplied with the 
transmitters. 

Pull out 
slightly... 

...and 
slide off 

Hemove 
Protection 
Cover 

Fig. 3.12 Transmitter Connection Terminal access 

Slacken 
captive 
screws 

Caution. 
Remove any exposed black conductive layer from the inner insulation of both coaxial 
cables. 
Substitute sensor cable of any kind is not acceptable. 
Do not make connections except as shown. 
Twist cable pairs together as shown. 
Sleeve ALL bare wires. 
Sensor cable may only be joined using company supplied junction box - 

available separately. 

Drive 
Connections 

1 Red 
(CD 1) 

Yellow 
(CD 2) 

Violet 

11,.111,E, 
0 0 (9 

White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 

Grey Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 

Ground Wire 
(Safety Earth) 

Signal 
Connections 

Fig. 3.13 Sensor Cable Connections at the Transmitter (Remote version) 

10 
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3 ELECTRICAL INSTALLATION... 

North American Wiring Practice 

Drive 
Connection 

Red 
(CD 1) 

Yellow 
(CD 2) ti.....,,, Blue Inner (SIG 1) 

:4L------- White Coa-ii 

-N 
II I 

Screen (DS 1) 
/......_--..--T-,/ Black Coax 

Gnd -------------r- rol Inner (SIG 2) 
Screen (DS 2) 
Black (SIG GND) 

Connection imam limo 
MOM MO 
rillb. Pm 

:181 MP 

Signal 
Connection 

Cable Screen Connections 
Drain Wire (ESCRN) 

Fig. 3.14 Sensor Cable Connections at the Transmitter (North American Wiring Practice) 

3.3.3 MagMaster-CalMaster Adapter 
Wheri a MagMaster Transmitter is fitted with an adaptor board for use with a CalMaster Verification 
Unit, wiring from the sensor to this adaptor board is shown in the following diagram. 

To wire the adaptor plug, carefully pull off the plug from the adaptor board, connect the wires, using 
only a screwdriver with a 2.5mm blade to tighten the terminal screws, and replace the plug. 

Adaptor Plug 
Z z 

CNI 

0 CI Cr 0 C/) °OW 000(00 CnU) a 

Yellow 
Red 

,4* 

re] 
Ground Wire 

III 

Pink 
Grey 

Blue 

White 

Violet 

r 
Caution. Remove any 

exposed black conductive layer 
from the inner insulation of both 
coaxial cables 

Sensor Cable 

Fig 3.15 Fitting the Sensor Wiring onto the Adaptor 

11 
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...3 ELECTRICAL INSTALLATION 

3.4 Input/Output Connections 

Caution. 
Refer to SPECIFICATION SHEET for Input/Output ratings. 
Inductive loads must be suppressed or clamped to limit voltage swings 
Capacitive loads must be inrush current limited. 
Hazardous area requirements are not considered in the following pages. 

Lid Note. The connection terminal markings in the metal housed transmitter are identical to 
those in the standard transmitter as shown in this section. However, the supply connection in the 
former is made using a non-reversible plug (provided). 

3.4.1 Frequency Outputs - Fig. 3.16 

Counter/Totalisers 
d.c. 

SUPPIY Forward Flow 
1 

-1 

MagMaster Transmitter 

1_ - - - 
and/or - 

Reverse Flow 

Electromechanical 
Connections 

Counter/Totalisers 
-(cD- 

Forward Flow 
!MUIR !I 

O 

F OUT A 

FOUTB 

PLSOV 

- -9 and/or Revse Flow 

Telemetry, Electronic 
Counters etc. 

F OUT A 

FOUTB s'-- 
PLSOV 

C 

0 

0 

Fig. 3.16 Frequency Output Connections 

12 

3.4.2 PLC Interface - Fig. 3.17 

d.c. 
supply 

ii 3LC 

Typically 
'I 11(Q1W 

Fwd +1 

eV ++ 4> F-Olfr- - 
O 

PLSOV 

d.c. common 

PLC - Common -ye 

PLC - Common +ve 

Fig. 3.17 Frequency Output Connections 
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3 ELECTRICAL INSTALLATION... 

3.4.3 Alarm Outputs - Fig. 3.18 

Information. 
Inductive loads may be suppressed by diodes (D) - 1N4004 or similar. 
Inrush currents are limited to 1 Amp by resistor R - e.g. 2752 1W for 24V systems. 
Operation of outputs is programmable - see Configuration Manual for details. 
Frequency and Alarm outputs share a common return with contact input. 
External isolators not normally required, as the pulse, alarm and contact circuits are electrically 
separated from all other Magmaster connections. 

MagMaster Transmitter 
Alarms 

Information. 
Relay Relay a nd Timer Switch shown for example 
only. Connect as required. 

Fig. 3.18 Alarm Output Connections 

d.c. 
supply 

and/or 

Timer 
"urn ' Switch MagMaster Transmitter 

Alarm 2 

- - - - 
Relay "t 

-COD- 

4 

ALARMI 

ALARM2 

PLSOV 

0C 
OG 

0 

Relays and Timers 

3.4.4 Contact Input - Fig 3.19 

MagMaster Transmitter 

Volt-free Contact 

r 

6 
PLSOV 

EXT VP 

5V d.c: supply 

V. It 
in ? 

6 
Switch 

r 

C 
0 
0 

0 
0 

EXT VP 

0 C 

C 0 
MagMaster Transmitter 

17- 77 

Open Collector (or Grounded Contact) 

EXT VP - 

MagMaster Transmitter 

1777 

Voltage Signal or Logic Signal 

MagMaster Transmitter 

Using an Alarm for Automatic 
Range Change 

Fig. 3.19 Contact Input Connections 
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...3 ELECTRICAL INSTALLATION 

3.4.5 Current Output - Fig. 3.20 and 3.21 

[ 
Information. 

o Output is fully programmable - see Programming Guide. 
Output is electrically separated from all other MagMaster connections. 
External isolators are not normally required and may significantly limit accuracy if used. 

../.1/J...a/Z&Z/Za./_11J/-1/ 

rMagMaster Transmitter 
HART link 

r----9 
+ve 

Common 
1 

1 

/777 

IC2 IC- 
T V 
IC+ IC- 
Normal Alternative 

HART connections 
where applicable 

^ 
IC+ 

IC - 

Information. For Multidrop HART installations, remove 'HART Link' and connect HART 
systems directly to IC2: this allows the analog output function to be retained. 

Fig. 3.20 Current Output Connections: Standard 

Receiver No. 2 - Reverse 

/2//_zzzzCtzzeZazi_zzai_zz/J./_i..z/J/T 

Reverse +ve + HART 

/ /_ /J J_ /_ /_ /_ /_ /_ /_ / / 

... .. 

E=/ El] C:11:::3 

Receiver No. 1 - Forward 

MagMaster Transmitter 

IC- IC2 

HART connections 
(where applicable) 

roInformation. Multidrop HART mode cannot be used with this configuration] 

Fig. 3.21 Current Output Connections: Dual Current Option 

14 
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3 ELECTRICAL INSTALLATION... 

3.4.6 Computer Connection - Fig. 3.22 and 3.23 

[ ) Information. RS422/423 option is electrically isolated from all other MagMaster 
connections. 

MagMaster 
TERMINALS 

RS422 Connection 
NAME 

APPLE Connector 
(8 Pin MC) 

TX-SIG p 
'F: 

0 w z 
6 
o 

RX DATA - 5 
TX+SIG RX DATA + 8 

RX-SIG TX DATA - 3 

RX+SIG TX DATA + 6 

OVC SIGNAL GROUND 4 
- DCD 7 Link Link 

DTR together 1 together 
DSR 2 

MagMaster 
Transmitter 

/771 

Fig. 3.22 RS 422 Connections (Balanced) 

MagMaster 
TERMINALS 

RS232 
Name 

9-PM 
PC 

Connector 

25-Pin 
PC 

Connector 

Hygienic 
Adaptor 
Cable 

TX-SIG 

0 
)._ 

1,-; 

Y 
5 
0 
0 

RXD 2 3 Red 
TX+SIG - - - - 
RX-SIG TXD 3 2 Blue 
RX+SIG ( GND 

(linked) 
5 

(linked) 
? 7 
\ (linked) 

Yellow 
OVC Green 
- DTR link link 

61 together 

20 link 

6 together 

- 
- DSR together - 
- RTS link 7 link 

8J together 

4 link 

5 together 

- 
- CTS together - 

MagMaster 
Transmitter 

-0 
/777 

Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 

1S 
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...3 ELECTRICAL INSTALLATION 

3.4.7 Power Supply Connections - Fig. 3.24 and 3.25 

40- 
Warning. 

DISCONNECT THE SUPPLY FROM ANY CABLES BEING TERMINATED ON THE 
TRANSMITTER. 
Electrical installation and earthing (grounding) must be in accordance with relevant national 
and local standards. 
Ensure that the cover of the metal housed transmitter is never cross threaded. The threads are 
greased (as supplied). 
Ensure that the grease is in good condition when fitting the cover, and replenish as required 
with a grease suitable for aluminium threads. 

ITransmitter Label 
Line (L/L1) to L 

SUPPLY 95V - 240V ac 

Internal ®External 

Neutral (N/L2) to N 

A.0 power via a suitable 
isolator and fuse 

>4mm' 
(<10 A.W.G.) 
Copper Wire 

Fig. 3.24 Power Supply Connections (A.C. Version Transmitter) 

Transmitter Label 
SUPPLY 11V - 40V dc (Ma j1 

Negative to - 

DC Supply 

'ID Positive to + 

Internal °External 

A 
>4mm' 
(<10 A.W.G.) 
Copper Wire 

Fig. 3.25 Power Supply Connections (D.C. Version Transmitter) 
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4 STARTUP AND OPERATION 4 STARTUP AND OPERATION... 

%v\ Warning. 
Ensure Plant Safety while configuring, at 
all times. 

o The 9-way D-Type Serial Link is not 
isolated. Ensure that it is NOT connected 
to power earth (ground), with cathodically 
protected systems. 

4.1 Startup 
Switch on the power supply to the flowmeter, and 
if a transmitter with display has been ordered, the 
flow rate will be shown on the display as shown in ' . 4.1 or 4.2. 

Sequential application of the provided magnetic 
wand to the left hand icon in the transmitter 
display area, or by pressing the la button on 
the keypad versions or the remote display, steps 
the display through the following sequence: 

% (Flow Rate % of Range) 
> (Forward flow total value) 
< (Reverse flow total value) 
* (Net flow total value) 
Alm(Active alarms) 
Vel (Flow Velocity in m/s or ft/s) 

Any alarms are displayed sequentially if more 
than one alarm is present. 

Application of the wand to the right hand icon, or 

pressing the keypad CI button, resets the 

totaliser display, if this facility is enabled. 

Information. 
For the use of local or remote serial 

communication, and configuration, see 

the Quick Reference Programming 
Guide or the main MagMaster manual. 

For all versions supporting HARTTM, see 

the main MagMaster manual. 

>43567 Ltr 

12.326Ltris 

fl '0 

G6P G6D 

>43567 Ltr 

12.328Ltr/s 

tt 

Lqti Lig) 

Icons where Magnet 
is applied 

MagMaster Transmitter 
Local Display Area 

Fig. 4.1 Location of Controls (Non-Keypad Version) 

Magnetic 
Wand 

17 
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...4 STARTUP AND OPERATION 

I 2.328s 
...., u,,, 

ci Imi 
CI Cl 

, 

Ill= 
Magklaslor 

32.8 
>42315 

Ltr/s 

EI Ea 
O 

Fig. 4.2 Location of Controls (Keypad Versions) 
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APPENDIX A - ENVIRONMENTAL PROTECTION 

--A Warning. 
Potting materials are toxic - use suitable safety precautions. 

o Read the manufacturers instructions carefully before preparing the potting material. 

o The remote sensor terminal box connections must be potted immediately on completion to 
prevent the ingress of moisture. 

Check all connections before potting - see ELECTRICAL INSTALLATION. 

Do not overfill the terminal box or allow the potting material to come into contact with the 
`0' ring or groove. 

Do not let potting material enter conduit, if used. 

k 

19 
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APPENDIX B - MAGMASTER BLOCK DIAGRAM 

Sensor 

Screen 
S1 I DS1 Blue 
G1 

Pink G2 
SIG1 
SIG2 

I S2 

Transmitter 

DS2 
Violet b..- prcilG GND I SIG GND 

Yellow 
Red 1:t1 

02 
Plain /LAD 

CD1 
CD2 

GND 

0 

1 

Measuring 
System 

Display 

System 
Uption 

Coil Driver 

Micro- 
processor 

Local 
Programming 

Connector 

95 to 240V a.c. 
Or 

11 to 40V d.c. max. 
Version 

Hart 
t_!Dation 

-0 

Plant 

1. I 
IC2 

I Dual Analogue 

l'OuTPuttiptThn- 

114 
1 

I1F our B 

0 IIPLS OV 

riN I IPLS OV 

O 
t 
rEXT I/P+ 

I MAllaarrmm 2 1 

I IF OUT A 

I4-5 V 

r 

Common 

.1 

RS 422/423 Option 1 I 

I 0 ITX + SIG 

I 0 ITX - SIG 

1RX 

I 

SIG 

&FIX -S IG 

1OVC 

It 

I/P- 
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PRODUCTS & CUSTOMER SUPPORT 
Products 
Automation Systems 

for the following industries: 
- Chemical & Pharmaceutical 
- Food & Beverage 
- Manufacturing 
- Metals and Minerals 
- Oil, Gas & Petrochemical 
- Pulp and Paper 

Drives and Motors 
AC and DC Drives, AC and DC Machines, AC 
motors to 1 kV 
Drive systems 
Force Measurement 
Servo Drives 

Controllers & Recorders 
Single and Multi-loop Controllers 
Circular Chart , Strip Chart and Paperless 
Recorders 
Paperless Recorders 
Process Indicators 

Flexible Automation 
Industrial Robots and Robot Systems 

Flow Measurement 
Electromagnetic Magnetic Flowmeters 
Mass Flow Meters 
Turbine Flowmeters 
Wedge Flow Elements 

Marine Systems & Turbochargers 
Electrical Systems 
Marine Equipment 
Offshore Retrofit and Referbishment 

Process Analytics 
Process Gas Analysis 
Systems Integration 

Transmitters 
Pressure 
Temperature 
Level 
Interface Modules 

Valves, Actuators and Positioners 
Control Valves 
Actuators 
Positioners 

Water, Gas & Industrial Analytics 
Instrumentation 

pH, conductivity, and dissolved oxygen 
transmitters and sensors 
ammonia, nitrate, phosphate, silica, sodium, 
chloride, fluoride, dissolved oxygen and 
hydrazine analyzers. 
Zirconia oxygen analyzers, katharometers, 
hydrogen purify and purge-gas monitors, 
thermal conductivity. 

Customer Support 
ABB provides a comprehensive after sales service via 

our Worldwide Service Organization. Contact one of 

the following offices for details on your nearest Service 

and Repair Centre. 

United Kingdom 
ABB Automation Limited 
Tel: +44 (0)1480 475321 
Fax: +44 (0)1480 470787 

United States of America 
ABB Automation Inc. 
Instrumentation Division 
Tel: +1 215-674-6000 
Fax: +1 215-674-7183 

Client Warranty 
Prior to installation, the equipment referred to in 

this manual must be stored in a clean, dry 

environment, in accordance with the Company's 
published specification. Periodic checks must be 

made on the equipment's condition. 

In the event of a failure under warranty, the 
following documentation must be provided as 

substantiation: 

1. A listing evidencing process operation and 

alarm logs at time of failure. 

2. Copies of operating and maintenance records 
relating to the alleged faulty unit. 
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AL It II "NIP 

IL 

2 

The Company's policy is one of continuous product 
improvement and the right is reserved to modify the 
information contained herein without notice. 

© ABB 2001 Printed in UK (06.01) 

ABB Automation Ltd 
Stonehouse, 
Gloucestershire. GL10 3TA 
UK 
Tel: +44 (0)1453-826661 
Fax: +44 (0)1453-827856 

ABB Automation Inc 
125 E. County Line Road 
Warminster, PA 18974 
USA 
Tel: +1 215-674-6000 
Fax: +1 215-674-7183 

ABB has Sales & Customer Support 
expertise in over 100 countries worldwide 

www.abb.com 
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ELECTRIC 

DRAWINGS 

TO CONTACT YOUR NEAREST BRANCH PHONE 1300 720 075 
SJ ELECTRIC (VIC) PTY LTD 

A B N 82 074 448 481 R E.C. 13700 

SJ ELECTRIC (QLD) PTY LTD 
A B N. 22 573 962 619 R.E.C. 7623 

SJ ELECTRIC (NSW) PTY LTD 
A.B.N 68 537 948 401 R.E.C. 23788C 

SJ ELECTRIC (WA) PTY LTD 
A.B.N. 47 078 494 738 R.E.C. EC006006 

MELBOURNE BRISBANE SYDNEY PERTH 
76 Commercial Drive, 19 Elliot Street, 25 Lidco Street, 226 Planet Street, 

Thomastown Vic 3074 Albion Old 4010 Arndell Park NSW 2148 Carlisle WA 6101 

Phone: (03) 9466 3977 

Fax: (03) 9466 4752 
Email: contracting@sjelectricvic.com.au 

Phone: (07) 3256 1522 

Fax: (07) 3256 1533 
Email: mail@sjelectric.com.au 

Phone: (02) 9672 7922 

Fax: (02) 9672 7252 

Email: graemec@sjelectricnsw.com.au 

Phone: (08) 9470 4292 

Fax: (08) 9470 4787 
Email: sjwa@bigpond.com 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
OASJ 02AV ISSUE No 3 
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DRG. 486/5/7-NW083 

D12-01 

REFER 

1K1-I 

11 
(.21-03-XX *REFLUX VALVE . D12-02 

SOOmA 

IS 3 

-0 
DI2-03 

1S1 

YTO 

IK2-1 

1K7-1 D12-06 

READY 012-07 

RESET 1312-09 

RUNNING D12-09 

5 L. 

17 1K6-10 is DI2-10 

T3 IKS-113 /4 DI2-11 
G 

/7 1K5-1-11 is D12-12 

P7-01 

DIGITAL OUTPUTS 
I 90 

24VDC POWER SUPPLY - 
REFER DRG. 486/5/7-NW096 

94 D01-01 

44 1 N4 

0I2-01 )-- CONTROL SUPPLY OK 

012-02 
REFLUX VALVE OPEN 

012-03 
LOCAL START PUSHBUTTON 

)--1 LOCAL STOP PUSHBUTTON 

32 6 
11-212:1312-0S }, EMERGENCY STOP PUSHBUTTON 

33 7 D12-06 VFD AUTO SELECTED INO 

KEYPAD CONTROL) 

3,;8j__< D12-07 
VFD READY 

35 9 DI2-08 
LOCAL RESET PUSHBUTTON 

36 10 DI2-09 
VFD RUNNING 

37 11 012-10 )- MOISTURE IN OIL 

-)- MOISTURE IN STATOR 

39 13 012-12 )- MOISTURE IN TERMINAL BOX 

110 

O 
N7-01 

56 001-02 1 __L95 

57 ._< 001-03 r----, 
59 _/ D01-04 >_277 \ r\ 

96 

D01-02 

IHI 

-1K3 

001-03 -1K4 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

-1K5 
D01-04 

124 All -04 P8-04 

125 6 AI1-04P 0 47 

A01-01 P9-01 152 1 

A01-01P 153 2 

DESK}) 

DRAWN 

CNCCKED 

C 

WAVE 

VIV 

DATE JON RE 

co AA FIE SYNW073-Rt.O.th-i 

SURVEY w. FELD DOOR 

SURVEYED 
A N DARN 

ANALOG INPUTS 

}VED RUNNING SPEED 

(REFER LINE 191 

ANALOG OUTPUTS 

SPEED COMMAND 

(REFER LINE 101 

PROJEC I 

Brisbane ii BRACKEN RIDGE ROAD No.2 
er.4"-1,:i'm-"hir: S PUMPING STATION 

44404.14 SP296 

G 

CP I- XX 

0 

0 
O 

STATUS INDICATOR LAMP 

RUN COMMAND 
15. 

FAULT RESET 
16, 

RUN AT MAXIM NPUT 7 
EF No. 31-/-5. 

E. u On3 REC u 

ACT107, 

I 

1 

5 

L 
i..727411:11TAT7wWig 

MCC FIELD WIRING TERMINALS 

FUSED MARSHALLING CUBICLE TERMINALS 

LINK MARSHALLING CUBICLE TERMINALS 

PLC TERMINALS 

VFD TERMINALS 

0 RELAY TERMINALS 

As \ ocf log- 
""'" 

III 

MAIN SWITCHBOARD 
PUMP 1- 81.6A 41kW 
ELECTRICAL SCHEMATIC 

ISSUED FOR 
CONSTRUCTION 

stAtt NTS N OF 1 SHEETS 

DRAWING t 
4861/5/7-NW073 
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A01-01 \ 

A 

(.REFER DRG. 486/5/7-NW072 
415VAC SUPPLY 
E N RWB 

2 

L' 

03 

04 

05 

06 

07 

08 

09 

10 

11 

3 12 

14 

15 

16 

17 

18 

19 

20 

21 

S 22 

23 

24 

6 

26 

7 2 

28 

29 

0 

31 

32 

33 

3.4 

35 

CUBICLE LIGHT' DOOR SWITCH 
2F1 201 256 21-11 

,...!.....-0 
202' 

X )-- 
6A 1-* 
2F2 2N2 

IOW FLURO 

CET> 

PUMP 2 
y - - - F--- - 99 -11 
IRE) PP2-P 2F3 2K2 

91 --r° 96 

91 4P2-V4 Pat 
NW 

I 

--1-4 97 

a 93 9811 -- 

I VFD (v 
50 

4P2-8. 
.....1--9. 

250A 

CONTROL SUPPLY 
' \ 2F4 20 H 

04 BK 
205 (P24 \ -XX 0 6A SPEEDADJ. (MCC) 

1000 ohms 1W llurn 206 (P2-1:1 \ -VA J 54 e SCRN ( 55 

VFD SPEED REF. P01.- HOD BUS i _,,P 

4-20mA RTU OUTPUT NCI 
REF. LINE 67 

II 60 U.- 

111 /\/_____1_ 
2N1 

210 
- 2K 1 

E STOP 
211. 

- 2K2 - 
EP:7° 

1 r 
2K3-1 213 READY j 
-.''''' /8 RUN COMMAND I--.° il 

4._ 
VFD READY 

a 15..- (REF LINE 43) 2K4-1 211. 1 
-------43 1 16 FAULT RESET 

21(5,1 21S RUNNING ' 

....--0 

212 

r29 RUN Al MAX SPEED 1-'711--' 
5 

1( 

VFD RUNNING 

6...- (REF LINE 44) 
COMMON 

11 

SELECT K5 -C).5 
SI 
i i 216 

I I 

I. R 

CONTROL MODE 

COMMON CONTROLS 

32 SETUP 2 42 I 

4...19 2_ 
27 VFD 39 

I 

I 39 220 

4-20mA 
RTU 

A-LI. 
INPUT REF. LINE 63 

-06P 

2K7 

DRIVE IN AUTO ' 
22) L_____________45 

( 

L.P2-01-TA. 24 

_. 

-- 
HI 

I f 

- 
p 

- - - 72K6 

I 17' 

---. 

! 

(BEARING 
PROBE I- MOISTURE IN OIL 

i.:(32-0\ -YA ,25 

c ."- (REF. LINE 49) 
/8' 

0 
(HOUSING - 

: COMMON 

'T (/ f 
- -- 

/7-7 (/ 

N1-0.2. . P1 - cy) 

i I-I -I) MINX° fat (acsnxtui VIN 

rtCPEARI. R.P.E.O. I. 
MANAGER 

ENGINEERING 
DAIE 

DATE 

0E9P4 

DRAWN 

JOB ME 

CUBICLE LIGHT 

V.F DRIVE 
DANFOSS V116150 

36 

37 

38 

DIGITAL INPUTS 
P5-01 45 

24VDC POWER SUPPLY - 
REFER DRG. 486/5/7-NW084 

39 
CP2 41-'4X 

500mA 

40 2S3 013-03 DI3-03 -.)- LOCAL START PUSHBUTTON 

2S2 
41 T--r-- 0 -' LOCAL STOP PUSHBUTTON ...L., 

013. 0 4 
43kW FLC.81.6A ) SUBMERSIBLE PUMP MOTOR DI3-04 

2K1-1 

REFLUX VALVE CP 1-02-Y.Y. 

DI3-01 

DI3-02 

66 
-o N5 

SO 1 013-01 
CONTROL SUPPLY OK 

SI 3 DI3-02 
REFLUX VALVE OPEN 

MOTOR THERMIST OR 

TO RTU R5485 PORT 
DRG 486/5/7-NW077 

CONTROL SUPPLY RELAY 
38, 

ISOLATING CONTACTOR 
5.6,7,42, 

VFD RUNNING SPEED 

VFD DRIVE IN AUTO 
42. 

MOISTURE RELAY 1 

MOISTURE RELAY 2 

z 

PCAD FILE 

SURVEY la. 

SilAWRIL-R.vD dug 

FIELD BOOK 

2/(2-1 013-05 42 DI3-05 )-- EMERGENCY STOP PUSHBUTTON 

2K7-1 
013 -06 43 013 -06 } V FD AUTO. SELECTED (NO 

KEYPAD CONTROL) 
READY DI3-07 4 4 013 -07 

11.- --4)---II } - V FD READY 

RESET 013-08 45 013-08 .---_,..9 )--. LOCAL RESET PUSHBUT TON 

46 

47 

48 

49 

50 

SI 

52 

53 

54 

55 

56 

P7-02 

RUNNING DI3-09 ------ 4_,AD-a 
5 ----- 4 

0-17 21(6-LO lc? 0I3-10 

013 
2K5-LO 013-11 60 

U ( 013-11 -)- MOISTURE IN STATOR 

17 2K5-HI to 013-12 61 13 ( 013-12 --)-' MOISTURE IN TERMINAL BOX 

0I3-09 
VFD RUNNING 

59 11 013-10 
MOISTURE IN OIL 

DIGITAL OUTPUTS 

. 24VDC POWER SUPPLY - 
REFER DRG. 486/5/7-NW086 

98 

D01-06 8 99 
GI 0 

111 

O N7-02 

001-05 ?HI 

- 2K3 
D0.1-06 

57 001-07 \ 1c?,0 

59 D01-08 > 10 101 
GI 0 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

All-OS P8-05 

D01-07 

DO I -08 

7K4 

A11-05P 

P9-02 

126 

ANALOG INPUTS 

1 
VFD RUNNING SPEED 

127 7 (REFER LINE 191 

156 

A01-02P 

Brisbane 

ANALOG OUTPUTS 

SPEED COMMAND 

157 4 (REFER LINE 10) 
O a 

PROJECT 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

2K5 

STATUS INDICATOR LAMP 

RUN COMMAND 
IS, 

FAULT RESET r - 
TiMAXIMUM SPEED""'i 

1 

lo AT E -9 
EC JUL U 

I 

\ 
= EXTERNAL WIRING 

0 = MCC FIELD WIRING TERMINALS 

FUSED MARSHALLING CUBICLE TERMINALS 

O . LINK MARSHALLING CUBICLE TERMINALS 

O . PLC TERMINALS 

. VFD TERMINALS 

0 = RELAY TERMINALS 

(458U 04+ 

MAIN SWITCHBOARD 
PUMP 2 - 816A 41kW 
ELECTRICAL SCHEMATIC. 

CPC. 

ISSUED FOR 
- CONSTRUCTION. 

scAti. NTS N. I of 1 SKE15 

DRAWING Pe 

486/5/7-NW074 
AKIO 
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REFER DRG. 486/5/7-NW072 DIGITAL INPUTS 
415VAC SUPPLY 36 

5 

6 

- ol 
E N RWB CUBICLE LIGHT DOOR SWITCH P6-01 67 . 24VDC POWER SUPPLY - 

88 N6 -0 
3F1 30,1 3S6 H1 

302 CUBICLE LIGHT 
37 

REFER DRG. L eL/S/7-NW085 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

LOCAL START PUSHBUl TON 

LOCAL STOP PUSHBUTTON 

EMERGENCY STOP PUSHBUTTON 

AUTO. SELECTED (NO 

KEYPAD CONTROL} 

V READY FD 

. 

LOCAL RESET PUSHBUTTON 

VFD RUNNING 

MOISTURE IN OIL 

MOISTURE IN STATOR 

- ...!_....4. 
( x ) 

6A -1° 
10W FLURO 

3F2 3N2 
38 

3K1-1 
. D14-01 D14-01 .1_, 

03 C=E') 
.------'° r----A F 

u-07 REFLUX VALVE. CPI -07 DR-02 D14-02 ' 

2 

3 

1113 

4 

04 

OS 

06 

07 

08 

09 

10 

11 

12 

14 

15 

16 

17 

18 

V______ VI DRIVE 
39 

PUMP 3 1---- 99 -II DANFOSS V1.16150 
LO 

3F3 31(2 (PE) PPI-R 

1.4 

500mA 
-4c. --0 r----\ )- 

3S3, DR-03- 
710--11--(.. ----- /--\DI"?' )- 

--r° 91 95 
PP-3-W 

PPI-0 

r 
pi% SUBMERSIBLE PUMP MOTOR 

43kW FLC.131.6A 
41 

IMW 
42 

1--,.....0 DI4-04 D14-04 
3S2 

--+-"' 92 97 

ill 91 98 gi-- 

I 

u... /------A 
}.. 

250A 

\ 
_J--* 

CONTROL SUPPLY 
3F4 303 H 

3K 2- 1 DIG -OS DR-OS 

. 
VFD 

50 ' 305 

..--''° i----\ }- 
31(7-1 DI4-06 7(73_ DR-06 )__.1./fD 

6A SPEED A01. (MCC1 

1000 ohms 1W 1T urn 
04 BK 

CPI-01-XX si 5011 MOTOR T HERMIST OR 43 
306 \ f-------\- Mae SCRN . 

544 e CPI -0 -XX ..-------'3 

55 
1.1. 

DI4-07 READY DR-07 
POI -03P in-- 

7 -- / i----\)- VFD SPEED REF. a 

4-20mA RiU OUTPUT Ill 
60 NOD 81.15i TO RTU'RS485POOT 

' 
DRG 486/5/7-NW077 45 014-08 DI4-08 RE SE1 

REF. LINE 67 ------r° r---N 
).., 

No1 i___N___1_ 
3N1 46 

RUNNING 014-09 9,,:!: U DR -09 

CONTROL SUPPLY RELAY 
38 47 

ISOLATING CONTACTOR L8 
5.6,7.1.2. 

49 

1111-- .....0--01 )_. 
5 ---- /--\ ( 

310 ' 

-3K1 
12 3K6-1.0 18 014-10 81 11 DI4-10 0--.........,0--0. r-----\ 

}, 
ESTOP - 

311 /3 3K5-LO 14 DIG -11 014-11 
2) {i21. 0---_____..-0---0. -( i-----\ 

(5117:° 
1 r 

31(3-1 313 
I 

READY I. 

12 31(5 -HI IA D14-12 8.2 DI1.-12 

50 

51 

52 

0--- LI ( )__, 
MOISTURE IN TERMINAL BOX 

DIGITAL OUTPUTS 

----"-° I I 13 RUN COMMAND [-° 11 
...._ 

VFD READY 

(REF 431 3K 1. - 1 314 21 
..----° 16 FAULT RESET i I 

31(5-1 315 RUNNING .' -O ' 
II29 RUN Al MAX SPEED /(") 4'1 

qm.-- 
VFD RUNNING 

TREF 441 P7-03 11 112 N3-03 a 24VDC POWER SUPPLY - LINE 
313 ' 

5, 
1 I 

316 

COMMON 5 , 

12 
I 13-0 

' SELECT 

53 

54 

VFD RUNNING SPEED 

55 

- 56 

VFD DRIVE IN AUTO 57 

42. 

58 

o 
REFER DRG. 486/5/7-N44086 

D01-09 
12 102 D01-09 19 . 

I I 

L R 

11;21.._ 
32 SETUP 2 42 

I 

4-20mA 

319 RTU INPUT REF. LINE 63 

03.H1 0 0 STATUS INDICATOR LAMP 

6 

20 

21 

22 

23 

24 

26 

27 

28 

29 

30 

31 

32 

33 

34 

- 3K3 

CONTROL MODE 

COMMON CONTROLS 

PROBE 

CPI-01-XX 

VFD .t ---"-- - 2 39 ft-.1- 1 -q%P. 
. 

1 13 103 001 -10 
RUN -1 Si 0 COMMAND 

5, 

39a 320 
3K7 

001-11 14 104 D01-11 
- 3K4 - 

DRIVE IN AUTO . 
321 

i----A 
> a 0 FAULT RESET 

-3KS 16 - 
RiAtziq MAXIMUM SPEED 34" 

45pri 

-* 
-. i r--, : 

STATOR - 
0( 

....< 1)01,12 ti gs 001-12 

59 

MOISTURE RELAY 1 60 

61 

62 

63 

> 
/---1. 

. ANALOG INPUTS 

17'- 

..._....... 
--. 7 

- ..- --- ---..,,-.....-- ------- 
' 

, 
L. 1., 2f103 

--1 

' - 
i 

i, 

" 

All 06 P8-06 120 .. - -:, 

- / \ 
All-06P 

VFD RUNNING SPEED ..,... -,-..., 
129 8 j (REFER LINE 191 

.21. 

: 

- - - - - 
64 

65 

MOISTURE RELAY 2 66 

- -- , t 
......- - .. - 

SYMBOLS LEGEND, J 

H/ 

13K6 

' 

--r- 17 

ANALOG OUTPUTS _.(-__CI'l'4_ :EXTERNAL WIRING 

.0 - MCC FIELD WIRING TERMINALS 

=FUSED MARSHALLING CUBICLE TERMINALS 

0 . LINK MARSHALLING CUBICLE TERMINALS 

LA . PLC TERMINALS 

. VFD TERMINALS 

0 . RELAY I ERMINALS 

7 FBEARING 
PROBE 

CPI-01-XX 

r MOISTURE IN OIL ' A01 -03 P9-03 160 
e (REF. LINE 491 

67 ,__../ 
/ \ SPEED COMMAND 

325 18 

',Cif A01-03P 161 6 (REFER LINE 101 

JJJ r HOUSING 

: COMMON 

/77 ' 

P7 - 03 

-- - 
7/ 

Ni -03 

68 

69 

'2 
,--, 

70 

0 GI 

35 

s kul.4- 3 og 
ISSUED FOR 

CA4 CONSTRUCTION 

i,-,4=. 6)3?"), .P.E.O. Ni0. WO DATE JOG RE 

5704/075 Pe..? 0..2 

.. --------, ---------..--.- -----,-..--, 1-------"-- 
Br iSba n e ' ' ; . --':" 4' . --, . - . ," it 4.< , -ii 

Water c-'-;..°6-4v% 
____4/60111100 IlEtt00111101 

0170JECI 

BRACKEN RIDGE ROAD No 2 
SEWERAGE PUMPING STATION 
SP296 

1 Illt 

MAIN SWITCHBOARD 
PUMP 3 - 81.6A 43kW 
ELECTRICAL SCHEMATIC 

Si ALE NTS Or I Of I SKI I S 

i . 
--- r 

ADD rat: 

S URIC( Ile 

MANAIX 0 
[KNEE RING 

DESIGN Vt1.1 

OR AMIKt tr 

486/5/7 -NW075 
AATEND. 

DRAWN Mr FOLD BOOK 
0 1,43 AMMO I Uti0031000Clo ww PRODUCTION /NETWORK DATE 

CMCCXED M- 7/, 3 
. 

A.N. DATUM . DATE wcrivoir rams DELEGATE ". 86,bw. DI T".GLARVEYED 

A B C D E 4.- G H. I J 
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A D. I 

FZCI4 DRAVING 036/5/7-14W1172 

351 

E N 
352 

353 

354 

355 

356 

351 

350 

359 

2 360 

361 

362 - 

363 

364 

365 

366 

3 367 

36$ 

369 

370 

371 

372 

373 

374 

375 

376 

371 

371 

379 

360 

381 

382 

383 

384 

385 

3U 

387 

3811 

-389 

390 

392 

393 

344 

395 

396 

317 

390 

399 

LEVEL SWITCH L / 
R 14 B 

/ / =W BOARD 
401 . LEVEL SWITCH (PLC) IWI= 

11CCII 
63A 

xe.( 

x.....1r. 

It).... 
NEUTRAL BAR 
r--1 
EARTH BAR CI 

2° SPARE , 

. , SPARE 

._.. 
,--- 

5 x x S 

SPARE [ 
t ), x...0,.._o___ 

32 -o...L x 
i _0_15 

2 
1+0---- DISZ6 

DI SVBD [-G-1--- 
' 

- . 

_est_ 6 

OX6 6 

SPARE [-.).11--6 N _0 
1Q4 

$ X SFA 

-6... SPADE 

24 PDX =TRIBUTIEDI CHASSIS 

411 S 

/ to 
IP 

l-,cF-ia I I 
1--Fl L 

14 
I 

_ 
1 

5y: -f kufo I 7 G ilh 54/41401,2d by 

r k\-N 11)-;J- 3K) `CU @;:z6 ov\Q- 1VA 

eaC V \ S 1 tOard CO rA Cark11\alj ' 

- 

A 11-eli IMO PO awns= 
nr-e IMMO OISTIE121 

NO DAM ANANOMDAT 

A 

R.P.E.O. NO. DATE 

DAE OMR 

DUE 
DRAM PI 

.) 

RTU 

N 

vFZ-. 

/CAD FIE IlWr7R-114,0&11 

SURVEY Na FIELD 0708 

DECKED OrtAbau an 

C 

SUFNEFTD A.AL DOW 

4 

RTU COMPARTMENT 
I 

RTU 

1093 RELAY 

24V DC SUPPLY 
REFER 

LINE 472 

VET WELL SURGYAGE 
LEVEL DOD ENT (PLO 

24V DC SUPPLY 
REFER ERG. 
406/5/7-HV077 
LZE 472 

VET VOLL SURCHARGE 

LEVEL Winnom 4MLAD3 

(g- Voq 

J 

SYMBOLS LEGEND 

RF_U3 WINK 

A SWITCHBOARD POWER TERMALS 

-0- SWITCHBOARD CONTROL TERMINALS 

0 LOCAL CONTROL PANEL WIRING TERMNALS 

-0- VFO CONTROL CARD TERMNALS 

RTU CARD TERNINALS 

RTU INTERFACE TERMINALS 

-119- FUSED INTERFACE TERMNALS 

-0- DISCONNECT LW INTERFACE TERNOIMS 

F 

PROJECT 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

TFRE 

MAIN SWITCHBOARD 
DISTN. BO & SUMP PUMP 
ELECTRICAL SCHEMATIC 

SCALE NTS NTS 

MODIFIED FOR 
COINSTRUCTION 

W I Of I SHEETS 

CRAW( r 
486 5 7-NW076 

J 

AMEND. 
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2 

3 

4 

5 

6 

7 

51 

452 

453 

L51. 

455 

1.56 

457 

458 

459 

.460 

461 

1.61 

463 

464 

465 

466 

:63 

L69 

470 

1,71 

472 

473 

474 

475 

476 

L77 

477 

479 

Leo 

491 

482 

493 

ESL 

495 

456 

407 

450 

489 

490 

1.91 

492 

493 

494 

1.95 

496 

497 

499 

499 

500 

(Ril E( 
01.44GL 

PROTECTION 

117 

N7 

7484 

A 40 

04-0( GantER1E0 

AMA( 
24VCE 

Ia 24. 

74 

BAT 1 POWER 

OK ON 

r 
IN 

74 

246 CK SUPPLY 10 SANKKARGE 4441144041 (DOG 

656/5/7-14%/076 ENE 3651 
74- 

10A 
306 RCD 

I .3 A/ 

6A 

6A 

I APTOP 
GPO 

PLC POWER SUPPLY 

(71 

0 

.." 13.9604 

74. 

SORGE 
ARRES1014 

RADIO 

244 

24- 

ABB PUG/LASTER 

ROWMETER 

TRANSMIT TER 

0 

IC 

E- 0 

051 0 

$41 0 6 
5137 0_9 
DS2 0 

@ 0 

EDI 0 

(02 0 

@ 0 

AL ARNI o 

Pi 51v 0 

I 1-( -6) NEWEDICRcasot(tes yr 
NO1 5010 

I.) 0 ILI 

74- 

E/3 

I 4 

10 DICRTAL INPUTS/OUTPUTS 
1))015 494,5n-mw679, 75, 00 

Ill 13 ICI pd 

A 10 PLC SLOT 3 

DWG.5 456/5/7-444002 16 

TO PIE SLOT 4 

DWGS 50/5/1-NWLIS 

NA-_? 
TO KC 5101 

in) p7 
10 Pt( 5401 YA -.- /4411 

o uc Owls 404r5/7-tt40$3 OAS 49(71 /1-W616 

In) p. 
10 PtC SLOT 5 10 PLC SLOT 

T/1 ks DWLIS 4.96/5/7-44/056 DWGS 4.06/5/1-1041007 

/6 
(III 

SO 
TO PLC SLOT 

DWGS 1.06/1/1-NW099 
74 

' 1 0 

/ (Noma MODE 

C.) CONED ON DPGS 496/5/1-14401) . 14 

67 740 SS 

MITS RTU - MD3311EA 

6 2 

21 

i C DM of 

D12 

FOR I/O TERMINATION DIAGRAM REFER TO DRAWINGS LS0/5/7-44W071, 79.90. RI 

in P0-1) / 
M1-03P O fl 

ANALOG DELIVERY 
041401 FL Ow 

FIELD 

VENDOR'S 

SPECIAL (ABLE 

30 MIRES 

LOCAL REMOTE SN0104 

SITE Al TENT/ON ALARM RESET 

RS. 212 COMM LINK 

10 SI AVE 1 

MB MAGMMIER 

FLOW SENSOR 

051 

S6I 

SIG/ 

052 

DELIVERY 
. MAINS 

PR1u01,66 3LP.E.O. NO. 0,61E. 

575-7 6 7 / a 3 
MANAGER 

DICKERING 

POE 

DE504 VMU 

PRCOUC11314 / NETWOFX 

841545 00(1410 
DATE 

CRON Vru 

Cut0(10 7 3 Brisbane Cay SURVEYED 

57.4077 11/.0 4.9 

FOLD BCOI 

AN DATUM 

B 

} 

PRI1ARY BACKPLAME 

EXPANSION RACK BACKPLANE 

FOR I/O TERN /4AT ION DIAGRAMS REFER TO DRAWNGS 

56/5/7-11W0$1, 13. 54, 95, SC 07, 98 

SYMBOLS LEGEND 

A SL01000A50P0wER TEMNAt S 

-0- SwI1C,03410 (NOM TERM/MS 

0 I0CAL (0(1804 PANEL WIRING HAMM S 

Emma oso TEPriNAt 

0 RIU C.AP.D TERMNALS 

RTU NIERFACE TER111111 5 

--4,- FUSED NTEINACE 1(8111+8.15 

-0- CuskorNE:1 Lou Wulf /41 7E8601AIS 

Lb() 1 4- 493 
ISSUED FOR 

icchtm CONSTRUCTION 
1.-P1104E(7 

Brisbane 
warter 

'W4,70^'Reas, 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 
5P296 

ILE . 

MAIN SWITCHBOARD 
PLC/RTU CONNECTION 
ELECTRICAL SCHEMATIC 

SCALE NTS 14- 1 Of I 501(15 

DRAW/061r 

486/5/7-NW077 
AMEND 

0 
G H 
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L 

2 

r- -------------------------------------- 
I 

------------------------------ 7 ------- 7 --------------- 
RTU COMPARTMENT 

nrrsmu 
M03311 EA 

3 

4 

S 

6 

7 

DIGIT AL 

INPUT 

DO 
0400 

SA1trst ROW 

LJ 

vDC.- 1Lv0c. 

7651g. 

TIVDC 

CT=13 3 

01 0101 

DI 

4 

CCM 7 

07 1:70 

C=0 

0404 

ID 

CCU) II 

DS 0105 

II 
COD 13 

0 0406 
LI:D 

07 04/7 

+ 1 
QM) 17 

.D! 

1T 

CCD 

DI 

70 

DII 

DII Dolt . 

IS 

DI? DoD 

i=1 
C1=0 17 

on 011 

SPARE 

I- 

014 UV. 

Li 30 

GCE) 31 

D15 

3/ 
GOD 

401111 

010 0116 

ROW OW 

36 

0:=ID 31 

-PARE 

140. 

R011-11 S5 

it 

?LAX- 
ELVDC 

017 

DI! 

/I 

D19 0417 

47 

CED 67 

070 0111 
® Ls 

Oil 0121 

/4 
aMD Ll 

071 0427 

t! 

073 DOI 

E=} 
C1=0 Si 

071. Dolt 

52 

LT=D S3 

015 DOS 
0=0 SS 

D76 0116 

Si 

CED 57 

017 
0D Si 

0173 

60 

D21 0470 

CE:D 61 

71 

SPARE 

24C. 

51011011 Al TENSION ALARM RESET 

PUS/CUT TON 

R017-21 RIU 

POWER METER COMPARTMENT 
FROM DRG. No 4865/74114012 

7/E 

111:01-17 

C=1) 6-3 
26E 

030 0131 

E3 cc 
RINI- 71 

CI=D 65 
24 C 

D31 0131 

4:7 61 
R011.31 

CI=D 67 

(ON 

E7 

/1 6! 

ALL FUSES ARE 500 aA EXCEPT WHERE NOT ED 

BRACKEN RIDGE ROAD Na. 2 

SEWERAGE PUMPING STATION 

ENGINEER 

SPARE 

MANACER 
EILG(ERING 

140. DAE 

55'76 73 
DATE 

E-10 

O 

ET° 

Rkce-v D144 -72_, 

DATE 

I I343 /7110.0101 (016110.710 

NO DATE ALTENDI(NI 
51v PROCVC DON / NOWA( DA3£ 

047015 0LLEC0IE 

A B 

DESIGN 

DRANK 

°COKED "3 

g -1 10 1LE. 
rn 

R011-10 

SURGE DIVERTERS 

(Drg 486/517-NW072 One 26) 

SDI SD2 SD3 

34 VD(.. 

14 V DC- 

SD- 

011 I I 0013 

SD 

-1SDAP 

14C 

RIO POWER 

(REFER DREL. 456/5/1-N51077 1.19E EEO) 

SD ALARM RELAY 

PHA-SE FAILURE SIGNAL 

ENERGEX POWER ON 

RDI1-30 
16 

) "(LOSE" r. HEALTHY 

L 

is 
Kuban Cily 

-J 

J 

J00 ILE --.-.-----5--/ -------"--- . 

-55---------, ""-------..--- Brisbane ...--:.--------,_ .0.-:-. 7- '-'" r"o'"'ic:: Water ),,,z,--4,,,,...1 
0r410101 18t4wOras 

"4. 

P7107E(1 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 
SR 2 96 - . --, 

,560 nu 57.40 7!-R470 0.40 

supvty H. 0(10 1300K i 

SI-WAD kit DATUM 

E G 

1 

2 

3 

S 

REF No. .1-3L5 6 

BO 

; 

i E .... 0 1 1, 1 n, 
.:.:C.. J .: U L. f_UU3 ....._........_.._ .. 

. I 

/ I .I... i :ON ,' (..._ 

ISSUED FOR 
O Ott Vd- .CONSTRUCTION 

tint 
MAIN SWITCHBOARD 
RTU DIGITAL INPUT 1/2 
TERMINATION 

H 

U611 NTS N. I .OF 1 SHEETS 

00.65/1/10 

486/5/7-NW078 
AYEND. 

8 
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2 

3 

4 

A B C D E F H J 

----------------------------------------------------- -------------------------------- 
RTU COMPARTMENT I SWITCHBOARD CUBICLE DOORS OPEN. _ _ _ 

I HITS 

_1_ -P1D)311 

INPUT 

. 

RIU 
EA- 

DIGI1 Al 

SA fuSE ROW 

7046C- 

74%6E- . 

?WIN. 

REFER 016i511-NW0SI 

201). DOOR LIRl SWilimES 

I- 

jSWIT ENBOARD DOORS 
SECUR115 AL ARM 70 

205DC 

OED) 71 

SP ARE 

100- 

-4 

INCOMER COMPARTMENT 

0)1 ED 71 

D133 
C:1::D 

0)) CD 76 

Di)C 
CT= 7S 

0)0 C.3 76 

DOS 
czzo 77 

075 en 75 

DOC 
CEZE, 71 REFER DRG. 4 SUS/1-Nw07/ 

2E0. 

016 17.3 eo 

0117 
t:CID 11 

0)) tJs1 
an a=0 53 

D31 

t619 
CED HAN SICOPIER (B CLOSED 

DE53-46 
(REFER DREI. es/Si7-mo711 011 L3 96 

DN 
cIDD e7 

1 

PLC/RTU COMPARTMENT 

DOI 4::=1 es 

D61 
CI= 59 

DOT En to 

ON1 
97. 

001 ED 91 

51c ) 
CE:iD 93 

Dt 3 CET sL 
RINI, 9 

001. 
OCZio 

206. 

DLL EET 
P.00 -t0 

DNS 
CEMD 17 

100.. 

DOS E=1 95 
153-0S REFER DR6. 416/5/7-NWITT 

DILL 
Lm ff 706 

DLL E._1 see R013-6 

Fool 

'to. 
EN7 ---P 

CCD tot 
R01) -t7 

(0161 

4=} le? 

CM BAIIERY 555 (EH OK 
0013-ES BEA 

[REFER DK. I.S.6/S/7-14/077 UK 601 

Et 

CATHODIC PROTECTION (FUTURE) 

R013-06 1 -1 

L 

P 
ALARM RESET 

15 I 

I I 
R01) -07 

POWER ON . 100. 6 

P 

J 

NL FUSES ARE $00 NA EXCEPT WHERE NOTED 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

L 

DIRECTOR OF DATE 

P.O. t P.S. 

ETIOTOECR LATE 
OT CHANCE 

411 map fat C54165.1T5I Wu 
R,§% DAT 

NO DATE Al.(701ENT INTIONS EWILtRI:ErC 

A 

NAY( DATE ` 
DESCH vMU 

IA DRAWN toolt 

Sri:boot City, EllEENTIO 7/.,, 3 

D 

Brisbane E., 

V.PROJECT 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

JOO FILE 

AcAD 100 

SURVEY No. 

SUFKAD 

S1Noc571.Re0.0.9 

FIELD BOON 

A.N. DATUM 

Water fr----"=:::".7-Li 
---40410004.0%31 

F C 

1 

DATE _ 
9 I U t 2003 

, RE 1 

ti ACTION Co: 

1 

5 

6 

7 

°LA, -ISSUE-0 FOR 
CONSTRUCTION 8 

H 

DILE 

MAIN SWITCHBOARD 
RTU DIGITAL INPUT 2/2 
TERMINATION 

SCALE NIS 

DRAWING IN 

N' 1 OF I SLEETS 

AINNO 

486/5/7-NW079 0 
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3 

4 

RTU COMPARTMENT 

MIT S R11.1 

M03311 EA 

DIGITAL 
OUTPUT 

DI NO 

NC 

0000 

DI NO 

NC 

D001 

"' 

171 

0002 

-11- "4 

NC 

D3 
000-3 

NC 

DO la. 

NC 

DOOL 

D5 
DOGS 

1 
IS7 

NC 

D006 

I I Ile 

D7 Nl 

MC 

0007 

{-4 of 

COH-03 

24VDC OVDC 

, In 

IQ 

113 

113 

ROW 
DIGIT Al [=1 
OUTPUT 

DJ NO 
DOS 

Di ND 

MC 

O 09 

1" 

010 11.2 

NC 

D010 

117 

ON NO 
Doll 

le 

DQ 
Ili 

D011 

Li "1 

0 M. 

NC 

DOI) 

III 

SPARE 

SPARE 

0012A 

wD 

NC 

D014 

I/1 0013A 

D15 NO 

NC 

D OTS 

0014A 

1 

1- 

I 
(01.1-04A IBA 

0012A SITE ATILNTION ALARM 

.L 

(011-040 

CON 
C011-01. 

2 VDC OVDC 

1" 

001SA 

(011- OC A 

I I 
CON 04B 

I1I CeM 044 

f + 
117 

I 

BRACKEN RIDGE ROAD No. 2 

PUMPING STATION 
MAIN SWITCHBOARD 

0017A R1U - BATTERY (HECK 

CATHODIC PROTECTION (FUTURE) 

(021- 

L 

0 144) witimormcackom we 

43 14 
AKII)DCNI 

A 

& PS 

-1 
10 1 

1 

ALARM 14DICATION 
1 

CE-ENERGISE ILECT fIER UNIT 
DOISA 

NZ' 
HAW DATE 

.LnOliCCR 
cHARtt 

DA14 CCSiON V1411 

SUPCRVLSING,:>.A97A_ 
11/4_5 CNONECR 

R.P.L.O. 

55--, 6 

B 

CR10114 

DATE -7/0 3 _.1/4.0.1ECKED 

C 

VMU 

7/". 3 
111 
Brisbane 

D 

-1 

_J 

.101:1 

ACM TILE 571151031144v0A.1 

SURVEY No 

SURverCD 

FIELD DOM 

AR DATUM 

Brisbane 
Wat e 

F 

)\\\/ °Li 
PRDACT 11111 

BRACKEN RIDGE ROAD No. 2 MAIN SWITCHBOARD 
SEWERAGE PUMPING STATION RTU DIGITAL OUTPUT 1/1 
SP296 TERMINATION 

REF Ni) 

P.FC 

it 
, 

CONSTRUCTION 
N- I 01 I Sift IS 

DRAWING 

486/5/7-NW080 

J 

AfENO 
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P 
B C D E T F 

2 

3 

4 

r 
RTU COMPARTMENT 

RTU_ 

1103311 EA 

ANALOG 
INPUT 

. Moo. 

7 Moo- 

. 

ROW 

A I 

129 - 
A100A- 

AI01. 
C=0 130 

Aiol- 

2 
A102. 

C3=0 

131 

131 

At01- 
133 

3 
AID). 

C1:33 1 3 1. 

A103- 

AIOL. 
GED 

13S 

136 

A101.- 

MOS. 

AIOS 

A106. 

CCM 

11 

137 

130 

139 

U0 

A106- 

IL I 

7 
A107. 

CEO IL 

A107- 

E/L 

IL 3 

UI. A107- 

7LVIX, . 

7 /VOX - 

ROW 

I EI 

WI! NEI NMI WI! 
NEB! NE WI! WI! WI! WI! 

P0 \4 

lI1 
A100A- 

BRACKEN RIDGE ROAD No .2 

PUMPING STATION 
MAIN SWITCHBOARD 

L. 

CA1H001( PROlfClION 

J 

J00 at - --------------- ------------ -_-_,-_-__ Brisbane 
10..../.010.1 Dater 
,........... 
JAO'd 

OAAIrtiA.A0 14'110.2%41 
----.401234/0 14,21101240 

ACA3 RI 5 Nwoe i. neva 4,..g 

No. MID B000 I 

SURVOTO Ali DARN 

F 

\ 

kEFNa-[ 
ORN 

DATE - 0 ",r1 
.1 

ISSUED FOR 
CONSTRUCTION 

PINI1C1 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 
SP296 

7RIt 

MAIN SWITCHBOARD 
RTU ANALOG INPUT 1/1 
TERMINATION 

se.A10 WS S.CET 

oRAlaki Mr 

486/5/7-NW081 
AMEND. 

H J 

6 

7 
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PLC- COMPARTMENT 

ALL rugs ARE No U (MDT MRSR 1MTED 

134. 
FROM DRG. 4136/5/1-14W0T7 

SLOT 3 % PONT 

24Vdc SINK 

DIGITAL NWT NODULE 

10693/11645 

-1 K3 M 

i of 
D11-01 IBM 

1002 3 C.142 DM') 

1003 4 
DI1-03 030 

1004 5 
D1I-04 (B1) 

MARSHALLING 

TERMNALS 

ROW 'V 

-El- 1 

2 

3 

AEI- 4 

-FM-5 

6 

7 

P3-01 

P3-02 

PLC/RTU COMPARTMENT 
MOH DRS. No Ot/S/1-0/VOL 71 

St 

L R. 

Dr$41 

ors-t2 ti7R3-1 

PUMP STATION 
REMOTE SELECTED 

WET WELL SURCHARGE LEVEL SWITCH. 

10i44 $7114-1 
) OVERFLOW SCREEN 141 

1/4 11.41 SURCHARGE LEVEL SWITCH 

1005 6 
DtI-05 (Bk) 

1006 7 

1007 

IGO 9 

1309 10 

1010 11 

1011 12 

1012 t3 

Kra 14 

1014 15 

9 

111-06 030 

10 

011-07 034 

11 

011-08 034 

12 

Dt1-09 (Bk) 

Dt1-10 

14 

DtI-11 (13k) 

D11-12 

DH-13 (BM 

17 

% 

1016 

0(1-14 03k) 

10 

I lo m 
NOT USED V FROM DRG. 486/5/1-NW077 

20 

DH-15 1814 

19 

DIS-% 

20 

21 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

-U- 
11! 

Issmsreassams 
MOMS POI DoSMKM11 

DUE AMEMDOEM 

A 

UM 

VIP 

PRIMO/ 
DiCINEER 

22 

DH-02 

0(1-03 

Dt1-04 

-SPARE 

KYLE!. 10). JOB FRE 

POWER METER COMPARTMENT 
FROM DRS Mo 1lieSel-161171 

K2-1 PHASE FAILURE SIGNAL 
SITE MAINS POWER ON 

RAMER 
MURK 
PRODUCIDI / NETWORK 

DATE 

DAM 

B 

OPy 

D 

MAD FYI SVMWNS41ov04.1 

SURVEY No. 

tuminzo 

FIELD DX11( I 

AM DATUM 

bolocaodowj 

PROW 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

mu 
MAIN SWITCHBOARD 
PLC DIGITAL INPUT 1 

TERMINATION 

SEALE NTS 

DRAWING 

MODIFIED FOR 
CONSTRUCTION 

11* 1 OF 1 SHEETS 

486/5/7-NW082 
I J 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 546 of 622



2 

1 

4 

5 

7 

PLC COMPARTMENT 

All FUSES ARE 500 *A EYCEP1 WHERE 001ED 

(e) 
FROM DRG, 486/5/1-NW077 

P4 

' 9.01 4 16 POINT 

24Vdt SINK 

DIGITAL INPUT MODULE 

IC6 3H01.645 

1001 

1002 

1003 

3 

1004 5 

INS 6 

1006 1 

1001 Et 

1008 9 

1009 10 

1010 II 

DI2-11 
IOU 12 

IBkI 

D12-I2 11W 
1012 13 

1013 14 
D12-13 IBk1 

N4 

DI2-01 {BM 

40- 

DI2-02 

017-03 IBkl 

012-04 (BO 

012-05 113k) 

017-06 D3k1 

012-01 16k1 

012-08 11310 

012-09 

D12-10 IBk1 

1015 

1016 

N01 USED 

15 

16 

17 

19 

19 

20 

D12-14 (Bk) 

DI2-15 

D12-16 18k1 

FROM DRG. 486/5/7-NW071 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

N4 (VI 

MARSHALLING 

TERMINALS 

ROW '8' 

23 
P4-01 

012 -01. 

24 -Ea- 

25 -4=)- 

26 -4=i- 

27 

28 

DI2-02 
29 

D12-03 
30 

Di2-04 
31 

012-05 
32 

012 -06 
33 

D12 -07 
34 

DI2-08 
35 

012-09 
36 

DQ-10 
31 

D12-11 
38 

DI2-12 
39 

-SPARE 

40 

42 

43 

44 

PUMP No.1 COMPARTMENT 
FROM DRG. No 4867577-NW073 

P4-01 

L 

440 II WiailMiadWm III DUE ALLENMW 

A 

PRINCIPAL R.P.E.O. NO. Win 
DICKER 5 57 e WO 3 
MANAGER DATE 
(ItER(ELRING 

MOOACDN/AENIORK DATE 
°ELMO( 

DATE ADO flI 

DESK114 ACAD ftlE 57NN071.Ree.o*q 

DRAWN Vitt SURS6Y No. FELD BOOK 

CFCCKED .3 
Erisbaoa City SURVEYED A.N. DAWN 

B 

1K 1-1 

REFLUX VALVE cy 

RESET 

1K2-1 

1K7-1 

READY 8( oi221 ) 
DI2-08 35 9 DO. 0! 

RUNNING 017-09 36 10 i 
Dt2-01 5. .........O t. 0 w--/ 

17 1K6-1.0 - 1 0 31 Ti cyy-K, /7-1 

w. 
Brisbane 

.Water 

F 

1/ 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

LOCAL SIART PUSHBUTTON 

LOCAL Slop PUSHBUTTON 

EMERGENCY STOP PUSHBUTTON 

VFD AUTO SELECTED 

VFD READY 

LOCAL RESET PUSHBUTTON 

VFO RUNNING 

MOISTURE IN OIL 

b,/1 E 
1,310101 

REF No 314-5 
HOR 

ATE - I nn-4 
I: 

it 

CONSTRUCTION 
PROXE1 rut 

BRACKEN RIDGE ROAD No. 2 MAIN SWITCHBOARD 
SEWERAGE PUMPING STATION PLC DIGITAL INPUT 2 

SP296 TERMINATION 

H 1 

SEALE VTS 11- I OF I SYCEIS 

1 

3 

4 

DRAWNG 

486/5/7-NW083 
AMEND. 

6 

7 
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PLC COMPARTMENT 

ILL fUSES ARE SOS fsf. EKCEP1 WritRt ICIED 

FROM ORG. 486/5/7-NW077 
P5 (01 

SLOT 5 16 POINT 

24Vdc SINK 

DIGITAL INPUT MODULE 

(693(10161.5 

1 

1001 2 

1002 3 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

10 10 

4011 

1012 

1013 

1014 

1015 

1016 

NOT USED 

5 

6 

7 

9 

10 

11 

12. 

13 

11. 

IS 

16 

IS 

19 

20 

145 1V1 

DI3-01 (Bk) 

MARSHALL010 

TERMINALS 

ROW 73' 

45 
P5-01 

4=1- 4 6 

47. 

LB 

49 

013-02 (Bk) 

DI3-03 (Bk) 

50 
DI3-01 

51 
D13-02 

013-04 18k) 

DI3-05 (Bk) 

DI3-06 (Bk) 

Si 
013-03 

53 
DI3-04 

54 
013-05 

DI3-07 (BkI 

55 
DI3-06 

013-08 . (Bk) 

DI3-09 (BO 

56 
DI3-07 

57 
DI3-08 

DI3-10 Kik) 

59 
D13-09 

013-11 18k) 

59 
013-10 

DI3-12 (Bk) 

60 
013-11 

DI3-13 (8k) 

61 
013-12 

013 -IL (Bk) 

62 

013 -IS (Bkl 

63 

013-16 (Bk) 

61. 

FROM DRG 48615/7-W077 

BRACKEN RIDGE ROAD No 2 

SEWERAGE PUMPING STATION 

65 

NS NI 
66 

-SPARE 

PRRCIPAL RP.E.O. 119t 
ENCIIICER cS-1 6 WO 
IJANACFR 

ENGINEERING 
DATE 

P5-01 

201-1 

PUMP No. 1 COMPARTMENT 
FROM DRG. No. 4 86/5/7-NW074 

un_plAy, REFLUX VALVE u)1.441_14, "-4=1- 
5001k" 

V 141 AMOCO IM 04E10,410 
\No, OAK Al/(rCUENT 

A 

mompOTION/ouvow Dort 
KLEGME 

DATE JOB 111 

DESEN vnu ACM nic SRofIdf R...° 41.9 

DRowN SURVEY No. EIEW BOOK 

OECKCD 3 beisban. City SUNDT° AN. 041W 

L 
5 

2K6-10 

202-1 

2K7-1 

READY 

RUNNING 

DI3-01 50 2 

DI1-02 51 3 

013-03 52 4 

D13 -04 53 5 

DI3 05 51. 6 

DI3-06 55 7 

DI3-07 56 

013-00 57 9 

013-09 58 10 

DI3-10 59 11 
DO- 

e 
Water j,....1 

4 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

LOCAL START PUSHBUTTON 

LOCAL STOP PUSHBUTTON 

EMERGENCY STOP PUSHBUTTO 

VFD AUTO SELECTED 

VED READY 

LOCAL RESET PUSHBUTTON 

VFD RUNNING 

MOISTURE IN OIL 

\ouW 13104 
PRO El 

BRACKEN RIDGE ROAD No 2 

SEWERAGE PUMPING STATION 
SP296 

but 

MAIN SWITCHBOARD 
PLC DIGITAL INPUT 3 

TERMINATION 

N 

REF No i 345 
HOWN).CK 

1 

- 9 ?on3 

SYMBOLS LEGEND 

C-?")( = EXTERNAL WIRING 

= MCC FIELD WIRIK TERMINALS 

= FUSED MARSHALLING CUBICLE TERMINALS 

o = LINK MARSHALLING CUBICLE TERMINALS 

o = PLC 1ER 

= VFD TERMINALS 

o = RELAY TERMINALS 

i(V 

H 

SEAlt NTS 

ISSUED FOR 
CONSTRUCTION 

I Of I SKI 75 

DRAWING f 
486/5/7-NW084 

-NINO 

5 

6 

7 
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A B C D E G J 

PLC COMPARTMENT 

All FUSES .ARE 501 AA EXCEPT WHERE NOTED 

FROM DRG 486/5/7-NW077 

SLOT 6 16 POINT 

14Vdr. SINK 

DIGITAL INPUT MODULE 

K69311)1645 

N6 

1001 2 
D14-01 (13k1 

ON-02 (Bk) 

014-03 (Bk1 

1002 

1003 

1004 

1605 

1006 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

NOT USED 

3 

5 

6 

8 

9 

IZ 

14 

6 

16 

I7 

IS 

19 

20 

014-04 (BM 

D14-05 03k1 

D14-06 (BO 

014-07 (Bk1 

014-05 (Bk1 

D14-09 1131,) 

014-10 

D14-11 (Bk1 

DI4-12 (Bk) 

D14-13 (Bk) 

014-14 CBI,' 

014 -6 (Bk1 

014-16 (Bk) 

FROM DRG. US/ 7-NWEn 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

e 1-1.11 TANX0101TXPIWK1011 Kb 
',NO. BAK A1/001JEN1 10111 IALS I 

A 

MARSHALLING 

TERMINALS 

ROW '13' 

P6 (01 
67 

P6-01 -8- 
68 -129- 

69 -()- 
-6=4- 70 

71 -EF:3- 

011.-01 
72 

014-02 
73 

DK -03 
74 

014;04 
75 

D14-05 
76 

014-06 
77 

014-01 
78 

014 - 08 
79 

014-09 
80 

DK -10 
81 

014-11 
82 

DK -12 
93 

SPARE 

84 

85 

86 

87 

N6 PO 

PRINCTPAt 
DEMUR 

R.P.E.O. MO. DA 

5.57d 7 o 3 

EITPNECROTO 

pRoDuciow / Howom 
DCLEGOE 

DATE 

DATE 

B 

, 

P6 -01 

PUMP Ne. 3 COMPARTMENT 
FROM ORG. No. 496/5/7-NW075 

31(1-1 014-01 72 
CONTROL SUPPLY 01( 

REFLUX VALVE OPEN 

LOCAL START PUSHBUTTON 

LOCAL STOP PUSHBUTTON 

EMERGENCY STOP PUSHBUTTON 

VFD AUTO SELECTED 

VFD READY 

LOCAL RESET PUSHBUTTON 

VFD RUNNING 

MOISTURE IN OIL 

2 

01-14)( REFLUX VALVE (.91-(11-%)( `---+=,- 044 -02 

o fl 

/ 

72 
t; ( OK-01 

500.1A 
SA.. 014-03 7;_it_< DK -03 

- 352 

7°--41--(5 S D'i-±-10K-05 
3K2-I 

'7 °47 ____/) 

310-1 D14-06 

6.7 (r-lot444 

---° 
READY . 01/._:,.., . 

I 
RESET 014-08 79 9 

RUNNING 014-09 

o 

80 10 

12 31(6-LO is 014-10 

0 2 

of of ( 04_10 

I 

/ 

I / 

\Do\1\-- 40etioq 

aEF O. 

HORNiCK 

- 
-!--1 JUL 2003 1 

...................... 

SYMBOLS LEGEND 

C2M-.)"( = EXTERNAL WIRING 
o z MCC FIELD WIRING TERMINALS 

FUSED MARSHALLING CUBICLE TERMINALS 

o = LINK MARSHALLING CUBICLE TERMINALS 

o = PLC TERMINALS 

= VFD TERMINALS 

o ., RELAY TERMINALS 

ISSUED FOR 
CONSTRUCTION 

HALE DATE 

CCS0( Ie 

JOB flu 
co /A nu S710,412S-0 ve 4.9 

SURVEY No. E1ELD BOOK 

Alt 111111.1 

Brisbane 
Water 

4- F 

PROJECT 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 
SP296 

G 

1111E 

MAIN SWITCHBOARD 
PLC DIGITAL INPUT 4 

TERMINATION 

SEALE NIS Pr t Of t SHEETS 

2 

DRAWING If 

486/5/7-NW085 

3 

4 

S 

6 

7 

8 
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PLC CUBICLE 

FROM DR5. tealSt7461071 " 

STATUS INDICATOR 

RUN COMMAND 

FAULT RESET 

RUN AT MAXIMUM SPEED 

0002 

0003 

13004 

PUMP No 2 COMPARTMENT 
"Rolm FAVSA410144 

0005 7 

11006 

0001 

0000 07 

11 

0009 72 

0010 13 

non 14 

0012 17 

0013 77 

0014 

0015 19 

0016 20 

1.4.4 

STATUS INDICATOR 

RUN COMMAND 

FAULT RESET 

RUN AT HAMM SPEED 

PUMP No 3 COMPARTMENT 
MOM DIN. No. NUS/7-1k1WPS 

:0149 3"1 
STATUS MDICATOR 

c 

001-14 IBM 
RUN COMMAND 

FAULT RESET 

RUN AT MAX/MUM SPEED 

1 AapiEl. 112 

1 Acipi. 113 

FROM DRS 436/5/746/017 WIF 

DISTRIBUTION. BOARD COMPARTMENT 
ROM MS. No, kiii5/7-1k1173 

AUTO WELL WASHER SOLENOID 

DRECTOR OF 
P.D. k P.S. 

SINWIN-Pwrkgki 

m.D EMS 

AR MOM 

ppoACT 

*------'e-L+Itz BRACKEN RIDGE ROAD N. 2 
rollSEWERAGE PUMPING STATION 
SP296 

Nfinu 

MAIN SWITCHBOARD 
PLC DIGITAL OUTPUT 1/1 
TERMINATION 

DRAWING Pr 

486 5 7-NW086 
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- -1 SLOT- 8-16 
ANALOG 

MODULE 1C693ALC223 

CHANNEL 

INPUT 

--- PLC CUBICLE 

CRC. 
486/5/7-NW077 

P8 (0) 

No. 

P8-01 (W) 

MARSHALLING- 

TERMINALS 

ROW .B. 

1 

a 2 

All -00 

(W) 

I19 _STU 

etitOtw) NOTE 1 

-f. 
+IN1 

-PS, 

P8-02 
Pticx)-- 

All -02P (Bk) 
111 4 

10 

II 

12 

13 

14 

1 

16 

[17 

18 

19 

20 

+INc 
P8-03 

All-03P INo 
(BSc) 

113 

114 +PS 

-PS 

P8-04 (WI 

03611 
IN US 

.0* +IN 

PS -IN 

P8-05 (WI 

A11-05P 1134 
117 

Up +PS +-IN 

PS -IN 

P8-06 (WI 

A11-06P 113141 
111 

04 

N8 (V) DRC. No- 

01 

13 

UA 

OS 

134 

1)7 

111 

139 

IL 

l 
Al 

u3 

ILL 

IL5 

IA 

N7 

Ill 

149 

ISO 486/5/7-NV/077 

VI$r" .ro 3 

ABB FLOW TRANSMITTER -1 
SEE_DRAWING- 486/5/7-NW077 

1 

NOTES 

(w) P8-03 IC : STATION. I. USE INSULATED COMB :0 
(Bk) A11-01P CIE 

I. DELIVERY FLOW 

ftliXt 

4 
I 

ZS) 

(W) P8-0I 

EKORON 
I PAIR 

DEKORON 
I PAIR 

(Bk) 

0 
(W) P8-02 

I(Bk) Ail-02P 

(WI P8-04 

(Bk1 A11-04P 

IWI 

&IWO 

P8 OS 

12 

o 39 

All-OSP 

42 

39 

I. 

---fl 

NI P8-06 
42 

1113k1 All -06P I 

39 

VEGA WET WELL LEVEL TRANSMITTER 
MOWED IN RIU COMPARTMENT 

DELIVERY PRESSURE TRANSMITTER 
MOUNTED NEXT TO SWITCHBOARD 

PUMP 1 VFD 

RUNNING SPEED 

PUMP 2 VFD 

RUNNING SPEED 

PUMP 3 VFD 
RUNNING SPEED 

ISSUED FOR 
CONSTRUCTION 

e 1-t..1 Melia (NSIRVIC. NM 
`NO. DM( AMENOMEN1 soots, 

A 

144144CER 

ENGINEERING 
DATE 0E9C4+ YItU 

508 FILE 

ACAO FU IMY171-04.O.4., 

DRAWN VA/ No. 

GMEGKE C4>ffA-- ty3 Brisbaims City _SURVEYED 

B C D 

FIELD BOOK 

A.M. 130.11/11 

.1101t 1111E 

BRACKEN RIDGE ROAD No. 2 MAIN SWITCHBOARD 

Water p 
SEWERAGE PUMPING STATION PLC ANALOG INPUT 1/1 

__ormecos S 296 TERMINATION 

F C H 

StAl E NT S te I Cl I SKITS 

ORA u Or 

486/5/7-NW087 
J 

MEND 

2 

3 

4 

6 

7 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 551 of 622



P 
A 

2 

3 

4 

B C D E F H 

PLC CUBICLE 

SLOT 9 8 CHANNEL 

ANALOG OUTPUT 

MODULE IC693ALG392 

P9 

A0001 

A0002 

A0003 

A0004 

A0005 

A0006 

A0007 

A0008 

2 

3 

4 

A001-01180 

A001 -01 (Bkl 

6 1- 

A001 -03 18k) 
1 

9 
A001-04 (Bk) 

10 1- 

11 

12 

13 

14 

15 

16 

17 

18 

19 

A001-05 (Bk) 

A001-06 18k) 

A001-07 tBk1 

A001-08 18k) 

20 

MARSHALLING CUBICLE 

DRG. No. MARSHALLING 
t, 

486/5/7-NW077 TERMINALS 

ROW 'Er 

P9 
151 

152 

153 

154 RI1 
155 C. 

NOTE 1 
149 

156 

157 

158 
7711177073) 

159 

160. 

161 

162 

163 

,N9 
164 

165 

166 

167 

168 

169 

170 

171 

172 

173 SPARE 

174 

175 

176 

177 

178 

i79 

180 

184 

185 

N9 
186 

DRG. No. 
486/5/7-NW077 

PUMP No COMPARTMENT 

SEE DRAWING 4805/7-NW073 

' 

A01- 01P 

60 
VFD VFD SPEED REFERENCE 

PUMP No. 2 COMPARTMENT 

SEE DRAWING 4 06/50-NW074 

A01-02P 

NA 

60 

55 
VFD VFD SPEED REFERENCE 

PUMP No .3 COMPARTMENT 

SEE DRAWING 486/5/7-NW075 

VFD VFD SPEED REFERENCE 
55 A01-03P 

N9 

60 

J,.. 0 lt..) or000lotcarmunc. - 
NO DATE AIIENCIIENT 

MWM 
ENCMCER 

RP.C.O. HO. ME S' 7/. 3 DATE 

tiAnSUR 
ENGNEEMG 

DATE 

mmcnow/Kmm 
,DELEcuE 

DALE 

0(404 

MAMA 

CHECKED 71.3 
1. 

.000 ft( 
/CAD -fa( tti/Sf7 4101 Re..0 

SURVEY ke. 

15611.A.0yA0.0t0 
FIELD BOOK 

A.H. DATIM 

NOTES 

1 USE INSULATED COMB 

As b,/\\- 13\vi 
Brisbane 

Vt/at 

F 

pp0A0 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 
SP296 

tilt( 
MAIN SWITCHBOARD 
PLC ANALOG OUTPUT 1/1 
TERMINATION 

H 

SCA(E NI S 

DRAWN; le 

486/5/7-NW088 
J 

5 

6 

_J 
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2 

4 

5 

6 

7 

CABLES 
FROM ENERGEX TRANSFR. 

0 /14-81 AND00101 mallow( Wa 

ENO DATE AL1E1fE64 III 0TV.I.S I 
A 

PRICRAL 
ENGINEER Ff 24° 
AULAZER 

DICKE MG 

-47'3 
DATE 

NEW 
MAIN SWITCHBOARD 

P -01 

N -01 

E- 0 I )------ 

CP1-02 ) 

PUMP No .I 

REFLUX VALVE 1 

POSITION SWITCH 

-( CP2-02 

PUMP No.2 

REFLUX VALVE 2 

POSITION SW110-I 

(P3 -02 

C11 

C12 

(13 

C30 

TAW DATE 

OESICAt vO 0/6Z 

PRODUCTION 1t1110RK 
DELEGATE 

B 

DILAYAL OPN 

JOB FILE 

ACAO flC STNW611-&. v0. ve 

SURVEY No. FOLD BOOK 

A.N. DAILIA 

Brisbane BRACKEN RIDGE ROAD No. 2 

water W SEWAGE PUMPING STATION 
__...01414,0141,02%, SP296 

PUMP No.3 

REFLUX VALVE 3 

POSITION SWITCH 

EXISTING 
WET WELL LEVEL 

PUMPING LEVELS SENSOR 
IN WET WELL 

EXISTING 
WET WELL LEVEL 

SURCHARGE LEVEL SENSOR 
IN WET WELL 

NEW 
DELIVERY PRESSURE 

SENSOR 
IN VALVE PIT 

"4pRO AC I 

NEW 
FLOWME T ER 

SENSOR 

T 

REF No. 

11ORNICK 

' JUL 2 13 07 

MAIN SWITCHBOARD 
CABLE BLOCK DIAGRAM 

ISSUED FOR 
(ONSTRUCTION I . 

stAtE NTS N. i Of 1 SHEE IS 

DRAWING 1r MEND 

486/5/7-N*091 0 - 
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IIII 

INSPECTION & 
TEST RESULTS 

ID 411, al 111. 0 MO 
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ELECTRIC 

INSPECTION & TEST 
RESULTS 

TO CONTACT YOUR NEAREST BRANCH PHONE 1300 720 075 
SJ ELECTRIC (VIC) PTY LTD 

A B N. 82 074 448 481 R E C. 13700 

SJ ELECTRIC (OLD) PTY LTD 
A.B.N. 22 573 962 619 R.E.C. 7623 

SJ ELECTRIC (NSW) PTY LTD 
A.B.N. 68 537 948 401 R.E.C. 23788C 

SJ ELECTRIC (WA) PTY LTD 
A.B.N. 47 078 494 738 R E.C. EC006006 

MELBOURNE BRISBANE SYDNEY PERTH 
76 Commercial Drive, 19 Elliot Street, 25 Lidco Street, 226 Planet Street, 
Thomastown Vic 3074 Albion Old 4010 Arndell Park NSW 2148 Carlisle WA 6101 

Phone: (03) 9466 3977 

Fax: (03) 9466 4752 

Email: contracting©sjelectricvic.com.au 

Phone: (07) 3256 1522 

Fax: (07) 3256 1533 
Email: mail@sjelectric.com.au 

Phone: (02) 9672 7922 

Fax: (02) 9672 7252 
Email: graemec@sjelectricnsw.com.au 

Phone: (08) 9470 4292 

Fax: (08) 9470 4787 
Email: sjwa@bigpond.com 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
OASJ - 02AV - ISSUE No. 3 
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I I 

ELECTRIC 

CUSTOMER NAM E:1( 
CUSTOMERS ADDRESS: 

T T BEFORE YOU 'OUC 
TEST SHEET 

SWITCHBOARD ID: 
p 2_9 co 

N? 02: ' 

DATE. \414-/o 4 
JOB No 742-c?)?- 

C/B 

NO. 

CABLE 

SIZE 

C/B 

SIZE 

N 

NO. 
CIRCUIT DESCRIPTION 

VISUAL 
INSPECTION 

CORRECT 
CIRCUIT 

CONNECTION 

EARTH 

CONT. 

A - E 

MO 
N - E 

M 0 
A - E 

VOLTS 

A - N 

VOLTS 

0-0 
VOLTS 

RCD TEST Fault loop 
Impendance 

measurement mA mS 

tO 1,5K U:, 30 H1):3 1-itct 0s )./ 0 So -5,,- ___ __ _ 
60,)/tip 

c5-)(2- 630 (9/ M Gc--3,.) 5offc-f ,../ I o 100 (4gagp 
...... ..... - 

PI OP),1g,r0 - . Pui-A91 ,./ o,os- ©o - - _ -- 

Q?, p7, 'coy). i(o. .... PLyt-l-e`). o.oc ,,,a - _ 

p; ic,y1- aGo p,..549 3 /1/4/ / 0.05 00 _ - _0- 

Lit, 1.5 Co 1:2-. 4). OFt5A (A)Alt io i.6,2,240 ,/ 0. 1 ,*0 00 

TEST EQUIPMENT: 

SERIAL NO: 6767 to 7_7 

TEST DUE DATE. ;1/4 0 9- 

NAME: 

LIC NO: v4.1 g 
SIGNATURE: 

F.1-61 IASI IF 9 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 559 of 622



QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 020 
ISSUE NO: 3 PAGE 1 OF 1 

SWITCHBOARD AND CONTROL PANEL 
FUNCTIONAL TEST 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Prior to Supply Connection 
1 Do a point to point test on all cables as per the 

schematic drawings. 
(LX 

2 Check no crossed voltages 24/240. (L 

3 Ensure cable colour coding as per specification 

4 Check analog inputs/outputs have shielded cable. 

5 Check all cables are numbered. 

6 Ensure indicator lights have right colour lenses. 

7 Check all CT's are earthed. ( 

8 Ensure relays are switching correctly. ( -< 
9 Check push buttons work correctly. ({ 
10 Check selector switches work correctly. ( ) 

11 Ensure signal inputs/outputs are correct. (Lr' 
Connect Supply 

12 Test operations step by step following specified 
procedure. 

Comment 

As 

Ass 

CHECKED BY: C/(07-- 
D SIGNATURE: DATE: ie)/. 

LICENCE ICENCE NO: 5T379/ 
APPROVED BY 
SIGNATURE: DATE: 

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in 

accordance with the prescribed procedure and that such work complies in every respect with the 
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989. 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 560 of 622



ELECTRIC QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH-005 
ISSUE NO: 3 PAGE 1 OF 2 

SWITCHBOARD AND CONTROL PANEL 
SWITCHGEAR ASSEMBLY 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: sr 29, 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: Vi5u1N(._ 

TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

1 

2 

3 

4 

5 

6 

7 

8 
9 
10 
11 

12 

13 
14 
15 
16 

Engraving 
Labels level 
Legible (letter height as per specification) 
Fixing 
Material as per specification 

Duct/din rail 
Level 
Fixing 

Earth and Neutral Bars 
Neutral no. of holes 
Earth no. of holes 
Neutral bar no. screws 
Earth bar no screws 
Neutral bar hole size 
Neutral bar hole size 

Equipment 
Equipment Layout 
Correct Equipment 
Equipment level 
Equipment fix 

((--)r 
(- ()' 
(.`.' 
(.,.....K 

( ---1. 
( --) 
( 

( 

( 

(14 
('-') 
( *1 (''( 

A 

/ 

. 

/ 

CHECKED BY i '"--a ,2); 
SIGNATURE: /-:' 6 /2 4)--1 DATE: 
ELECTRICAL LICENCE NO: S1777 

APPROVED BY: 
SIGNATURE: 

-- 
DAT . 

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in 

accordance with the prescribed procedure and that such work complies in every respect with the 
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989. 

;4i0. .4*. 
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11 

ELECTRIC 
QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 005 
ISSUE NO: 3 PAGE 2 OF 2 

SWITCHBOARD AND CONTROL PANEL 
SWITCHGEAR ASSEMBLY 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: 5P29( 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

17 
18 

19 
20 
21 

22 
23 
24 
25 

26 
27 
28 
29 
30 

Wiring 
Wire size and temperature rating is correct 
Wire colour 
Wire number system as per specification 
Wire numbers 
Isolators are correct size 
Fuses are correct size 
Contact/o/load are correct size 
Terminals (allow spares as per specification) 
Circuit breakers are correct size 

Looms 
Supported 
Protected 
Cable off steel edges (allow bushing) 
Cable lugs 
Cable crimp 

(t4- 
( ;,I 
( i-r 
(LA 
(1-f. (Li (,. 
(a) 

(Lr'' 
(v)' 
(tA 
(z.--Y"" 

AE"5 

.. 

4-S 
.-\J 
.... 

. 

........ 

CHECKED BY: J'W. (XLsr- 
SIGNATURE: /1,-- DATE:ei al 

5 ,779i ELECTRICAL LICENCE NO: ?7, 

APPROVED BY: 
SIGNATURE: DA,3,ES7 

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in 

accordance with the prescribed procedure and that such work complies in every respect with the 
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989. 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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SWITCHBOARD AND CONTROL 
FUNCTIONAL TEST 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 020 
ISSUE NO: 3 PAGE 1 OF 1 

PANEL 

PLANT: ,--5'2- 16 z 
LOCATION / AREA: (),MG,e11-14t6- 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Prior to Supply Connection 
as per the 

cable. 

lenses. 

specified 

( 4 
( r"/) 

( 4' 
( 

( 4 
( 4 
( ''' 

( 4 
( 4 
( ) 

( 4 
( ( 

Do a point to point test on all cables 
schematic drawings. 

Check no crossed voltages 24/240. 

Ensure cable colour coding as per specification 

Check analog inputs/outputs have shielded 

Check all cables are numbered. 

Ensure indicator lights have right colour 

Check all CTs are earthed. 

Ensure relays are switching correctly. 

Check push buttons work correctly. 

Check selector switches work correctly. 

Ensure signal inputs/outputs are correct. 

Connect Supply 
Test operations step by step following 
procedure. 

r-i,e ce..4).-es 
CHECKED BY: 
SIGNATUR DATE: i 9-i 
ELECTRIC/L ENCE NO: 3 i5 _ Sr -5 

APPROVED BY: ./.. 
SIGNATURE: DATE;p2,11- 

All the above signatories.certify that the Electrical switchboard work listed has been checked and tested in 

accordance with the prescribed procedure and that such work complies in every respect with the 
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 f989. 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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ELECTRIC 

I CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

EARTHING 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 025 
ISSUE NO: 3 PAGE 1 OF 1 

PLANT: 
LOCATION / AREA: grei-C"efA-1 ,e06o-, 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

(if 5d1L- 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check earth conductors and earth electrodes are of ( 
/ 

) 

correct size as per construction drawings. 

2 Check earth conductors are supported as per AS3000 
and specification. 

( 4' 

3 Check earth conductors are protected against 
mechanical damage. 

( -4 

4 Ensure correct lug/connector and fixing bolts/screws are ( 4 
used for termination as per AS 1882. 

5 Check earth pits are provided with warning label. ( 4 
6 Ensure that the top level of the earth pit in respect to 

finished ground level complies with the construction 
drawing. 

(,/f 

7 Check joints are electrically and mechanically sound ( ') 
8 Ensure anti-corrosion measures are taken. ( '/( 
9 Ensure that the removal of covers or part of equipment ( 4 

will not disturb or reduce effectiveness of earthing 
connection. 

10 Check spare terminals kept on earthing bar (if 
applicable) and each connection to earth bar identified 
by label. 

( 

CHECKED BY: /e /e5 
APPROVED BY. .....-- ' 

SIGNATUR DATE: /0-/Z/2/. 
SIGNATURE: DATE: 

All applicable items have been checked - YES/ 0 

W`'() 
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ELECTRIC 

TRENCHING 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 001 
ISSUE NO 3 PAGE 1 OF 1 

PLANT: S P Z 
LOCATION / AREA: tCA-Cge"--1 0`966, 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

VI S %/tree-454(i 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

Check construction drawing for other underground 
services and obstacles. 

Check availability of access. 

Check trenching for correct depth and width. 

Check level for future finished ground level. 

Check bedding sand is correct grade, as per 
specification and construction drawing. 

( 

(,4 

(4 

(4 

CHECKED BY 
SIGNATURE: 
ELECTRICA 

e.5 
" 

Aig01 0, DATE: 4-7.W=24 
NCE NO: 35165-- 

APPROVED BY: 
SIGNATURE: DATE:, 
ELECTRICAL LICENCE NO: 

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in 
accordance with the prescribed procedure and that such work complies in every respect with the 
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989. 

. ' 
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ELECTRIC QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 040 
ISSUE NO: 3 PAGE 1 OF 1 

CABLE INSTALLATION 
(in conduit) 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

I 
PLANT: 5 2 5 j 
LOCATION / AREA: 0.09r---e-e---A-) "e3,16=i,-----. 

DRG NO: 

TEST EQPT: Vi 5/6'1" 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Check approved cable schedule and cable layout 
drawing. 

Check cable drum is identified and IR value recorded. 

Ensure correct cable type, size and rating. 

Check actual length against length indicated on the 
cable schedule. 

Check conduit is internally clean, prior to cable 
installation. 

Check handling facility is adequate for cable installation. 

Ensure cable is feed into conduit without twists and 
sheath/insulation is not getting damaged during pulling. 

Check that approved means of protection is provided to 
underground cables emerging from the ground. 

Ensure number of cables in conduit as per AS3000 and 
AS30081. 

Check correct length of cables is left on both ends for 
termination. 

( 4 / 
( ) 

( 4 
( 14 

( 4 
( 4 

( /) 

( '/ 

( v( 

-' es 
CHECKED BY: 

;" 
APPROVED BY: 

SIGNATURE: DATE: tegg., SIGNATURE: DATE: .2147cc 

All applicable items have been checked - YES/NO 
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All applicable items have been checked - YES/NO VIkA 

61 (Pit 

ELECTRIC 

CONDUIT CABLE SYSTEM 
CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 050 
ISSUE NO: 3 PAGE 1 OF 1 

PLANT: P 7 `3 6 
LOCATION / AREA: ,eveztexexi e,',06t, 
DRG NO: 

TEST EQPT: 

TYPE: 

SERIAL NO: 

,V/1-1-." 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check anti-corrosion coating on conduits are used for 
installation exposed to weather/corrosive atmosphere. 

2 Check all damaged surface coating including threads are 
restored. 

( 
/ 

) 

3 Check internal wall of conduit are free from projections, 
sharp corners etc. 

( -4 

4 Check normal bends and inspection tees/elbows provide ( '4 
as per approved construction drawing. 

5 Check conduit joins are done with suitable coupling and 
fittings. 

( -/) 

6 Check conduit support spacing as per AS3000. ( "/) 

7 Check flexible conduit terminated at motor is anchored ( %/) 
near motor terminal box where unsupported length 
exceeds 1.5m. 

8 Check maximum support spacing for flexible conduit not ( 

likely to be disturbed is 1.00m and 2.00m for horizontal 
and vertical run respectively. 

9 Ensure that conduits (metallic or non-metallic) installed 
is spaced at least 150mm away from gas pipe/s . 

containing hot fluids and should not be installed above 
and parallel to hot pipes. 

( -4 

10 Check and confirm that cast-in conduits tend to become ( 4 
bunched, eg. at switchboard positions, are spaced to the 
approval of the structural engineer. 

CHECKED BY: //I i(''. -1--;~'eC APPROVED BY: 
SIGNATURE. _ DATE: i 7/01 

SIGNATURE: DATE: 
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ELECTRIC 

CABLE TERMINATIONS 
(LV/Control/Instrumentation) 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 055 
ISSUE NO: 3 PAGE 1 OF 1 

PLANT: 
LOCATION / AREA: _4 9,0t-Aegl /g,465--, 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

C/ SVM-- 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check cubicle/panel/equipment and both ends of cable 
are electrically isolated and danger tags have been fitted 
to all isolation points. 

( '... 

2 Check gland plates (if provided) have been correctly ( I) 
fitted and spare holes have been sealed and are 
specified type. 

3 Check cable screens have been earthed as per specified 
requirements. 

( 7) 

4 Check cable cores have not been damaged during 
stripping of sheath: 

( 4 
5 Check cable cores are loomed and supported as per 

specified requirements. 
( /) 

6 Check wire number ferrules are the specified type and ( X 
wire number corresponds with allocated cable core 
number/colour. 

7 Check lugs are specified type, correct size and properly 
crimped. 

( 

8 Check terminations are as per wiring schedule/diagram. ( 4 
9 Check spare cores are installed, secured and identified 

as per specified requirements. 
( 4 

10 Check all terminal; covers fitted and cable off-cuts and 
other rubbish removed. 

( 

11 Check all danger tags have been removed. / 
CHECKED BY: /1/CA' ;41,1414-3 APPROVED BY: 
SIGNATURE: / P 1 ,2 r -, 

SIGNATURE: DA 

All applicable items have beerh - YES/NO 
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ELECTRIC 
QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 070 
ISSUE NO: 3 PAGE 1 OF 2 

LIGHTING AND GENERAL POWER 
(Fit off) 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: 
LOCATION / AREA: 409`.6e6-7,1 M6'6 
DRG NO: 

TEST EQPT: /.reMt- - 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check wiring and sockets location as per approved 
construction drawing. 

( 14 

2 Check cables are of correct size, type and voltage rating. ( ) 

3 Ensure lighting fixtures, socket outlet types, rating as per / approved construction drawing. ( ) 

4 Check lighting supports/fixtures as per approved 
construction drawing. ( -4 

5 Check lighting fittings are complete - with correct ballast, 
reflectors etc. ( 4 

6 Check emergency lighting circuit and fittings are 
identified. (A/4 

7 Ensure socket outlets of correct rating installed at 
locations as per approved construction drawing. ( ) 

8 Check cables terminated at light fittings and switches as 
per circuit arrangement on approved construction 
drawing. 

( 14 

7 
9 Check cables are properly fixed and terminated. ( A 

10 Ensure all unused conduit entries are sealed. ( ) 

11 Check all field changes are approved and incorporated 
in "as-built" drawing. 

( t/) 

CHECKED BY: /f e ic-oolviC 
APPROVED BY: 

SIGNATUR .-DATE: /0/f/50 SIGNATURE: 
. . X, at - 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 569 of 622



ELECTRIC 

CONDUIT INSTALLATION 
(in ground) 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 075 
ISSUE NO: 3 PAGE 1 OF 1 

PLANT: ,5P 1 43 
LOCATION / AREA: og,9-ex-y-ai /e,06d-v 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

11/Vg2-"" 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check approved construction drawing for size and 
number of conduits required. 

( 

2 Check trench excavation for correct width and depth. ( 
/ 

) 

3 Check bedding sand is correct grade, as per ( ) 
specification and approved construction drawing. 

4 Layer of bedding sand in trench prior to conduit laying. ( 

5 Arrange layers of conduit in bedding sand as per ( A 
specification and approved construction drawings. 

6 Place danger indicator tape above conduit (300mm) or 
as required by the specification and approved 
construction drawing. 

( 4 

7 Backfill and tamp soil as per specification and approved 
construction drawing. 

( 4 
8 Ensure cable pits are constructed as per specification 

and approved construction drawing. 
( "/ 

9 Ensure conduit entry into pits allow for minimum radius ( 4 
requirements for the size of cables being installed. 

10 Check installation area cleaned and made good. ( 

e/ Ae( -#W.,,, 
CHECKED BY: APPROVED BY: 
SIGNATU DATE: /a/ji it SIGNATURE: DATE:A,A4r 

All applicable ms have been checked - YES/ 

1(telt 6).C. 
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11 

ELECTRIC 

ON SITE 
Functional Checks 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 100 
ISSUE NO: 3 PAGE 1 OF 1 

PLANT: jP2 6 
LOCATION / AREA: 09-r_etA) 26,..?-, 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

Prior to supply connection 
1 Do a point to point test on all cables 

schematic drawings. 
as per the 47 

( ) 

Check no cross voltages 24/240. /2 
( ) 

3 Check all cables are numbered as per cable schedule. ( 4 
4 Check all analog inputs\ outputs have shielded cable. ( 4 
5 Check all overload settings are correct. ( ) 

6 
Operations 
Check motor current - do not exceed each motor FLC. ( ) 

7 Confirm each motor functions correctly through field ( ) 

station control and field isolator operations. 

8 Check ammeters for correct readings of load current. ( ) 

9 Check motor direction is correct. ( ) 

CHECKED BY: APPROVED BY: 
SIGNATURE: DATE: SIGNATURE: BATE: #/.,7 

All applicable items have been checked - YES/NO 
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SJ tiectric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 6: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 296 Switchboard 
Pump No. 3 
486/5/7-NW075 Amend 0 

Process Operation Reference/ Acceptance Criteria 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm ph 
to earth 
Hi pot test 2.5 kv ph-eth for 1 minute 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

3. Check voltage is available on line side of motor circuit breaker 3F3. 
Drawing 486/5/7-NW075 
415 vac ph to ph L./ C714 el5 

4. Ensure control circuit breaker 3F4 is "OFF" and emergency stop is operated, 
close circuit breaker 3F3 and confirm voltage is available on line side of circuit 
breaker 3F3. 

Drawing 486/5/7-NW075 
415 vac ph to ph 

5. Check voltage is available on line side of control circuit breaker 3F4, close circuit 
breaker and ensure: 1 

K1 Control Supply Relay is operating correctly. 
Voltage is available to 3K5 and 3K6. 

Drawing 486/5/7-NW075 
240 vac ph to n 

6. Release emergency stop and confirm operation of isolating contactor 3K2 and 
confirm voltage is available to VSD. 

Drawing 486/5/7-NW075 
415 vac ph to ph 

FACTORY -0EPTANCE TEST SHEET 6 SPS 296 P3 - .doc 1 2 
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SJ Aric (Qld) Pty. Ltd. 

7. Confirm operation of Pump 3 Digital Inputs. Drawing 486/5/7-NW075 tV 
8. Confirm Operation of Pump 3 Digital Outputs Drawing 486/5/7-NW075 7z, 
9. Confirm Operation of Pump 3 Analog I/O Drawing 486/5/7-NW075 (../ 

Tests Completed By Witnessed By 

Date Date 
Comments: 

Accepted By 

kolt2 1-2>, Date 

Instruments Used: 
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SJ electric (Old) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 5: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 296 Switchboard 
Pump No. 2 
486/5/7-NW074 Amend 0 

Process Operation Reference/ Acceptance Criteria 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm 
ph to earth 
Hi pot test 2.5 kv ph-eth for 1 minute 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

C 
9.. 

3. Check voltage is available on line side of motor circuit breaker 2F3. 
Drawing 486/5/7-NW074 
415 vac ph to ph 

4. Ensure control circuit breaker 2F4 is "OFF" and emergency stop is operated, 
close circuit breaker 2F3 and confirm voltage is available on line side of circuit 
breaker 2F3. 

Drawing 486/5/7-NW074 
415 vac ph to ph 

5. Check voltage is available on line side of control circuit breaker 2F4, close circuit 
breaker and ensure: 1 

K1 Control Supply Relay is operating correctly. 
Voltage is available to 2K5 and 2K6. 

Drawing 486/5/7-NW074 
240 vac ph to n 

6. Release emergency stop and confirm operation of isolating contactor 2K2 and 
confirm voltage is available to VSD. 

Drawing 486/5/7-NW074 
415 vac ph to ph 

i 
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SJ E=lectric (Qid) Pty. Ltd. 

7. Confirm operation of Pump 2 Digital Inputs. Drawing 486/5/7-NW074 e., 
8. Confirm Operation of Pump 2 Digital Outputs Drawing 486/5/7-NW074 *7- 
9. Confirm Operation of Pump 2 Analog I/O Drawing 486/5/7-NW074 17 

Tests Completed By Witnessed By Accepted B 1\ 
40 

Date Date Date t-) 
Comments: 

Instruments Used: 
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SJ ciectric (Old) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 4: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 296 Switchboard 
Pump No. 1 

486/5/7-NW073 Amend 0 

Process Operation Reference/ Acceptance Criteria Passed Date 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm ph to 
earth ../ re Hi pot test 2.5 kv ph-eth for 1 minute 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

3. Check voltage is available on line side of motor circuit breaker 1F3. 
Drawing 486/5/7-NW073 
415 vac ph to ph 

4. Ensure control circuit breaker 1 F4 is "OFF" and emergency stop is operated, 
close circuit breaker 1F3 and confirm voltage is available on line side of circuit 
breaker 1F3. 

Drawing 486/5/7-NW073 
415 vac ph to ph 

5. Check voltage is available on line side of control circuit breaker 1F4, close circuit 
breaker and ensure: 1 

K1 Control Supply Relay is operating correctly. 
Voltage is available to 1K5 and 1K6. 

Drawing 486/5/7-NW073 
240 vac ph to n .7- 

( 6. Release emergency stop and confirm operation of isolating contactor 1K2 and 
confirm voltage is available to VSD. 

Drawing 486/5/7-NW073 
415 vac ph to ph 

/ 
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SJ Electric (Qld) Pty. Ltd. 

7. Confirm operation of Pump 1 Digital Inputs. Drawing 486/5/7-NW073 

8. Confirm Operation of Pump 1 Digital Outputs Drawing 486/5/7-NW073 17 

9. Confirm Operation of Pump 1 Analog I/O Drawing 486/5/7-NW073 I/ 
Tests Completed By Witnessed By Accepted y 1\N17- 

- Date Date Date le, ( p ( 0 3 
Comments: 

Instruments Used: 
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SJ Gluctric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 3: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 296 Switchboard 
PLC/RTU Connection 
486/5/7-NW077 Amend 0 

Process Operation Reference/ Acceptance Criteria Passed Date 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm ph to 
earth 
Hi pot test 2.5 kv ph-eth for 1 minute 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

3. Ensure Laptop GPO, PLC and Flowmeter circuit breakers are "OFF" and 
operate RTU circuit breaker on DB Chassis and ensure: 
RTU Power Supplies are operating correctly. 

Drawing 486/5/7-NW077 
nut., 240 vac ph to n on power supply> 

24 vdc on power supply output 

t./-- 
4. Close Laptop GPO Circuit Breaker and: 

Check GPO polarity. '/ ,- Check GPO switch is functioning. , 

Check operation of RCD device. 

Drawing 486/5/7-NW077 ./.." 

5. Close Flowmeter circuit breaker and ensure transmitter power is correct. 
Drawing 486/5/7-NW077 
240 vac to transmitter aux power terminals 

. 

6. Close PLC circuit breaker and ensure PLC power supply is functioning 
correctly. 

Drawing 486/5/7-NW077 
240 vac to PLC aux power terminals 

FACTORY -,CEPTANCE TEST SHEET 3 SPS 296 PLC- .doc J. of 2 

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Q-Pulse Id TMS1102 Active 10/12/2014 Page 579 of 622



SJ (Qld) Pty. Ltd. 

7. Drawing 486/5/7-NW077 Confirm operation of door switches. 6,...,,,, kl -s ) 
vii-- P.ru 4_,_ 

Tests Completed By Witnessed By Accepted By ;[ Date Date Date f' 1 (5 , 
Comments: 

Instruments Used: 
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SJ electric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 2: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 296 Switchboard 
DB 
486/5/7-NW076 Amend 0 

Process Operation Reference/ Acceptance Criteria Passed Date 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 megohm 
ph to earth 

pot test 2.5 kv ph-eth for 1 minute 

2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 
SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

..../Hi 

3. Ensure all distribution circuit breakers are "OFF" and operate circuit breaker 4Q1 
and confirm voltage is available to distribution chassis. 

iljkt- . 

Drawing 486/5/7-W34076 
415 vac ph to ph. 
240 vac ph to n 

240 vac ph to eth , .,Z 
4. 

1.,4.4/7-- .,(2e1.4Pijt6t 1"/.1 
Confirm Operation ofAsy Well Peened Alarm relay by simulating level probes. 

Drawing 486/5/7-NW076 
, 
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SJ clectric (Qld) Pty. Ltd. 

Tests Completed By Witnessed By Accepted By I 
/O1 M 

Date Date Date 0 `7 

Comments: 

Instruments Used: 
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1 CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 

ELECTRIC CHECK LIST NO: QA3CH - 015 
ISSUE NO: 3 PAGE 1 OF 1 

SWITCHBOARD AND CONTROL PANEL 
INSULATION TEST TO AS3439.1-1993 (2,500 volts) 

PLANT: 
LOCATION 
DRG NO: 

l°29. 
/ AREA: 

TEST EQPT: Me o*, 
TYPE: /(7o2/7-su 
SERIAL NO: ---0..KOEs--_-&-.Z 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

Note: 1. 500v applied prior to 2.5kv 
disconnected prior 

-'0,c> 

2. Ensure all electronics are 
to testing 

1 Rated insulation voltage 
i.,),- IV 

2 Disconnect control circuits and all electronics (LA/. paitle 

3 Insulation test - volts 
. ( z/( t:-.)c) 

4 Insulation test - Red to White. (s-i 0.0 

5 Insulation test - Red to Blue. (--r- °a 

6 Insulation test - Blue to White C7/ <5.<3 

7 Insulation test - Red to Earth. ( 4 
8 Insulation test - Red to Neutral. (. ) 

-7 
9 Insulation test - White to Earth. (--)--.. OD 

10 Insulation test - White to Neutral. ( 
bo 

11 Insulation test - Blue to Earth. (;X (.70 

12 Insulation test - Blue to Neutral. (r 
2.5 KV 

13 Insulation test - Earth to Neutral with MEN disconnected. (---) 

CHECKED BY: /24 77C C4(-7S-7- APPROVED BY: 
SIGNATURE: /4,,--- DATE: /2 ofs' SIGNATURE: DATE: 
ELECTRICAL LICENCE NO: c-"Z 

All the above signatories certify that the Electrical switchboard, work listed has been checked and tested in 

accordance with the prescribed procedure and that such work complies in every respect with the 
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989. 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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SJ Electric (Qld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 1: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 296 Switchboard 
Incomer 
486/5/7-NW072 Amend 0 

Process Operation Reference/ Acceptance Criteria Passed Date 

1. Ensure Insulation test as per QA3CH-15 have been completed 
SJ QA3CH-15 
AS 3000 
Insulation resistance greater than 1 

megohm ph to earth 
Hi pot test 2.5 kv ph-eth for 1 minute 

/ 
2. Ensure Checks 1 to 11 as per QA3CH-020 have been completed 

SJ QA3CH-020 
Point to Point check of schematics. 
Visual Check of wiring. 

1 et) 

3. Check Incomer and Generator circuit breaker mechanical interlock is functioning. Drawing 486/5/7-NW072 

4. Check operation of Energex Power On phase failure relay K1 and correct signal 
is being received by RTU 

Drawing 486/5/7-NW072 
Remove one phase from relay sensing 
circuit to simulate loss of power. 

5. Check operation of Main Incomer circuit breaker auxiliary switch and correct 
signal is being received by RTU. 

Drawing 486/5/7-NW072 

6. Check operation of Station Power On phase failure relay K2 and correct signal is 
being received by R=1"ti- 11,C_ . 

Drawing 486/5/7-NW072 
Remove one phase from relay sensing 
circuit to simulate loss of power. 

7. 
Check correct voltage is being received at Power Monitor voltage terminals and 
ensure power monitor readout is functioning correctly. Note further programming 
of this unit will be required. 

Drawing 486/5/7-NW072 
415 VAC to Voltage sensing terminals. 
240 VAC to Aux Power terminals. 

FACTORY CEPTANCE TEST SHEET 1 SPS 296 IC - .doc 1 of 2 
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SJ Electric (Qld) Pty. Ltd. 

Tests Com leted B 

Date 
Comments: 

Acce ted B 

IME 1_A 

Date (j 10 

Instruments Used: 

FACTOR`. IEPTANCE TEST SHEET 1 SPS 296 IC - .doc 2 of 2 
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D F H J 

2 

3 

4 

5 

6 

7 

POWER POLE 

rsv 
ENERTIEX 

SUPPLY 

EARTH BAR 

656A 

IS4A 

r- - - 
I 

t- 

J 

6A 

ENERGEX 
CT's 

0//L/7 %CD 

PNETABE.E GENERATOR SE1 , 

I IERMUTTON ROD I 

I I 

RWBNE I 
I METERS I 

[[11_1? I 

- -1 

ENERGEX 

AA 

TEST 
'Ton 0 Hi/ C1=3D 

POWER KIER 
Sell 1 

A 

SW 

KVA 

PP 

KVAR 

atstMl 

taw a. 

7-- 

/TA " 
- SOAR RV.] PHASE. MIEUIRAL BuSBARS 1156A I se.t 

ASIA 

ASIA 

J 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

MAIN SWITCHBOARD 
MEE KITE 

a TEAT ATToopaieREoETIKETTITI Nov 

AUCHOTEENT VAILIES 

PRNICIPAt 
TECTECER 

R.P.E.O. WO. DA1E 7(3 

ISRA 

RANKER DIE 
NCI( ERIK 

DEsol 

NAL( WEE 

PRooucim / NETwoRTE 

DELICATE 

A 

DATE 
MANN 

C 

vto.1 I 
3 1.o.'. (11y 

D 

JOET ERE 

AZAD IRE 

%WO' Ro. 

?A Pot".) PILAW 

r 
POWER AND LIGHTING 
DISTRIBUTION LOAD CENTRE 

L 

CONTROL 
ROOM 

TELEMETRY RTU 

III 

FOR LOAD DETAILS SEE OWG 4n/5/7-RW076 

17ww171-Re.O.o.0 

PELT BOON 

AK DAWN 

pp0.(1, 

Brisbane BRACKEN RIDGE ROAD No. 2 

Water SEWERAGE PUMPING STATION 
SP296 

F 

NOTES 
S THE POWER MIER SHALL BE SATE E. PET214 

2. Mt TER PROVOST) By ENERGEX 

3. E1.01. OF MORK FOR tiAT So/11000MM W1114 A LK OF OtHAI101.104 

N o 

ATE -8 JUL 2133 

mit 
MAIN SWITCHBOARD 
SINGLE LINE DIAGRAM 

ISSUED FOR 
CONSTRUCTION 

SEALE NiT. ' ot T SHEE IS 

486/5/7-NW071 
ArtNO. 

J 
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2 

3 

4 

, PnASL I al( 95.16i ISIIPAL I I 

. (Balt. PVL/P'"). 

2 

3 

5 

6 

7 

9 

10 

11 

12 

13 

IL 

15 

16 

17 

Is 

19 

20 

21 

13 

26 L... 

25 

26 

11 

2! 

19 

30 

31 

32 

33 

34 

35 

36 

37 

3! 

39 

4 0 

1. 

(7 

43 (It 
(Oh 

1.5 117 
(005 

46 

47 (I) 

s 

49 

50 

N R N 131 
1 3 1 

Met 066061ER (ABLE 
10011 EPLPGEX 19M6560414440 

1 I 

I 

17 0. LI PIUS( 
LI "AM 

RELAY 

F7 6A (1 

ROO- L " D" 

95 

\ \ \ 
01 
Kum 04(001(R 
CIRCUIT BLIA)Ctil 
(510. 

MAIN 91(44016 (9 CLOSED 
FROM 1100, 466/511.)01(17, 

R01170 
L2 

L3 
(1300011 1014 

252-PS6 

094 

10 65 

0 76E. 0 
PNASE WARE SCAM 
0406E0 POWER 016 

19111 000 4.04/5/7NWO7E 

02 
GENEP.ATOR :NEWER 
(0611111 BREA)(01 
1.504 

VAIL 10006110 
606(00100 

(06t(1014 405 

.-- 

04.1r0EX 
rt10094 

ill 1 P MIKNI 

(161040 
neat 11011116116 

w.f.! 

RlEirS 

WALL 
No)170D 

POWER KIER 051* 1* SAT(( Pr11.14 

I 1111111111M1111 2 

. XII 
X 

111111111056 
5 

6 

70 

t a 

11 i 

i. 
074 

MO NA TO MASTER RNA 

5.1. AYE 1 K MODOMS IS SLAW 2 (PNNP 0 
13 MAUS 

1 

XI 
MI. . LI 

P1 Si Oil IT Olt 
1 

070 

so 

I, 07) 
C3:) -0 3 I 

1330 II DII 
a:1D a 

I. 

7) IL 074 

Si LS osi 1 
075 1E 074 

EN1,0148 
runes 1.7.) I ne..( 

R 1E0 DwISS. 666/5/7104071, 14. 75. 74 

PRINCIPAL 
ENGINEER 

tCCM 

-SilADOLS LEGEND 

FIELD WIRING 

- SWITCHBOARD POWER IERHILALS 

-C)- SWflCI4BOARDCOfflROL 'TERM/ALS 

0 LOCAL CONTROL PANEL WITT THU TERMINALS 

-0- VFD CONTROL. CARD TERMINALS 

Rlu CARD -TERMINALS 

CI RI u INTERFACE TERMINALS 

--40- FUSED INTERFACE 'TERMINALS 

-0- DISCONNECT LINK INTERFACE TERMINALS 

ISSUED FOR 
CONSTRUCTION 

1 

2 

3 

p..5(4 

MANAGER 

[NW CR046 

0A1G 

7/0., 
DAIS 

14614 DATE 

(CS671 

2 

NO. 

41.11 

DATE 

611100101606110.(100 

616ENDLIEN1 

IX 
NOES 

A 

PROOLICI0W INEW01 
MEW( 

DATE 
MANN 

CHECKED 

2013 it( 
P.C60 0(0 

SurevCr 

SURW'rED 

51lnion0ev0.4.9 

0C4D BOOK 

Alt DATUM 

reve x 

BRACKEN SEWERAGERIPDtiGNIEPRINOGADSTNA0T2ION Brisban e 

SP296 

4.414 

MAIN SWITCHBOARD 
INCOMER SECTION 
ELECTRICAL SCHEMATIC 

Ir H 

SALE FITS I 01 I SHEETS 

4 

5 

486/5/7-NW072 
J 

ANEW. 

6 

7 
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2 

REFER DRG 49615/7NW071 
01 4 SVA( SUPPLY 

E N RWB 

2 

03 

04 

05 

06 

07 

08 

09 

10 

11 

3 12 

1. 

6 

3 

14 

IS 

16 

17 

18 

19 

10 

21 

22 

23 

24 

26 

27 

28 

29 

30 

3I 

32 

33 

34 

CUBICLE LIGHT DOOR SWITCH 
IF I 101 1.6 1H1 

102 

N6 l''' 
lOW FLURO 1F 2 1N2 

CM> 

PUMP 1 99 
IF3 IK2 lPf I 1)P1-ii 

---r° l 91 96 

II ??1-W 
Pi°1-8 

WM 
NIF --1-' 92 97 

93. _J--- 
250A 

\CONTROL SUPPLY 
\ IF 4 

. 10.. 

977 

5 

I VFD 
0 

° 6A SPEED ADJ. (MCC) 
1000 ohms 1W 1Turn 

10 111/B21 53 
50 C.P1-01-XX 

CP \-0 \ -"i.X. 54 c) IV CRN 55 r 
VFD SPEED REF. I 

..- 

HOD BUS II 'Di 
4-20mA RTU OUTPUT 

A-(71,4-1P- 
REF, LINE 67 

60 - 
111 N_____L 

1\J \ 
1N1 

110 . 

1 K 1 

E STOP =-1K1 
111 

_ e- 
1K3 -1 113 -READY 4 

ts RUN COMMAND 1--°-7. VFD READY I 1K4- 1 
I 

(REF LINE 43) 
I. 

2 16 FAULT RESET I IK5-1 1 RUNNING , 

29 RUN AT MAX SPEED 

P--°481 
la-- VFD RUNNING 

(REF 44) 
I 

COMMON 5 
is. ..- LINE 

/1 
1 

SELECT 118 

Si 

I I 
116 

I I i 

1 I R 

CONTROL MODE 

(4MMON CONTROLS 

37 SETUP 2 47 

119 

177 

VFD 39 

39 120 

4-20mA 
RTU INPUT REF. LINE 63 

1K7 

DRIVE IN AUTO 

45 
121 

110 
---11K5 

Ni 

-... C.P1-0 `13, 12 
, 

FSTATOR '' 
PROBE ' 

- Nei 
: \ 

. 

7, . 
MOISTURE IN STATOR 

\ 
\ 

CP1-0145i(-. 0 
12' , 

1 i 
(REF. LINE 471 

MI 

Ilk /7,, 
FTER11. BOX. N.... 

V' 

PROBE MOISTURE IN TERMINAL BOX 

18 IREF. LINE 49) 

1K6 

.P1-0\-`1.)( 0 

Cie 

Ilk 
-- 

124 

-- 

FBEARINr, i 
PROBE 

CP \ -0 \ 4.V.. 

' 
/7 

I- a, 
MOISTURE IN 011. "- (REF. LINE 491 

125 . 

r HOUSING 

: COMMON 

/77 

/ 
_ _ __ J 
\ 

mom 'NA 6/7_ R.P1.0. ND. O.7 O.7 
ACNC CER 5-5-1 6 7/.,3 ( 

NAVE DATE 

AgAtOCCR DATE 

ENCNECRWC 

90i V MU 

DRAWN v 
omorolatan mom Yw PRODUCTION / NE7VORK DATE 

DEIE CATE PAJTC MINIS CNCCKED <,3 
A B 

700 rk.0 

CUBICLE LIGHT 

V.F DRIVE 
DANFOSS VLI6 ISO 

36 

37 

38 

P4-01 
DIGITAL INPUTS 

23 
24VDC POWER SUPPLY - 

REFER ORG. 48615/7-NW093 

39 
\-02-)0( 

40 

SUBMERSIBLE PUMP MOTOR 
1.1 41kW Fare/6A 

MOTOR THERMISTOR 43 

44 

45 

TO RTU R5485 PORT 
DRG 486/5/7-NW077 

CONTROL SUPPLY RELAY 
38, 

ISOLATING CONTACTOR 
5,6.7.42. 

VFD RUNNING SPEED. 

VFD DRIVE IN AUTO 
42, 

MOISTURE RELAY 1 

z 

MOISTURE RELAY 2 

AGO NAL Shod0 T)- Re 

SURWY No. FIELD BOOK 

0,111..4 kit SURVEYED 
DARN 

46 

47 

49 

49 

50 

51 

52 

53 

54 

SS 

56 

57 

59 

59 

60 

61 

62 

63 

64 

65 

66 

67 

69 

69 

70 

500mA 

1S3 

RESET 

PV-01 

IK I-1 DI 01 

14 1 

REFLUX VALVE . k-sn_n_y,)( DI2-92 

012 -D3 

D12-0/1 
IK2-1 DI2-05 

1K7-I 012-4 

READY 

/ 

DI2-09. 

RUNNING DI1-09 1 

5 4. 

77 1K6-10 D12-10 

1K5-1 0 /4 DI2-11 

*It` 7 1" XI. 

1 90 Q-- 

012 -12 

DIGITAL OUTPUTS 

24voc POWER SUPPLY - 
EFER DRG. 496/S/7-RW056 

001-02 3 95 \ 
Fa 0 

001-03 > 
D01-04 >5 97 

124 All 04 P9-04 \ 

125 
0 

6 All -OCR 

"se9.01 - 152 

a 

1 A01-01 
/ 5 

5 

153 I 
5 

A01 -DIP 0 

BITS P iN9k,/- 

001 -01 

,D01-02 

0--1-51 

DI2-02 /"--\ 
DI2 -03 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

LOCAL START PUSHBUTTON 

D12-04 )- LOCAL STOP PUSHBUTTON 

012-0S 
EMERGENCY STOP PUSHBUTTON 

33 7 DI1-06 VFD AUTO SELECTED INO 

KEYPAD CONTROL) 

34 D12-07 
VFD READY 

3S 9 D12-08 

-C----A)- LOCAL RESET PUSHBUTTON 

36 to 012-09 
VF 0 RUNNING 

\ 39 13 

110 
0 

MOISTURE IN OIL 

011-11 r'\)- MOISTURE IN STATOR 

D12-12 

N7 -01 

IN 

^1K3 

001-03 

D01-04 

11(4 

ANALOG INPUTS 

VFD RUNNING SPEED 

(REFER LINE 191 

ANALOG OUTPUTS 

SPEED COMMAND 

(REFER LINE MI 

PROJECT 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

I-1 

MOISTURE IN TERMINAL BOX 

STATUS INDICATOR LAMP 

MAIN SWITCHBOARD 
PUMP 1- 81.6A 41kW oft.o.mr, 

ELECTRICAL SCHEMATIC 486/5/7-NW073 

RUN COMMAND 
IS, 

IS 

FAULT RESET 
16. 

RUN AT mAxinufssf-ttt 
1 

thF No. 

D AT E 
REC. 

1 , 
ZW..)6 

ACTI:):" 

11 

tl-T-SZTWArcigiFie -7j-7 
. MCC FIELD WIRING 1 ERNN AL S 

FUSED MARSHALLING CUBICLE TERMINALS 

0 = LINK MARSHALLING CUBICLE TERMINALS 

Q PLC TERMINALS 

VFD TERMINALS 

0 r RELAY TERMINALS 

Eiml NIS 

ISSUED FOR 
CONSTRUCTION 

I OF I SAE IS 

AMENO 
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3 

6 

A B C D E F H 

REFER DRG. 486/5/7-NW072 
01 415VA( SUPPLY 

E N RWB 

03 

05 

06 

07 

08 

09 

10 

11 

12 

IL 

15 

16 

17 

18 

19 

20 

21 

22 

13 

24 

26 

27 

29 

29 

30 

31 

32 

33 

34 

15 

CUBICLE LIGHT 
2F1 201 

6A 
2F2 

CONTROL SUPPLY \ 2f4 
6A SPEED*AD.1. (KO 

1000 ohms 1W ITurn 

2N7 

DOOR SWITCH 
2S6 202 

-1° 
X 

IOW FLURO 

' 2H1 

99 

le 91 

1 92 

VFD SPEED REF.. 

4-20mA RTU OUTPUT 

REF. LINE 67 

.111 93 

50 

53 

55 

VFD 

961 9711 
99.1 

SO 

56 

60 HOD BUS TO RTU RS485 PORT 
DRG 4 86/5/7-Nw077 

r" 

PP1-LA 

205 (?2-1:1 \ 
-1 

CUBICLE LIGHT 

V.F. DRIVE 
DANF OSS VI T6150 

36 

37 

39 

39 

40 

SUBMERSIBLE PUMP MOTOR 
41 43kW FLCz81.6A 

MOTOR THERMIST OR 

2N1 

210 

2K3-1 

265 -1 

S I 

t 
L R 

CONTROL MODE 

COMMON CONTROLS 

216 

I-STATOR 
PROBE 

IR RUN COMMAND 

FAUL1 RESET 

29 RUN Al MAX SPEED 

COMMON. 
17 

SELECT 

137 SETUP 2 

In 

L 

READY 

7 I 

RUNNING I 

5 

47 

VFD 39 

39 

DRIVE IN AUTO 
5 

21(5 

r ERM. BOX 
PROBE 

r 
BEARING 
PROBE 

219 

220 

1K 

VFD READY 

(REF LINE 431 

VFD RUNNING 

(REF E 441 

4-20mA . 

JRTU INPUT 

r- 

221 

21(7 

2N1 

MOISTURE IN STATOR 

(REF. LINE 471 

11.-- MOISTURE IN TERMINAL BOX 

(REF. LINE 491 

MOISTURE IN OIL 

(REF LINE 491 

LINE 63 

CONTROL SUPPLY RELAY 
38. 

ISOLATING CONTACTOR 
S. 6. 7. 41. 

VFD RUNNING SPEED 

VFD DRIVE IN AUTO 
42 

MOISTURE RELAY 1 

MOISTURE RELAY 2 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

S5 

56 

57 

S9 

S9 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

DIGITAL INPUTS 
PS-01 45 . 24VDC POWER SUPPLY ) 

66 

REFER DRG 496/5/7-NW(4:4 

500m 

253, 

252 

261- I 

REFLUX VALVE -is2.02..1-sk 

3-011 50 

N5 

S1 4 

013 -01 

DI3-02 

)- D13-03 
LOCAL START PUSHBUTTON 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

53 S 0 Q D13 -04 1 
LOCAL STOP PUSHBUTTON 

I RESET 

READY 

--- 1 ' 

0- RUNNING 

5 4 

O 
17 2K6-LO 

13 2K5-LO 

55 7 DI3-06 

DI3-01 

DI3108 5T 9 DI3-08 

SjgrT21.2210_ 
DI3-10\1 0 DI3-10 

MOISTURE IN OIL 

D13-05 
EMERGENCY STOP PUSHBUTTON 

VFD AUTO SELECTED INO 

KEYPAD CONTROL) 

VFD READY 

LOCAL RESET PUSHBUTTON 

VFD RUNNING 

013 -11 60 12 013-11 

P7 -02 

DIGITAL. OUTPUTS 

24VDC PO R SUPPLY - 
REFER DRG 6/5/7 -NW 096 

D01-05 001-0S 

D01-06 > 
001-07 9 1c00 

r-Th./ 
D01-09 10 101 

9 99 
ca o 001-06 

001-07 

D01-09 

0 N1-02 

2K4 

21(3 

P9-02 156 

A01 157 4 

o 

ANALOG INPUTS 

1 
VFD RUNNING SPEED 

(REFER LINE 191 

ANALOG OUTPUTS 

SPEED COMMAND 

(REFER LINE MI 

MOISTURE IN STATOR 

MOISTURE IN TERMINAL BOX 

STATUS INDICATOR LAMP 

RUN COMMAND 
IS, 

FAULT RESET 

21(5 

4 --5 ItATTI-1AXIMUM SpEE c3 

if -- 
()ATE - 900 
NEt. L 6. J 

IS 

is 

AI' 

5 L,,sYripoLssi 

CP VAX. 

0 

0 
O 

0 

r EXTERNAL WIRING 

W.( FIELD WIRING TERMINALS 

r FUSED MARSHALLING CUBICLE TERMINALS 

LINK. MARSHALLING CUBICLE TERMNALS 

PLC TERMINALS 

VFD TERMINALS 

r RELAY TERMINALS 

ISSUED FOR 
CONSTRUCTION 

-Th".PlieCIPAL /LPL°. 00. DAX .. !VW( DATE 

,..,---- 
'48 fla -..,....., ------------- PROlt(T tai([ (KNEED f - cr, b -7/ 0., .... . ,.._...------------ st..G.( NTS ' i ,:.4 I Sr(EIS 

MANACER DATE DES74 WV i , LEE( S71.011.,,,,,:,,,9 Brisbane ,.--.'-'-----, hok.i.- ::: BRACKEN RIDGE ROAD No. 2 MAIN SWITCHBOARD 
ottiNcuttNc __.. .. to--to cv;^`°4v : SEWERAGE PUMPING STATION PUMP 7.- 8(6A 41kW MM./MG N. .1KNO. ROM vnu .---- %AMY Ito. F(LD BOOK Water )-----' -.......: - ____040 ......... SP296 1.4.1! mINKO la ilmintwok vm PRoouc now / '<MORK DAFF ELECTRICAL SCHEMATIC 486/5/7-NW074 ,,.... DAit AUCUE 1 taws DELLCATE _...",_0(ex[c. c.....c-fe, 7/,3 stioana iit y surivEym --...,...---- AM. DAILAt 
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REFER DRG 486/5/7-NW072 
01 415VAC SUPPLY 

N RwB 

03 

04 

OS 

06 

07 

08 

09 

10 

11 

12 

15 

16 

17 

19 

19 

20 

21 

22 

23 

24 

26 

6 
27, 

28 

29 

30 

31 

32 

33 

34 

35 

1 

CUBICLE LIGHT DOOR SWITCH 
3E1 301 3S6 < 1 

302 
?, -- 

--g-- 
`/` 

) 
6A 

IOW FLURO 3F2 3N2 
COD 

- -1 PUMP 3 1---- -99 Y 
3F3 3K2 IPE) 

91 96 TIT,'"3-R 
----r° 

92 97 T'In-,o4 
.-.4-° 

111 93 98- ??1-16 

r ,....4-.6 

250A 

CONTROL SUPPLY VFD 
\:, 3F4 103 . 50 

' 
44-..-- I '''.4-t 30'4 305 E.P1-01-Xl. 50 6A SPEED AD). (MCC) 

1000 ohms 1W Then 

VFD SPEED REF. 

mg 51 30 (1,1-0L-XX 
54 MUM S 

' 

0 _I 
N , cr 
4 

l'Iri 1100 BUS i .. 

4-20mA RTU OUTPUT - II . . . 
REF: LINE 67 

lila 40 p..- 

3N1 

310 
K1 3 

E STOP 
311 

-3K2 

®- 

. 3K3-1 313 READY 4 
. RUN COMMAND 

I-----° I ' 

WO READY - 

lo ISE 4 - I .- (REF LINE 431 
2 

IR 

6 FAULT RESET 
I 

KS -I 1 RUNNING ' 
. 

gillIll 2 
RUN AT MAX SPEED VFD RUNNING 

COMMON 

I--° ' ...- 
1 
81 

r (REF LINE 44) 
5 . 

12 
1 RI,L 

-Ili- F, 
SELECT ' 318 L I s, 

A 1 
36 . 

1 1 

L R 

CONTROL MODE 

COMMON CONTROLS 

72 SETUP 2 42 1 

319 
VFD 

2 9 

39 20 

4-20mA 
RTu 

-- 

INPUT REF. LINE 63 

(._M 

3K7 

DRIVE IN AUTOS 
5 32 

310 3N1 

*tP3 -01-XX 322 
, 0 

N5 
I 

(i 
I-STATOR 

PROBE 

L.P1-0 \ AY. 

i: 

MOISTURE .114 STATOR 40111 

. 
(REF. 1.1 471 , 

17 1 

MOISTURE IN TERMINAL BOX 

FT ERM. BOX V 
MI 

PROBE 1---1-*--0----10-- 

tP3 -0N-X-X 

- 

324 

6 C/E 

- - 
ill 

11 

- - 

0 

?"-- (REF. LINE 45) 

3K6 

0 
1-BEARING 

PROBE 

CP3-01-Y,X. 

-1-- 
MOISTURE IN OIL 

,-, (REF. LINE 49) 

325 I L. 

fA 

r 
rHOUSING 

0 E 
- - - - 

II COMMON 

/77 - 

36 

CUBICLE LIGHT 

V.F.DRIVE 
DANFOSS VL 16150 

37 

38 

39 

40 

SUBMERSIBLE PUMP MOTOR 
41 43k FLC,-8I 6A 

MOTOR THERMISTOR 

TO RTU RS485 PORT 
DRG 486/5/7-NW077 

CONTROL SUPPLY RELAY 
38, 

ISOLATING CONTACTOR 
5.6,7,42. 

VFD RUNNING SPEED 

VFD DRIVE IN AUTO 
42. 

MOISTURE RELAY I 

MOISTURE RELAY 2 

42 

43 

1r 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

- 56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

P6-01 

50 m 

L.93-02-`49. 

aSz 

,s2 

DIGITAL INPUTS 
67 

24VDC POWER SUPPLY - 
REFER DRG 486/5/7-Nw085 

3K1- 1 

REFLUX VALVE i..c11.02_sky, 

-4° 

014 1 

DII. 

99 
-0 N6 

72 

014 - 02 

DI4 03 

DR -04 

DI4 07 

DI -08 

77 7 

79 

RUNNING 

3K6-LO 

3 4.0. 

-09 90 10 _1314--09\ 0 

DIGITAL OUTPUTS 
P7-D3 11 . 24VDC POWER SUPPLY - 

GI 
REFER DRG. 486/5/7-NW086 

112 

O 
N7 -03 

AN,06 

'4/ 
Joe Ell Y 

Brisbane 
Water 

PRNCIPAL R.P.E.O. Q. 
(NORM C,..:>/21_ S. .5-, 6 

MADE CAW 

MANNSER DATE 
ENCINEERINC 

DE904 VMLI ACAO 111 S7N,MYS-Re.D..41 

DRAWN SURVEY Mo. fELO DOOR 
T moot NS pU ION Rot PRODUCD014 / NETROR% DATE 

DOICATE eo. 0.1.4.N0.1011 DoTiAis CRECRED 7/, 3 nsbant iily SURVEYED 
A.M. DATuu 

A B E F 

ANALOG INPUTS 

VFD RUNNING SPEED 

tV (REFER LINE 19) 

ANALOG OUTPUTS 

SPEED COMMAND 

I I (REFER LINE 101 

-- -_..-_ Np p-uI 
^./...1-:.; BRACKEN RIDGE ROAD No 2 

SEWERAGE PUMPING STATION 
1.4.0%0 SP296 

___...".. 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

LOCAL START PUSHBUTTON 

LOCAL STOP PUSHBUTTON 

EMERGENCY STOP PUSHBUTTON 

VFD AUTO SELECTED (NO - 

KEYPAD CONTROL) 

VFD READY 

LOCAL RESET PUSHBUTTON 

VFD RUNNING 

MOISTURE IN OIL 

MOISTURE IN STATOR 

MOISTURE IN TERMINAL BOX 

STATUS INDICATOR LAMP 

RUN COMMAND 
15, 

FAULT RESET 

RU MAXIMUM SPEED 34 ixf 5 i 

i 

-; 

SYMBOLS LEGEND 

EXTERNAL WIRING 

0 = MCC FIELD WIRING TERMINALS 

FUSED MARSHALLING CUBICLE TERMINALS 

o = LINK MARSHALLING CUBICLE TERMINALS 

O PLC TERMINALS 

VFD TERMINALS 

0 = RELAY TERMINALS 

MAIN SWITCHBOARD 
PUMP 3 - 816A i.3kw 
ELECTRICAL SCHEMATIC 

ISSUED FOR 
CONSTRUCTION 

I N' Of ICAI( NIS 

DRAW. Art.RO 

486/5/7 -NW075 0 
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2 

3 

4 

A 

351 

>2 

i3 

354 

3SS 

356 

357 

35! 

359 

360 

361 

36? 

363 

164 

365 

366 

361 

368 

69 

370 

371 

372 

173 

3/4 

37S 

376 

377 

379. 

379 

380 

)91 

FROM ORAwmc 496/5/7-11W072 

/1 / EN R 

392 

393 

384 

l!S 

196 

301 

183 

369 

390 

391 

392 

393 

3111 

395 

396 

397 

398 

399 

400 

0 
DISTRIBUTION BOARD 

MCCB 
63A 

NEUTRAL BAR 
1 1 

EARTH BAR 

1 

SPARE) 

50 CPO 

SPARE 

20 10(- TELEMETRY RTU 

r 

RTU COMPARTMENT 

15 SPAR' CCICA Sok/ 7C-kL_CY( 

0.05 20 

IS 

16 

_ 

32 

DOSING SYSTEM 

PPM E ,,J3 
SPARE POLE 

SPARE POLE 

SPARE Pelf 

24 POLE DISTRIBUTION CHASSIS 

RTU 

HTR3 RD AY 

249 
24V DC SUPPLY 
REFER ORG. 

249 486/5/7-RW077 
ONE 472 

SURCHARGE 

ILNEL 

_...-..._. . 

0142A 21VDE. 

1 0102 
PLC-002 02 LEVEL IMMINENT (PLC) 

WET WELL SURCHARGE 

WET WELL SURCHARGE. LEVEL SWITCH (PLC) 

1 

35-1 1-1- 

3 

SYMBOLS LEGEND 

----- FIELD WIRING 

A SWITCHBOARD POWER TERMINALS 

-@)L SWITCHBOARD CONTROL TERMINALS 

0 LOCAL CONTROL PANEL WIRING TERMINALS 

VFO CONTROL CARD TERMINALS 

O RTU -CARD-TERMLNALS 

RT111141(144(.1 IERMINALS 

'-'- FUSED INTERFACE TERMINALS 

-0- DISCONNECT LINK INTERFACE TERMINALS 

ISSUED FOR 
COINSTRUCTION 

Fliva3PAL 0.1.1.0. NO. DM( 
FmCKER 5 516 7/t, 3 
WP44CER 

ENCILERNG 
DATE 

DATE 

ANDOEDial i06IRWIL11 

AuDou(NT 
P0004£100 / KMW 
DELEGATE 

DATE 

A B 

DATE 

DESGN 

GRATIN 

CHEGYED 

C 

%MU 

VNU 

Eric Dan! Eily 

£0 ELL 

ACRD nix 1174,11176.1.1tv0.Jug 

SURVEY . 10.0800P 
SURVDED AH 

eL 
Water 

"%rms. Lc, 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 
SP296 

D 

MAIN SWITCHBOARD 
DISTR. BD 8, SUMP PUMP 
ELECTRICAL SCHEMATIC 

H 

SEALE HIS If 
1 ,11 I SHEETS 

DRAMIK, N' 

486/5/7-NW076 
J 

0 
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2 

3 

4 

451 

52 

453 

SC 

9.55 

456 

457 

450 

459 

4.60 

461 

L62 

463 

464. 

465 

466 

65 

L69 

470 

111 

L 72 

413 

474 

1.75 

416 

477 

479 

/79 

490 

401 

402 

403 

181 

:55 

456 

407 

406 

4.59 

490 

491 

492 

693 

C94 

495 

496 

497 

490 

99 

500 

B E F H I I J 

(RIM 
SURGE 

PROtE(104 - 

60. DATE 

14) 

MOE 

elf 

r 
54. uf IO 

7L- 

8A11 
DK 

MA 

POWER 

CN 

149 04 SUPPLY TO SVRCSARGE 044E117 9066 
t915/7-6rY/016 LNE 949 

IRA 
34A 

6A 

C:1 

P1C OtwER SUPPL 

7c- 

04-04 (OW/RIM 

/ 

. 110904 

24- 

- 

24- 

)4- 

SuRS( 
APRES1OR 

i RADIO 

AP1:76 
-PO 

ADD MAGMASTCR 

flOWKIER 
IRANSMITICR 

AA 01 

0 
NJ IY 

3- 

10 CRCAT AL WM/OUTPUTS 
DMUS 494/5/7-114/079, TS 06 

10 PLC 5101 
11.1 DMUS 40,6/1/7-N446S1 

PA 

10 Pt( Si.01 4 
DMUS /94S/7-1444003 

PS 

10 rt.( 5101 
kS DM US 404/4i7-RWRS4 

11. 
P9 

26- 

P9-61 ri 
l It 

/ CORI ROL 1.1 X/ C 

CC 
710 SS 

77 DV 

RES/1 

RTU - MD3311EA 

FOR VO TER/404610111 NAURAPTS REFER 10 DRAWNUS 046/1-14/079. 79, 94.91 

VI PS-I3 

ANALOG DELIVERY 
IkPol FLOW 

FIELD 
.._..._..._..._..._ 

VORDOFFS 

SPECIAL (484 

30 NITRES 

4.7,CA1 REMOTE SMel Z.,,/ 

SITE AITENICK M.ARI,RES1.1 

RS-132 COre15 (4449 

10 St AVE 1 

} 

A.88 NAO1IA51ER 

FLOW 501S811 

AL ARM" 

L 
PL Sly 

DELIVERY 
MAINS 

ENC14104 
R.P1.0. NO. 

ST? 6 
1:341c. 

7/0 DATE .108 nit 

Water 
I 1.41444:( R 

NW/RIK 
DtIE DESIGN %TV ACAD ISLE 57/4W071-0 0 .N9 

k0ic/6181(8511NERck Ste 
DRAM sitS/ SURVEY N. 1(1.0 BOON PR000C0041 / NENFORX 

OCLICA14 
DAIE 

AFENDLICN1 611164.5 CACVED V 3 16140...4 CI1 y SURVEYED MI. DADRA 

A B D 4- 

10 Pli 3C01 I 
04465 414/S/7-641635 

TO PLC SL01 7 

04445 414/517-684634 

10 PLC 91.01 
CIWGS 404517-104617 

10 Pt( 5400 
kt owas 4I4/3/1-X44491 

PRttARY RACKPLAJE 

EXPAkSiON RACK DACKPLANE 

FOR in I ERMINA1/014 01664605 REFER TO OPAWNGS 
94/5/7-RW032 II, St, es. et. 97, 69 

1----------- 

RE; 34-5- 

SYMBOLS LEGEND 

- - - - - It104410mi 

A S1411(457APDKVER TER/INAS 

-0- swiloeveso eZeiTRa 1110141611 

0 tOCAL C.091601 PAREL M8614 1(RMNA(5 

-ID- VI 0 C061501 CARD 11.114.043 

GI RIO CARD IERFINAIS 

CI RID 111(009441(994611 

FUSED MTERf ACE ltRANNS 

-0- DTS10614/71611,111E0f ACE 110111/6S 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 
SP296 

CJ H 

MAIN SWITCHBOARD 
PLC/RTU CONNECTION 
ELECTRICAL SCHEMATIC 

ISSUED FOR 
CONSTRUCTION 

SCALE N I S I 1 64 1 SKITS 

DRAWKS 14 Art10, 

486/5/7-NW077 0 

I 
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RTU COMPARTMENT 
NITS RTU 

I MD3311 EA 

2svoc. 

SA WS( ROW 

DIGIT AL 1 
21. VD 

7 VO 
INPUT E±I 7 

1. 

I 
De 0100 

Crp ) 

a:DD 
1. Dl DO 1 CD 

CEZD, . 

DI 0141 CD 
cc:o 

D3 0107 
N 

I Dc 010L 
DOD 11 

CC° 13 ARi 
DS DOS 

134 DI04 
..-- ODD IS 

I 

CE:D 17 

07 D107 

------------------------ -- 7 ----------------------- 

EI, 
® 21 

0103 
TI I 

I 
I 

C1=D. 23 
I D 11 D10 O 74 I 
I CCD 75 

I 
I 

DTI D111 Ei 74 7L B. ' 2LS. I 
I, 

012 De 
..--- ® 27 

11011- 
I RDII-12 SS SIAIAIN ATTENTION ALARM RESET (1 73 

'f'...!. PS/$1111U 1 TON .- OCID 21 I 

I 

I 

I 

D 11. 

0 IS 

OM 

DOS 

C1=0 31 

C1=D 33 

I=1 32 
I 

I 

I DI) INTI '={ )4 

iI 1, 
I 

I EOM L D.111 

I 

I 

I 

I 

BARS S( ROW 
2LC 

71. RE02-2, R 111 RIU POWER 

(REFER ORG L56/5/2-NW077 LINE 1013) 
f=1 Jf 2 L VEX. 

1716 D If 

Q=D .31 

017 D 17 
L 

C 
I =0 L I 

Du DI 
L2 ® 

D 

azi, IS 
size DOI {=3 LL 

I 
.C1:33 L7 SPAS* - 

Oil an 
L! 

I Oil D171 
10 IJ 

C1=13 SI 
D2) IA12 

52 

I CI=D S3 
D2L DO, 

SL 
I 

SS 
I DZS NH 

C=1:3 

u 
I aCID 57 

I 024 DOA 
S.3 

I CCM SI 
D27 DO I 

40 
I 2, i 

023 DOI 
fE3 L2 

0011 -2! 
I 

I GM i3 7, E. 

I 01, D1f fl IL 
RINI. /9 

I 

E. N. ..-, Cli=i 

(3 
D LS 

D30 D11 SDI. 31 
44 

I 

CCD LI 

CCD 
CI 31 D31 

47 

62 
SPA RE 

CON C& NI 

El 

ALL FUSES ARE 500.A EXCEPT WHERE NO 110. 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

POWER METER COMPARTMENT 
MOH DRii. No. 086/517-NW072 

SURGE DIVERTERS 
(Drg 486/5/7-NW072 line 261 

SDI SD2 SD3 

V 

SA.Lotk- 

SO12 

SO- 

SDI) 

1.44-=-SDAP 
PLC. 

011-30 

SD- 

SD ALARM RELAY 

PHASE FAME WAAL 
ERER,SEX POWER ON 

"CLOSE" = HEAL THY 

REF No 34f5 
. 

",TE - 0 I p ! -r - 

ISSUED FOR 
CONSTRUCTION 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

"`"77--- 
MAIN SWITCHBOARD 
RTU DIGITAL INPUT 1/2 
TERMINATION 

SIAIL NTS 11 1 LI I 5,1(112 

DRAWING N. 

486/5/7-NW078 
414110. 

0 

L_ ------------------------------------ 
s91.4ctlir 

14,74CER 
NCR< (MD 

1221.0. N0. Doll 
57.16 7joj 

14 17 N11010 I 31, 1004110,1 

NO DUE ALLEL101200 

Ste 

0111115 

PROOVCDON / NE IWORX 
DELEGATE 

DATE 

DATE DE SOL 

DRAWN 
DATE 

ECKED 

C. A B 

Insba y 

208 ft( le 
ACRD DIE 57.10 72. Rev0.3.g 

51)045 2LA. 

Brisbane'-=------= ^-4---z 
MD 00047 I WAter ),---..=.F. yor:arry, "%oo.lier suRvoto ascftstkuorstse ,--", AIL. DANN 

H 

1 

2 

3 

4 

S 

6 

7 

8 
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A B C D 

----------------------------------------------------- -------------------------------- 
I RTU COMPARTMENT 1 SWITCHBOARD CUBICLE DOORS OPEN 
I HITS RTU REFER ORG. 036/5/1-NWPB9 
I 3101311 EA 

1. 

I DIGIT AL 
I INPUT 

1 

03? DI)/ 

SA 1 VSE ROW 

CAA 

'9=7 79 

2ANIX- 7IVD(. 

74 vD7 
71. VD( 

0=1) 71 

033 DOI 

42o 77 

034 

C3 74 

C435 

cp 76 

CCD 77 

034 

D37 

0/3 

0)1 

to" 

7.1 

c1=D 71 

007 

1=1 es 

CI=D II 

oae 

I=1 52 

dN 

041 d41 

IA I 
DUI 

.ts 

CCD 99 

04I 

O9 
CCD II 

Ml OK 3 

044 

D'S 

4=1 
CI=D 9) 

SPARE 

EE3 
4:1=0 

f7 16 

CCD 'I) 

046 Cat 

f=3 

047 0117 

DM 11 4 

L_1 NO 

(DH (OKI) 

(I 

0=15 41 

'() 

740. 

PC93- 

110- 
ct, 

74 0- 

01:43.44 

110- 

P DOA. 
No. 
Pa) 47 

110 DOOR Le.61 SWLICAS 

5 ail( 
SWil(MBOARD DOORS 

SELLIINTY AL ARM 

) 

r 

INCOMER COMPARTMENT 
REFER ORG. 1346/1-NW011 

REM-L 
MAN IKONER CB LLOSED 
(REFER ORG. LP66/1-11W0721 

PLC/RTU COMPARTMENT 
REFER MG. LH/Sri-NWT 

AI. ?MIS ARE 510 M EX(EP I lontERt IQIED 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

L--------------------------------------- 

1 

1 

240- 

J 

1 BATTERY SYSTEM IX 
RDI1-L5 BEA 

IREFUL ORG. 4 166/7-100/077 LINE 101 

CATHODIC PROTECTION (FUTURE) 

, ...,.." rn 1 

1 

I. 

L 

r 1 

AL ARM RESET 
s 6 I 

, Rd) -47 
t 1 , 

POWER 3 
I 

, 74 
I \ 710- 

r 
b 
L j 

DIFICC1OR Er 
PD. k P.S. 

DATE AMIE 

MOHEER 
CIVRIX 

DATE 
0E9CH VlIU 

DRAPIN 
1-1 09,001M (D47199:10. 

E5=r1f4 
R.P.I.O. MO. DAT 

NO DATE A4404:1JE NI *AIRS CHECKED 

A 

DATE .200 

ACAD 131.t SISna477ResO o7 
SURIC7 No DELO BOOK 

7/ 3 Dritb-7.7 SURVEYED Alt DARN 

-_---_, T Brisbane, BRACKEN RIDGE ROAD No. 2 

Water SEWERAGE PUMPING STATION 
ito.ssew SP 2 9 6 

C 

RE,F No F317;71 

I 1 

1 

.1 

ISSUED FOR 
CONSTRUCTION 

717.-- 
MAIN SWITCHBOARD 
RTU DIGITAL INPUT 2/2 
TERMINATION 

H 

s(AU N15 N. I Of 1 SKE TS 

041.44/444 K. 

486/5/7-NW079 
NO. 

J 
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RTU COMPARTMENT 

HIS RN 
1103311 EA (011 -ocA Mk 

DOI/A 0114 ATTENTION AL ARM 

DIGITAL 
OUTPUT 

0000 

ROW 

I A I 

0012A 

SPARE 

SPARE 

- - 
CW-01.B 

I 

DO1TA 04 RIO - DAMP (HECK 

-i 

CATHODIC PROTECTION (FUTURE) 

E-1 
DI 1..2., 

K 
0001 114. 

DI 1. 

K 0002 
D1 

K 0003 

COM el.( 
r -1 I 

134 
03 ,S., 

K 0000 
DO 1} 

K 
DOOS 

10 I I 

DOu A I I I DS to 
11! 

K 0006 
1 0 ALARM P.OKATIoN I 

I 

DMA I I K 
K 

D001 
0 DE -EmERCAL aftlfttR MT 

L_ _J 
D3 

K 
(0M-13 

vDC 

II1. 
CCM 

DOS 

.2 OVD( 

DIGITAL 
OUTPUT 

.1 } 113 

ROW 

EA 

Fl 1). NJ 

K 
009 

V 09 

DOlo Ir 
Db 

Dell 
I" DII 

K 
De11 

DV 
1",} I), 

.±a 

D013 0013A IZI 
DI3 

D:314 D011.A 
Ott 

AK 
02 

K 
DOIS 110iSA 

015 
.11. 113 NL 

K 
(OM -0(A 120 

CDR 

(011.003 
-1=1 11S 

rem-044 

If 
f 

2 VD( OVD( 

BRACKEN RIDGE ROAD No. 2 

PUMPING STATION 
MAIN SWITCHBOARD 

L___________________________________________ J 

0014 

ANIgOip iDdlIKUlc 
AKIA)KNI 

A 

DercloR or 
P. k P.S. 

WI( BATE 

(1.01EIR 
(;/(ARC( 

DATE DC9C.1 VMU 

/2 :/ suPttrasasc 
ctoK413 5.r," 6 

DATE 

3 Brisbatut (it SURVMD 

C D 

-7/22... 534 D 

DRAM WM, 

Joe FILE 

KID rU 571A40,0.Reve.d.di 

SORWY (Co DoCoC 

A.R. DATUM 

E 

- 

'LI I. 7003 
ti 

ISSUED Fon 
CONSTRUCTION 

Brisbane 
1lVatPr 

-estfooketwomizarsakfts 

PPO.1:11- 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

11111 

MAIN SWITCHBOARD 
RTU DIGITAL OUTPUT 1/1 
TERMINATION 

. 

uALE NTS le 1 Cl I SKE1S 

F C H 

486/5/7-NW080 
J 
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A 

r- 
RTU COMPARTMENT 

mrsou 
1103)11 (A 

ANALOG 
INPUT 

A100- 

A030- 

AID I. 

A101- 

ROW 

0.11100K; PROUCliON 

(10 2. 

AID?- 

AID). 

AID 3- 

A106 

AJO4 - 

AMS 

AIDS- 

(14.' 

A106- 

A107- 

A107- 

C1D 131 

E.) 133 

cD5 or. 

{Ei 135 

CCM 136 

137 

03/ 135 

139 

CDO 160 

141 

C1= 162 

11 163 

CED A107- 

7L V0( 

14 VD( - 

ROW 

ED 
1.1006- 

II- 

17- 

13- 

IL 

BRACKEN RIDGE ROAD No .2 

PUMPING STATION 
MAIN SWITCHBOARD 

- 
144(1111(0 (4.44414(141 

! (FUT URE) 

J 

L _J 

TE 

,fsE4 r -7 .3 0A1E JOB f ILE 

momal1 CATE 

MMNG 
ACAO 101 57$6,091- 

DRAM &ONLY (CID DDOR 
I 4441 AWOMM5WIM we PR00)600e/4(MW 0016 

DCLE9JE ea DATE AuCti04100 *cots C1CCD 7/,3 titilban 9jR5t-5434 AA DAWN 

A 

REF No. 

F,:ORNTCI.; 

o r)n-s tj 
. 

ISSUED FOR 
CONSTRUCTION 

5140(4.1 

Bnsbane r*- BRACKEN RIDGE ROAD No. 2 

N A 
Water 6""'"gil, SEWERAGE PUMPING STATION RTU ANALOG INPUT 1/1 

TERMINATION ._%seoisca.03%.".""e"."' ASP296 

MAIN 

RI N 

BOARD 

M 

L 
A 
H 

sum( SITS le I 74 I - 5.55 IS 

155.5%4MS AMIND. 

486/5/7-NW081 0 
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A B C D E 

PLC COMPARTMENT 

All Ma.: MU. SO4 ohA t YCEP VitRt NOI 

FROM DRG. 486 /5/7-NW077 , 15310( 

SLOT 3 16 POINT 

AV& SINK 

DIGITAL INPUT MODULE 

K.69311E/L60 

1001 2 

1002 
1-02 181.1 

3 

1003 L1 -03 (BO 

1004 5 
DIT-OL 031,1 

1005 6 . 

1006 1 

1007 9 

1008 9 

1009 10 

1010 11 

1011 12 

1012 13 

1013 V, 

ION IS 

1015 16 

(VI 

-01 IBI.1 

Dl\ 06 IBk1 

DI OS 181.1 

1016 

NOT USED 

7 I13k1 

DI I- (Bk) 

D11-0 (Bkl 

011-10 IBM 

D11-11 LBO 

DII -12 1814 

011-13 IBM 

DO-14 (BO) 

DM- IS 0310 

DII- 16 181.1 
it 

19 FROM D G. I.96/5/7-NW077 

20 

BRACKEN RIDGE ROAD N. 2 

SEWERAGE PUMPING STATION 

NI 

MARSHALLING. 

TERMINALS 

ROW IV 

P3,01 

P3-02 
2 

3 -1=1-- 

-E=1- 

-1=1- 5 

DII- 01 
6 

DM-02 . 

011-03 

9. 

10 

11. 

12. 

13 

^SPARE 15. 

16 

17 

19 

20 

21 

17 1 7 

PRICIRA 
UIGHUR 

LIASCM 
[ SCHEMING 

Hol Al OD ieN6IRA101 

"W÷HtS 

pRooucnow / NETWORK 

DEliCkit MIE ALtrotta 

A B 

R.P.E.O. NO. 

DOE DESOf 

DATE 

DRAWN 

0-(C140 

_1 
DM( 

VMS 

a 3 

PLURIU COMPARTMENT 
/ ROM DRG. No. 0.6/S/7-N4074, 71 

P3.01 SI 

R 

DO-01 o 

NI- I? MT R3- I 

PUMP ST A TION 
REMOTE SELECTED 

WET WELL SURCHARGE LEVEL' WITCH 

POWER METER COMPARTMENT 
FROM DRG. No. <WS/7444071 

K2-1 t 

DII.13 PHASE FAILURE SIGNAL 
SITE MAINS POWER ON 

JOB rik.c 

ACID ME S WO!) -Rev° ./..9 

SURYCY No. f CID BOOK 

ba. City 

D 

A.M. DATUM 

-------- 
e 

water` 

PRO X.0 I. 

No 34-3 

------'1 
I 

1 

, J 0 _ (..0 0 1 
:,. i ..-.... -ii 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

`1777.- 
MAIN SWITCHBOARD 
PLC DIGITAL INPUT 1 

TERMINATION 

G 

SI. Al NTS 

ISSUED FOR 
CONSTRUCTION 

'N. I Of I SKI. I 

ONAW*.ki 

486/5/7-NW082 
Arod3 
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PLC COMPARTMENT 

All FUSES ARE 511 roA (YCEP I WHERE NCI ID 

FROM DRG. 436/5/7-NW071 
P IC/ 

SLOT L 16 POINT 

24V& SINK 

DIGI1AL INPUT HODuLE 

K693ND(645 

1001 

1002 

1003 

'004 

1005 

1006 

1007 

1009 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

1 

NOT USED 

1 

2 

3 

5 

6 

7 

N4 (V1 

012-01 1861 

011-02 113k1 

MARSHALLING 

TERMINALS 

ROW '13' 

23 
PC-01 

-1=9- 24 

25 

-Ea- 26 

-1=1- 27 

28 
D12-01. 

9 

10. 

11 

12 

13 

047:03 IBkl 

29 
D17-02 

012-04 MO 

30 
D12-03 

16 

-.17_ 

19 

20 

011-0S 1814 

DI2-06 .113k1 

012-01 1B1,1 

31 
DO 04 

32 
012-05 

33 
012-06 

012-08 11111 

3 
a2 01 

D11-09 113k1 

35 
Da 09 

012-10 1814 

36 
D12-09 

DI1-11 181,1 

37 
D12-10 

0I1-12 181,1 

D12 -13 1E11,1 

38 
012- ii 

39 
DIZ-12 

D12 -14 18k1 

40 

Oil -IS Iffhl 

Li 

D12-16 18k1- 

FROM ORG. 496/S/7-NW 77 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

._43 

N4 IV) 

41. 

-SPARE 

NCI 

1-1.1! 

DUE 
AltICO (011 iNSIOA10( 

AWNDIJC111 

510 

NI KS 

(PpIcTa . c_Cle"), 
%AMAGER 

pc/K(90c 
moucnom / KotoRK 
DUECAN 

A B 

L 

C_PN-01 

500mA 
1S3 

P4-01 

PUMP No. 1 COMPARTMENT 
FROM DK No 486/5/7-NW073 

161-1 
(012 -01 28 2 0,1-01 

)( REFLUX VALVE CPN-01-XX DI2-0 29 3 01-01 ) 
D12 -03 30 4 

DI2-0 

RESET 
7 

167 -1 
ip 

i67-1 
0 

READY 

RUNNING 

17 

012-0 

166-10 

1K5-10/4 

DI2-0 33 :; 

,, 
D12-0 

I 

-1, 8 

DI2 -0 

012-09 

DI1- 10 

35 9 

7 II 

0 1 8 12 

1-P"' 2°. 557 a 3 DAN JOB ft( 

1 Pau 
Brkbat) e 

Water 
oAlt DC ACAS fItE S7.1173 I> 

DRAwH SUNEY 1(40 EIC04 DAN 
0-1(0(CD .3 6.6s0an, Cay SURWYED 

A.H. BMW 

F 

/CONTROL SUPPLY OK 

REFLUX VALVE OPEN ." -- 

LOCAL START PUSHBUTTON / y 
LOCAL STOP PUSHBUTTON r....... /I 
EMERGENCY STOP PUSHBUTTON.," 

VFD AUTO SELECTE ..'---- 
VFD READY 

LOCAL RESET PUSH 1 TON .40/ 

VFD RUNNING 

MOISTURE' IN OIL , 
c,..)4Q.S,11:VIAJAUM1/4::, 

471411Thj t L:ntlac 
I 

PROJE4 7 

BRACKEN RIDGE ROAD No. 2 
SEWERAGE PUMPING STATION 
SP296 

G 

REF 'No. 31+5 I 

- 
Cl 

!; ! '1(1(17 

I --; I 

CONSTRUCTION 
,.- IOU 

MAIN SWITCHBOARD 

-sr 

PLC DIGITAL INPUT 2 

TERMINATION 

S t At E . VI 5 I Of I SOWS 

()PAWN:, N . . 

486/5/7-NW083 
WEND 

0 
J 

2 

3 

4 

5 

6 

7 

8 
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PLC COMPARTMENT 

All IUSES ARE 5II M EXELRI 44Rf. NO1L0 

FROM DRC, 486/5/7-NW077 
P5101 

SLOT 516 POINT 

24Vdc SINK 

DZ11 AL INPUT MODULE 

(693HD1645 

fool 

1002 

1003 

1004 

1005 

1006 

1007 

LOOS 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

NOT USED 

3 

5 

6 

7 

9 

10 

11 

11 

13 

14 

IS 

16 

17 

19 

19 

10 

HS 

C93-01 IBk) 

D13-02 IBM 

N3:03 (Bk) 

013-04 LBW 

N3-05 1E1k1 

N3-06 (Bk) 

013 -01 (Bk) 

013-09 LBW 

013-09 IBk1 

D13-10 1811 

D13-11 

013-I2 I13k1 

D13 -13 (Bk) 

013 1B1,1 

N1 IS 031,1 

DI3-16 

FROM DRG 486/5/7-NW077 1 

1 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

N5 WI 

MARSHALLING 

TERMINALS 

ROW 13' 

-8- 45 

8- 46 

-8- 47 

-EMI-- 46 

-8- 49 

SO 

51 

S2 

53 

54 

55 

56 

57 

59 

59 

60 

61 

62 

63 

64 

65 

.66 

P5-01 

013 -01 

013 -01 

013-03 

013-04 

D13-05 

DI3 06 

DI3-07 

DI3-00 

DI3-09 

C43-10 

DI3-11 

D13-12 

-SPARE 

PUMP No. 2 COMPARTMENT 
FROM DRG. No. 486/5/7-NW074 

PS-01 

21(1-I 013 -01 

,..,,,.P2-01 XX RE_FLU,__X VALVE (pi_pl_ky, 55LL(I 3 1.---07-: DI3 -02 
5001.A2s3 

2572 

CONTROL SUPPLY OK t .........., 

REFLUX VALVE OPEN ...," : 

' I 
LOCAL START PUSHBUTTON 

.______,--,3,0 53 5 

2K7-1 ( 1-c-":-°L 1 ) 
EMERGENCY STOP PUSHBUTTON 1 

VFD AUTO SELECTED ./..---,,, 

2K2-1 Si. 6 

LOCAL STOP PUSHBUTTON 

Do os 

DI1-06 SS 7 

VFD READY ,,.7 1 RE:,kzl,"-r1:D13-07 56 8 r_____m-r/ \-\J 

013-08 o LOCAL RESET PUSHBU N /*******-1 
/ 

57 9 

?I 
RUNNING 

D13-10 59 Gill (:1-: ))- 

VFD RUNNING 
1 

MOISTURE IN OIL 

IICTIMPrI 

MO0Es,IL.S. 

RESET 

-......... 
; 

REF No. I _.4D I 

140.?:6"4-5.C.K 

1 

. L 2003 

c.110-1, cG';''. 
; 

; 2 

SYMBOLS LEGEND 

EXTERNAL WIRING 
e MCC FIELD WIRING TERMINALS 

FUSED MARSHALLING CUBICLE TERMINALS 

o = LINK MARSHALLING CUBICLE TERMINALS 

o . PLC TERMINALS 

= VFD TERMINALS 

o = RELAY TERMINALS 

ISSUED FOR 
CONSTRUCTION 

r1.110'Ll'C'EPEARL 

RP.E.O. NO 

..s-1 6 
DAJE 

")/a NAME DAR JOB Ill 
Brisbane 

Water 
---.eagrAwiSokasoftamo 

RROJEC1 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 
SP296 

TOIL 

MAIN SWITCHBOARD 
PLC DIGI DIGITAL I INPUT 3 

...EAU NTS N. I Of I SKEL TS 

WNoC,ER 
ERCTEERING 

OAR otsr.N V/V AGO 111.4 $7,040/ -P.`0 

DRA*11 rcio BOCK 
DRAWING If 

486/5/7-NW084 
AAND 

0 
0(1°013 iticTin(lea PIN PRODUCTION / NETIOORK 

DELICATE 
DAR 

^CHECKED AuCKAIC r POLALS A.N. DOW 

A B 

cs 
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PLC COMPARTMENT 

All foSES.AOL Ill .A EXCEPT WHERE 2.2110 

FROM DRG. 49 6/5/7-NW077 
P6 10) 

SLOT 6 16 PONT 

24Vd.: SINK 

DIGIT AL tNPUT MOULE 

K693HDL 645 

N6 (V) 

014-01 (Bk) 
1001 

1002 

1003 

100 4 

1005 

1006 

1007 

1005 

1009 

1011 

1012 

1013 

1014 

1015 

1016 

1 

801 USED 

2 

3 

6 

1 

8 

9 

10 

11 

12 

13 

IS 

16 

11 

IS 

19 

MARSHALLING 

1111110tALS 

ROW 711. 

67 
P6-0I 

69 

70 

71 

20 

N4-02 18k) 

DI4-03 (Bk) 

72 
014 -01 

73 
Da -01 

014-04 (Bk) 

NC -05 (BM 

DA -06 (3k1 

DK -01 (Bk) 

74 
014 -03 

75 
011.-04 

76 
014 -05 ' 

77 
D14-06 

OK -05 (13k1 

014- 09 0:3k) 

ON-10 IBM 

D14-11 (Bk) 

79 
D14-07 

79 
014-05 

80 
014-09 A 

31 
044 -JO 

OK -12 N3k) 

OIL -I3 18k) 

92 
014 - II 

93 
D14-11 

DI4-14 (Bk) 

CM -15 (Bk) 

85 

014 -16 (Bk) 

86 

FROM DRG. 456/517-W077 

BRACKEN RIDGE ROAD No. 2 

SEWERAGE PUMPING STATION 

NrP-RIACIPAE 
CNC4122ErR 

WHCER 
°CHEERING 

86 101 

87 

53 

SPARE 

PUMP No 3 COMPARTMENT 
FROM ORG. No. 486/5/7-NW075 

P6-01 

31< -1 D14 -01 71 2 Olt .01 

-I 
C.P3 -01-1.X REFLUX VAL E 

500mA 
3S3 

352. 

CP3 -07 -XX D14 -02 

LK 2- 
1 

!3K7 -1 

READY 

RESET 

R.P.E.O. NO. 

557:6, 
INATc 

7/03 
OAT'. 

DATE 

DCSICN VtA.I 

2 14.10 AXXIOIONN611611121i 

NO arc t.1410k10 HMIS 
PRODUCNON / NETWORK 

OCLECAIE 
DATE 

DRAWN 

CHECKED 7 

I. 

JOEI 

At-AD TAL 

6N lwo. lily 

511.422., Revs, a.. 

10W No. DELO B OOK 

SURXXED Alt ONW 

A B 

73 3 

O 14-03 

014 -04 

O 14 -05 

DI4 -06 

014 -07 

014 -08 I 

1'2/ ( 
78 6 Du -1i 

UNNING 

5 
17,, 3146-10 m 

13 35S 1014 

ID 

Brisban e BRACKEN RIDGE ROAD No. 2 

Water SEWERAGE PUMPING STATION 

---45054rarot SP296 

D14 -09 ' 50 10 

7,_(.9 9 

014 -10 

014 -11/ 

81 11 

92 12 

77 3K5411 014 12! 

N- "PROJECT 

CONTROL SUPPLY OK .lit":" 

REFLUX VALVE OPEN 

LOCAL ST ART PUSHBUTTON 

LOCAL SI OP PUSHBUTTON 

EMERGENCY STOP PUSHBU ON 

VFD AUTO SELECTS 

VFD READY 

LOCAL RESET PUSHBU 

VFD RUNNING 

MOISTURE IN L..".***.- 

1r 13 014-11 gawasArrizotru-B0E,". 

G 

MAIN SWITCHBOARD 
PLC DIGITAL INPUT 1. 

TERMINATION 

N o 
L 

OTC:i CK 

- 9 113 t. %003 

.:TV.P-. 

SYMBOLS LEGEND 

r EXTERNAL WIR1116 

MCC FIELD WIRING TERMINALS 

. = FUSED MARSHALLING CUBICLE TERMINALS 

o = LINK MARSHALLING CUBICLE 1 ERMINALS 

o r PLC TERMINALS 

r VFD TERMINALS 

r RELAY TERMINALS 

I 
DSC NA NI S 

PAWOM1 W 

ISSUED FOR 
CONSTRUCTION 

Of 

486/5/7-NW085 

SHEETS 

MEND. 
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2 

4 

PLC CUBICLE 

SLOT 7 16 POINT 

24Vde 

DOTAL OUTPUT MODULE 

K693710940 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

0009 

0009 

0010 

0011 

0012 

0013 

0011. 

0015 

0016 

3 

6 

B 

9 

10 

11 

I/ 

13 

MARSHALLINC, 

TERMINALS 

ROW 13' 

(01 89 
FROM NG 71 486/5/7- 077 

P7 

P7-01 

001-01 Mk) 

D01-02 1871 

001-03 ITild 

001-04 IBkI 

P7 -02 101 

001-05 113k1 

LINK BAR 

90 

91 

93 

D01-06 IMO 

D01-07 Di 1,1 

D01-08 1861 

P7-03 101 

D01-09 113k1 

94 

95 

96 

97 

8 

9 

D01-01 

D01-02 

D01-03 

001-04 

D01-0S 

D01-06 

140 _901-07 

001-10 IBI,) 

001-11 1671 

DD 1- 11 181,1 
15 

16 

17 

18 

19 

20 

P7 -04 101 

U01-13 IBk1 

D01- IC IBk) 

D01-15 113k) 

D01-16 1861 

LINI( BAR 

FROM DRG. 486/5/7-NW077 47 IV). 

-Th..0.P4cloR or 
P.D. k PS 

:, D01-08 

- 
02 

0 

103 

104 

105 

104 

107 

109 

109 

I Amp l T 110 

2 Ampl F III 

Amp 1--1. 112 

D01-10 

001-11 

001-17 

_1 

-SPARE 

01 -01 . 

N7-02 , 

N7-03 . 

1 Amp 4-1- 113 

1 Amp 1 1- 114 

1 Amp 115 

1 Amp l V 116 

SPARE 

SPARE 

SPARE 

SPARE 

DC( 

CAONCER 
CWRCE 

DATE 
DE Vleu 

eo. 
IN NA :36714101 

AL(NOREAR 

Nu SUPERVOMC 
it'-'i-'0,\EPOINCER 

R.P.E.O. No. 

5-7 
ct'TE 3 

cRam VIN) 

CAECRED 3 
iii 
DrisbAnt Cii 

PUMP No 1 COMPARTMENT -1 
F1-1 ORG. No. LA6/S/7-144073 

-07 1K3 

to 01H) 

) 

STATUS INDICATOR 

RUN COMMAND V 1 

001-01 1K4 
FAULT RESET 

001-14 IKS 
RUN AT MAXIMUM SPEED 

L 
I- PUMP No 2 COMPARTMENT 

FROM DRG. No. 56/SO-N11 

DOI- 05 7141 

11111111111111 

001 -01 2K5 

-71 

STATUS INDICATOR 47 

RUN COMMAND f/ 
FAULT RESET - 

RUN AT MAXIMUM SPEED 

FPUMP No 3 COMPARTMENT 
Ro4 DK. N.. 4!4/sn-kwo5 

D01 -of 3ri1 i STATUS INDICATOR, 

RUN COMMAND 

FAULT RESET 

RUN Al MAXIMUM SPEED 

.101{ ELF 

ACID ELF 

SURYTY, No RED DOCK 

SEP \VIED All. 

Brisbane 
PRO/ti I 

BRACKEN RIDGE ROAD No 2 

SEWERAGE PUMPING STATION 
SP296 

A 

- 11111 

MAIN SWITCHBOARD 
PLC DIGITAL OUTPUT 1/1 
TERMINATION 

H 

REF No [34.5 1 

",FE I ';".01-Z 

k 

ISSUED FOR 
CONSTRUCTION 

Nti 
SEAL( NIS II- 

I DE 

DRAWING 11 

486/5/7-NW086 

5 

7 

0 
J 
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ISLOT 8 16 CHANNEL 

ANALOG INPUT 

MODULE 10693A1G223 

1 

2 

4 

7 

PLC CUBICLE 

MARSHALLING 

TERMINALS 

ROW 'B. 

P8 (0) 

NOTE 

1I 

12 

13 

D1 

Ill 

In 

vo 

115 

II) 

DRC. No. 

486/5/7 -NW077 

MOORE INDUSTRIES 

ECT/4 - 20mA/4 -20mA/12 -24Vdc 

4 PS + Nr 
//PS- 0 I (N) 

-PS Nc Al I 01P 034 

+INc 

- INc 

P8-02 (w) 

Al 1 -02P (Bk) 

PS 4IN 

vc -o4ps 

12S 

14 

1 

1 

P8-03 (1) 

-INc All -03P (Bk) 

P8-04 (WI 

-INc 
A11-04P (BO) 

I./ INC 

It PS INc 

Ill 

18 

19 

20 

Iv 

III 

131 

I I.I I Ill KI II I al t3illrf Tel 

AND. DAl( Al [NOW NI 

A 

133 

ill 

es. 

ee 

IL 

KI 

1,2 

u.) 

It 

las 

IL? 

U? 

ISO 

P8-05 (W) 

A11-05P 113101 

+PS INc 

-PS -INc 

P8-06 (WI 

AI I-06P 18101 

ty8, (v) DRG. No. 

486/5/7- ta077 

1 

ABB FLOW TRANSMITTER -1 
SEE DRAWING 486/5/7-NW077 - 

P9 -03 K. . : STATION 

A11-01P 
I. DELIVERY FLOW 

o 

(M) P8-01 

DEKORON 
1 PAIR 

0 
1(Bk) All-01P 

(9) P9 -01 

DEKORGII 
PAIR (Bk) A11-02P 

(WI P8-04 
42 

39 
Bkl AN -04P 

OE 
(WI P8.05 

o42 

039 
All-05P 

0 
P9-06 

U3k1 All -06P 

_J 

VEGA WET WELL LEVEL TRANSMIT TER 

MOUNTED IN RI 1.1 COMPARTMENT 

DELIVERY PRESSURE TRANSMITTER 

MOUNTED NEXT TO SWITCHBOARD 

PUMP 1 VED 

I RUNNING SPEED 

PUMP 2 VFD ){ /. 
RUNNING SPEED 

- --- ----- -1 
42 PUMP 3 VET> 

RUNNING SPEED 
39 - --- -- ----J 

NOTES 

I. USE INSULATED COMB 

.---NieRDOCP/4. Se,41 
76 3 

DATE JOB RE 

ACAD nu 5 Thwo -R. 

-N/ 
:C/a: 

DOCH V r+J Br! e 
D aul SURVEYED 

.,- NEtWORX 

ENCKERNG 
DAR 

DRAM SUR4r Ho. ftlD BOOK I Watetia. 

PPR Iti I 

BRACKEN RIDGE ROAD No. 2 MAIN SWITCHBOARD 
SEWERAGE PUMPING STATION PLC ANALOG INPUT 1/1 
SP296 TERMINATION 

C H 

ISSUED FOR 
CONSTRUCTION 

SCALE NI S K t Cf I Sot F. I S. 

DR AWING Pr 

486/5/7-NW087 
WEND, 

0 
J 
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A B F C H J 

PLC CUBICLE 

SLOT 9 8 CHANNEL 

ANALOG OUTPUT 

MODULE IC693ALG392 

A0001 

A0002 

A0003 

A0004 

A0005 

P9 

MARSHALLING CUBICLE 

ORG. No, 

486/5/7-NW077 

P9 

MARSHALLING 

TERMINALS 

ROW 'B' 

1ST 

152 

153 

IS' 

PUMP No. 1 COMPARTMENT 

SEE DRAWING 48615/7-NW073 

P9-01 60 
Vfl) VFD SPEED REFERENCE 

A01-011, 

PUMP No. 2 COMPARTMENT 

SEE DRAWING 4 86/5/7-NW074 

P9-02 

A01-02P 

158 

A0006 . 

A0007 

A0009 

6 

7 

9 

10 

11 

12 

15 

16 

IWI 

A001-03 (Bk) 

17 

18 

19 

1-04P 1 a*. alb. Nir NI" 
A001.04 TElkI 

20 

)91-,OK(W 

A001.05 IBk) 

A0Jictro 

A001-06 1Bk) 

IS' 

160 

161 

2 

163 

161 

165 

166 

10 

60 
VFD VFD SPEED REFERENCE 

SS 

PUMP No COMPARTMENT 
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