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1111 ELECTRIC Page 1 

I 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. 
\\Nt_serverl\ENGINEER\Job Drawings And Documents\07002 Bracken Ridge 
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111) 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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I I 
Project Overview 

As the electrical sub contractor for Hornick Constructions, Si 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 m 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 of'f, 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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in ELECTRIC Page 6 

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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icta ELECTRIC 

I I 

TECHNICAL DATA SHEET 

For 

SPS 211 

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 INTERLCDCK 

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 tity 

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

above in the switchboard, use the accessory parts for mutual 

4nterlock. 

Refer to Arrangement Procedure and the Installation Procedure 
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E X L W W I SYS * - 1 " E N I 2 N. T E R 3C, CD 

Installation Procedure: 

(I) "Put the outer wire and inner wire 

CD 

CDV 

OD into.the wire adjusting bolt G. ° 

(2) Insert the wire fixing bracket 0 

( 3 ) 

(4) 

5 0 mm 

or more 

F15. 

1 

Q 
Bend the wire fixing 

bracket 0 so that it 

does not come off. 

37 ---- 
3 8mm 

A - 
Pass the inner 

hole and fix it 

screw T. 
Fix the wire so 

wire 

with 

that 

through 

M3 push 

the 
1 

v 
5 
mm 

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) For more safety, install the lock nut © 

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] 

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

is applied. 

For 1m 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: 4.8mm) 

(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: 131.5mm) 

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

2 
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T V' I? ID 3.0 L W Vg I I2 E S .Nr .5 'Jr ID r4 I IsT 7r ID Y2 I, CD C: 

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

`Arrangement Procedure: 

I 

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 135ma 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 

9513 

L 

Tem series 

molded case 

circuit breaker 

Example of partion 
wall 

Fig. 1 Horizontal Arrangement 

[0] 

1 or 1.5m standard 

Outer Wire Mounted 

>< 1 at 

/customer 
Inner Wire 

' end X2 7_2 x2 
.// 

Lock nut Wire fixing 

bracket 

1 

Installation 

before 

shipment 

(factory or 

agent) 

Hole machining 

()tinting bracket 

added 
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Fig. 2 Vertical Arrangement 

Table 1 Mounting Size and Supporting Method 

Wire 

length 

Mounting posi- 
tion, Pitch(P) 
in 

Hole posi- 

tion,Lenglii 

(L) in mm 

Wire support. 

1 0 0 0 5 5 0 Support 2 points 
S 1 a t equal inter- 

1 .5to 9 0 0 6 0 0 vats. 
S 1 (Use the supplied 

7 5 0 7 0 0 
S 1 

clips) 

6 5 0 4 5 0 
S 1 Support one 

1 .Om 5 0 0 5 0 
1 

0 
center position. 

3 5 0 5 3 0 (Use the supplied 

S 1 clips) 

* 1 . 

* 2. 

*1: GOmm 4 Partition wall thickness between breakers 

*2: Arc base distance for vertical arrangement 

2 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 23 of 573



(+) TERASAKI 

XS630 and XS800 series thermal magnetic 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 Min 

400 250 400 

Max Cat. No. 

630 400 630 

630 Non-Auto (9.6kA for 0.3sec)') 

XS63ONJ (65kA) 3 pole 

XS630CJ 400 3 

S630CJ 630 3 

S630 N 3 

400 250 400 

630 400 630 

XS800NJ (65kA) 3 pole 3) 

800 500 800 

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

Dimensions (mm) 
Description Height 2) Width Depth kg 

XS63ONJ/CJ 3 pole 273 210 103 9.0 

XS800NJ 3 pole 273 210 103 9.4 

5- -0707E3 

H = 

1 I I 

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

Short time rating. 
5) Poles is series. 

Short circuit capacity 

Model UC 

XS630CJ 45 kA (AS 2184) 
XS63ONJ 65 kA (AS 2184) 
XS800NJ 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 4) 

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 mountings 
Rear-connection type (RC) 

Bolt stud 
Horizontal (standard) Vertical 

Breaker 
mounting screw 

Terminal screw Breaker 
mounting screw 

Conductor 
(not supplied) 

Assembling plate 

Bar stud 

Bat stud 

fixing bolt 

Assembling plate 

I 

Terminal 

screw 

Applicable breakers 
XE series XH series 
XE225NC XH160, XH250, XH400, 

0 XS series XH630, XH800. 

XS250, XS400 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. 

MCCB accessories 

Flat bar stud 

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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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 

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. 
O 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. 

-kart 

MCCB accessories 

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

Two-position type 0 
Applicable breakers 

XS series 
XS400, XS630, XS800, XS1250. 

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

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

O 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. 

O Manual connector type is available. 

O 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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TERASAKI:: 

i,..431,44... 
id3,- , . --'1, 

nmp lugs compression type 
Nominal wire size (mm') 

Frame (A) Breaker 1.5 2.5 4 6 10 16 25 

XS125CJ 

XS125NJ 

XH125NJ 

XH125PJ 

TL100NJ 

TL3OF 

Nominal wire size (mm') 
95 120 150 

Viel204: .F;CAL61504, 

185 240 300 

XH160PJ 

XS400CJ 

XS400NJ 

XS400NE 

XH400NE 

XV400N E 

XS400SE 

XH400SE 

XH250PJ 

TL25ONJ 

TL400NJ 

XH400PJ 

630 

800 

1250 

XS800NJ /PJ 

XS800N E/SE 

XH800NE /SE 

XH800PE 

XS1250NE 

XV1250NE 

,,,,,Air 
"7, 

5041.2 J:CAL3185L12JCAL221: 

'eei:IG,1 -7. ,,;,' ' T7 
t 

M,^2MT95. .x 85 M V MT2401M1 

ITS 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. 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 28 of 573



41 

,52 

V 

,3404.40 

. 
aes_? 

MCCB TedhiiicaTdata 
0. ^ 

'4 " 
**" 

L-11-1; :2 

ht:g411-, p°4 '44,'N 

Time/current characteristic curves 

1 

0.11 

0.6 
0.5 
0.4 

0.1 
0.06 
0.06 
0.05 
0.04 
0.03 

0.01 
0.006 
0.006 

.-T- 0.005 

220 0 0 a 
0, $ . 30311 

Ambient compensating curves 

Calibrated 
temperature 

Calibrated at 40°C 
00 

10 20 30 40 50 60 

45°C - 5 15 25 35 45 55 65 

Ambient temperature (°C) 
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p 

C. 

- 

: if 

N M ONIMINIIIMMMENIIII 

111111UNI11111 
.MIESSIEBESE-- 
1111111111111111INIUMMIIMIll 
111111111111111111MENIMIIII 
II IIIMMIMILIMINIMINIMII1M11111111111=11NIMINIIM11M 
N mmmymmisounimioourn MINIMMIIMMINE=MMENI=1=MMMEIMII ummtmomlummun 
1112111111111111111111111111 

.1 1gammassigumwargall Immummalimmmon 
1111111111311111111M111 
111111M111111M11111111111111011111=1=M1111111111M 
IMIMMIIINIMIIMMININIIMIIMMICENIUM1111111111M11111111 
N IMINOMINNIMMENIM=NIMMII=1MIIIN 
1.11.11...111111111=111.1.101=n1MMINIMMIE 

2.46 r 
4-t, Vr.N4 

Technicaridata ° *MP' 

Rated current (A) 

NRC 

Maps& trip cumint 

(A) 

1000±400 

111111111-"""Erilliii 
N immmMINIMInnomm=NIMMI 
MINUMMEMMIMEMMUNNINUNIUMM Imiumminli smmammum 
111111111111111111111011111n1 

AERIE= IMO BIN. AWE= 11ESIMIN MENEN= 11.11 
M IIMII1 11111111=111 

1 

1, r am-4.r 
Pg. r 

, 3 

- 7 
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OAV 

TemBreak 630A frames 
XS630 
Outline dimensions (mm) 

Front connected (standard) 
3P 4P 

013 

ASL: Arrangement Standard Line 

3P 

of - 

14 

MB 

4. Pol 36 

3P 4P 

48 M8 

Plug-in (optional) 
3P 4P 

i, 

Lc, 

..' 2,1 

_ - 

'' F, 

cno 
,-, 

EDGEbeED ED 

1 0 
: _.... 

, e 0)e e) 

4 : 

85 250 

435 

401 

t c, 

IN 170 170 1 013 

4P 

3P 4P 

L 40x40x4 0 14 L 40x40x4 0 14 

c7' 

fj 
M16 70 701701 
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AWSAK 

.,!r.gt 
VP-4,VMt , AL 

TemBreak 800A fraMes 
XS800 
Outline dimensions (mm) 

ASL: ArrOngernent Standard Line 
ft: Handle frame centre line 

Front connected (standard) 

Mtg. hole 

A 

3 P 
013 

-1'3 

140 

210 

4 P 

re al i Zs 61:-Mi isMiWE 

70 

5 

280 

extension handle 
(removable) 

conductor 
overlap, max 

1\ 6 

10 32 

10 28 

36 

80.5 

AS1 

14 

Drilling plan 

M8 Mtg. screw 

4P 

Rear connected (optional) 

stud can be 
turned 90' 

4P 

0 

Mtg plate 9 70 
conductor 
overlap, max. 

co 

Drilling plan 

3P 

111-410-4.1 

451_ 

C- 

4P 

43 140 43 70 a 

048 
0 15 for accessory wiring when necessary 

tfl 

Panel mount 

3P 

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

Plug-in (optional) 

Details for 

connection 

3 P 

Mounting block 

4P 
hl 

Mtg. angle 

Drilling plan 

4P lt 

P 

M I °screw 

60 40 max. condUclo width 
70 70 

175 

4- 

280 

70 I 

105 

O 

C- 
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11WK-6 '7" 
-gFif,114, 

otor operators for XS630 XS800 

Outline dimensions (mm) 

Front connected (standard) 

3P 

CI 
13 

Contiol 
circuit terminal 

4P 

fl 

MCCB accessories 

(mm) 

Types A (mm) 3 pole N pole 

XH, XV, XS800NE 10 36 36 

XH, XV, XS630NE 8 36 36 

Drilling plan 
4P 

lock late 

U 

riot. KERN 
sommim 
krivA Conductor 

overt. man. 

.11,11/11 

ASL I 

M8 
Mounting screw 

ed hole 

Rear connected (optional) 

Stud can be 
turned 90' 

Drilling plan 
3P 4P 

hl M 

Panel cutout 

4P 

R3 

of 

Mounting plate 3g 

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

Plug-in (optional) 
Details for 

connection 

Details 
for connection 

M16 Mountin. scre 

Conductor width 40max 

Auxiliary circuit 

M 10 Mountin 

Mounting block 

3P 4P 

screw 260 

0,1 

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

Drilling plan 

4P 

Mounting angle 

11 
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-}.1.417:44-yf'1,0 

iniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 

BS 88 DIN 

.fe,t17..,2,,,..46,- ;...,,-,t1 , " il,Tyr.,...,,' = = ,e. 4 = 

- - - 'I 4,...., t ..,, _ei.'n'6,..: - f : 

Al 6 01 4.* WC* 
>'. IP , 

444 I-% 44 .i 
,,,.4 0 5;ii '' 

..'i,.,. , 
. 

...., 
f...-.;%i 125i ,. " -, -e- +4,/ T. 

4: 
t ,J. 

,--,...., , '"Mat 
200) i, . - 'i.k.., C ..14. vIce.j.,.--. 

d 

V ''-.. f.?. , 
1Z 1 ' , ''' CtIl , 

':',' `,. 
-.4 ;4,;0.114:1. 

- - . ,-...., ,,r- if.,:.4. ObIVR*P..., VI' 166.41 
-3* 94,De ,c' `4,2.,....4:--.fft '.4,...ite;=-0-k 

.gg _ r ,-*Ae - ..- 4410-50 ., r7 7 . /At', .--4A-4144,p4.- : A.00 .- ' 
..4-:.,,.;-,Ig,t4. 

- -.- ,.. ,,!./ ..1-4,'"4:12;',MA',.. 
' ,-200q.....1.."-- 00 W-EA:igY. 

. ..,... 4,..:',./Ii41,i;:i.:744-: . ' ,sCk'.A% :ALT tsv,ir...+14-17,...a 4 
i " , altgr: *.regi.filj . ,-5. - ;, , '' -- -,f4 ..:- x 4,,,...A,L,,a,"4 , '.$.7.'' - :1'6 6W.1 47-''''4 

,:-... - ' t.,,e=?=4 r. - 
''. 'Illari' Cid'`IYW 'WIT ' , , . '',,t 

44. .4 .,4-itt 47 . '''' " Za 0 '' - A, 
SRCEI," ''''' 
...,,,,,,,....-,t, , 

.1.;:, ....e IV 
-41 

.. 

-.1 Z, . 

,...,- 1"..,-) v t x3 "v ,., ,,, .e-s. - y .... 

:s. -c: 
, - = 

Wit-4,A 
fry} 

21`, 
, :....4 

4,,....,-..<;,k, 0...- 5,,, , 4 Tt`;.- 
20- 3 ---**--- ,:g.-, ' <*-1;....rf!..4i° 

,-,. 
Az-.u. --F.,.. ...- -7* -1. 4 V 

ql . 60 - 
, lise - A - ' ' 41,:e 

1 32 63 ' ''''. 7,- - A ', R 100, - 
' ,..,tr, 

,..:-.5 ..E ' 
,,,4.1.160 -5..,'.160w .p. 

te 
... I , r. .4"...P.Ae,a , St. 

Din irdo r '''''. p.,.. q444 ,514%.' 

...F r.Ve,.e`,4,,,,,.. 4, r. -V-: ,147. 

1.111 ,S, lr .1.' ,UV.,4-;: 

'':- .A.e.,... ,4' : .''' ..,, qt..', ''.1 f- -.C.t.' ..'7i,-''? Ding-15r .. "175 44-,,.. ',....,,,, e.,.. i1V A:'''' 

- 
ga 

c. "k? ,. 
i'.:.*:::,714. ,...krir , er 

7., .1..., ,... I. 
4,, 

fie ;-....i. 

1,1.!.i t 
, p 

-,- 

2 
1 

... C., ".-cl!..," , -;. it' 20=s32. 
14.4 

., 

.,., 
"f, 7AV 

pi:A -x!,' 

,i" ' 016 ' . ii.' 
,..... ;= ek 

": 

y 
:...--:-.,-..,- ,? 

Ac 1,1- 
, ., :::, 

1 .4.--...,,,,J.P. 
r;-... 

DRCBI-1? A .4, 
At'tg..3,4,t,x: 

7-'-/Ainty6,31M 
-.i4.*4:iti.: . ,;,,,F..P. . 7 

,,,,,,....~ ' .* 1, 200,, ,,,.4_, .-0- ki.e.:,-__s200 erd- 
" NTA. .....,f, ;4: ...i,......1,7,- 

..'ut 
(10kA w.4' :6 ''' - Pf;' 

M ,.:.! ,g,..-2 tx .a;',.." --- l'''''1.-'35,c - ' 
... ,4 :. , .-4-, ' a" 

.4,A.;',PISF.t 
;t. 2 0 0*"A - '2110 

.,..x 1....e 4.fe , -,-4 4,, 

44,1- 
15M-:- ''' Vtlir4titiv, re 1 6 '1'44110', 

:t S.^:..4'C 45'9 ,-,-'. " . VP - ' 4,3,464: %4, ei, ,,,,...C---, *,- 00 ' * 200'5 ..A? 
;- ;:-..f:7,4,x.- - ff , ',, AT.-.-_' ,...,-7.-r1--4.4: '--- i 

bigiiiiiiii , te- ,-a 
L 440 - 

, , 
.-- 4i. 

1..! .74: r. a, 
,-, t,-, 

' 
, .;,-t. 

`,...4 
4_ 3:1r7 , ,,,,3 

''t, ,,.... ..-,, ..14'7i. 

".".. .:::::. ^....,.. 

".i.J, -.Z.. ..It 
Z, ', eia A 

: 
? 

e ., . x411w, .X. 
;i2 . , 

Y'1 4 
T Itl,.,... 

Tembreak MCCB's 
t16 ? 

" >,1' 
rtt YK 

4.00. 

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 121 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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Da ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 211 

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) 

RIAVVO LAS OW CCM:34 scRne. 

Lcoson 4pcs MOLDED CWER (Ix scrovs. 

Q7,1131 ttx ccrowy 

Assembly process 
Accessory 
Assembly (or external handle (XFH) 

(8) 

Type 

XH 25ONJ XS25ONJ 

Fked mark 

NAME PLATE STIO 

(0) SticX the NAME PLATE to the IcArcLE UNIT. 

(0) 
FLA/v:0E LIVIT ATTACWET 

LLAROLE UNIT 

1) Place the LIANDLE UNIT to the MUT of PANEL and insert 4pcs 
MIA 20 oval countersunk' heed screws,.and attach 2pcs UD1- 

BASE SUP from inside of PANEL and tighten 4 &crews. 
2) Altar adjust position of sgeare shaft tighten shaft fixing 

Screw ( ellen type setscreW ). 

Holes 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) NHP supplies anti-clockwise handles as standard 

SCORE SHAFT 

MCC° 

PANEL 

D-3 ksr slip 

SHOT TIXTHO SCRE1 
411176; rVS ) X H: ts4 w to ( P. ) 

W4X 20 oval counter. 
1--a t 041. 
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Y 50 if-1 S 250 series 
Adjustment range 63 - 100% of nominal current rating. 

O Standards AS 2184/AS 3947-2. 

O Adjustable thermal, fixed magnetic trip. 

ID Max. voltage (INSUL) 690V. 

XS25ONJ (35kA) 3 pole 
Ampere 
rating Min Max 

160 100 160 

250 160 250 

250 Non-Auto (31(A for 1sec) ') 

XS25ONJ (35kA) 4 pole 

Cat. No... 

6Tiar 
P,49(52,50N;h250131,. 

100 160 

160 250 

Non-Auto (31(A for 1sec)4) 

noogiwor 
kg15151T tik sT2tvw., 041 

160 100 160 kaW2 5:01046C 
250 160 250 VIN251:0125,0:4 

Dimensions (mm) 
Description 
XS250NJ 3 pole 

do Id b 

[ 
H 

----- 

Notes: ') Isolating switch only - no protection. 
2) 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 Voltage 
XS25ONJ 35 kA (AS 2184) 415V 50Hz 
XH25ONJ 50 kA 415V 50Hz 

DC use I /C') Voltage 
XS25ONJ 40 kA 250V DC 

XH25ONJ 40 kA 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 Approvals 
IEC 947-2 ASTA/UK, Aust. standards 
BS EN 60947 Part 2 Marine 
VDE 0660 Part 1 NK/JAPAN 
AS 3947-2/Australia LR/UK 
AS 2184-1990/Australia 2) AB/USA 
NEMA USA GUGERMANY 
ANSI C37. 13/USA BV/FRANCE 
JIS C 8372/JAPAN DNV NORWAY 
JEC 160/JAPAN 
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Connections and mountings 
Front-connection type (FC) 

0 Compression terminals 

Terminal screw 

Breaker 
mounting sore 

Attached flat bar 

Breaker 
mounting screw 

14144%, 

e4T" I 

MCCB accessories 

Flat 
bar 

et 

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) 

Pan headed screw 

Hex socket head bolt 

XE225NC M8 

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

XS125CJ M8 XH125NJ M8 XM3OPB M5 

XS125NJ M8 XH125PJ M8 

XS25ONJ M8 XH25ONJ M8 

XH160PJ M8 

XS400 M10 TL25ONJ M10 

XH400 M10 TL400NJ M10 

XV400 M10 XH250PJ M10 
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 Connectithis and mountings 
Rear-connection type (RC) 

Bolt stud 
Horizontal (standard) 

is Breaker 
mounting screw 

Terminal screw 

Vertical 

Breaker 
mounting screw 

Conductor 
(not supplied) 

Assembling plate 

Bar stud 

Bat stud 
fixing bolt 

Assembling plate 

Terminal 
screw 

Applicable breakers 
XE series 0 XH series 
XE225NC XH160, XH250, XH400, 

0 XS series 
XS250, XS400 
XS630, XS800. 

XH630, XH800. 

XM series 
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. 

-MCCB accesoriess- 

Flat bar stud 

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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ypes of connections and mountings 
Plug-in Type 

Switchboard use 

Plug-in 
mounting block 

Mounting angle 
(not supplied) 

'Auxiliary circuit 
terminals 
(Mounted on 

breaker body. 
Not applicable to; 

XM3OPB 

Terminal leads for 
internally mounted 
accessories 

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. 

XS125 

Auxiliary circuit 
XH125 

I. 

terminals 
(mounted on the 

block) 
mounting 

(Contact NHP for 

Switchboard side 
control lead 

details) 

Types of plug-in mounting blocks for 

Pole 

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. 

tm 

MCCB accessories 

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

M3OPIY,-;" 

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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Types of connections an 
Draw-out type (DO indent) 

Two-position type 
Applicable breakers 

O 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". 

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

O Manual connector type is available. 

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

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

request. 

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

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 43 of 573



'141PON, r 

rimp lugs (compression type) 
Nominal wire size (mm2) 

Frame (A) Breaker 1.5 2.5 4 6 10 16 25 

le 

Frame (A) Breaker 
Nominal wire size (mm2) 

35 50 70 95 120 150 185 240 300 

160 

225 

250 

XE225NC 

XS25ONJ 

XH25ONJ 

XH160PJ 

,,CALT541 167 eZiWiah's '- T-A-Alli-'2W.;:ekii161-14 -,,:.v.,5,,, . .1,-,tA,. 
-4,-!,- -z, , 

T.35:-N M 50. .:-.. I,. 
..,- ,, .. 

, 

1" 4.7,-, ,t, Er Xii 7-A- 

i.. , .:, '.,' 

..;4- .,-- 
-tV :. 

..., 

i..: 
..,-, A:. .. , , 

400 XS400CJ 

XS400NJ 

XS400NE 

XH400NE 

XV400NE 

XS400SE 

XH400SE 

XH250PJ 

TL250NJ 

TL400NJ 

XH400PJ 

XH400PE 

-4.-"-- ' '''' '' - '-'-'-'-'-', '-t,--,:".,,ct, -,,,-;;,-,-1,-...,..,,,,,..,,,,,,,.. ,, 
b.Z65=.:105E-t... 5 -70Mr, 4951 ,A1..13:120t1OkGA15.950?-10. 

Ste, .4' ''''''' ,.. '-'''.- - 0-6-1---- -'. - .- 
rT35!"z ' lAT50'- MTV A4 ...K 5. '=',-*:- i;:4, 

-ec 
..,....) 1.; 

.,1 

------. 3.'4,,il 3.4.' 
,:: , 

..4.,., 

41 

,',..' 
6,. , -,,,, ,, 

,1-.. ..;1. 
-:, , 

,1.4 ,,- . ,, 
..,-... 7 ..,- 

-ti 5 s..., 0*, ,..,-, . 

r 

1-,. ,.,; 

.'.. ..:, 
0. .:4, 

. 7, 

.i . ,.. 

4.' i i,..v c 
^N" .51, 

%.' 't, 4 
a 

l 

1.`t, 4., 
r 

1 74, ( 
4- 

--1':, 
,,.. 

..*- 
- .:, t _.1. 

-.`":?W' 'i,1.4 ,OP ' -,,,, q ,...,. 

::...d.t/'._' ".,,,-1. 
.;,- :-, 

630 

800 

XS630CJ/NJ t:;AilgiYzkiTeAriEce- 
g,g-rz.F.4,-/:fi,4 

-. -,.. t--7---,---- -,,- XH630NE/SE MT3oc4:(A.:f2AMTN.) ' 
':,4 

XS630NE/SE 
, 

XS8OONJ/PJ .1,,,, 
!k1 

XS800NE/SE 1. 

.:-c. 

XH8OONE/SE --, .4 4,'-', 
-S.'51 

Pt 
XH800PE ,,v, ,, 

gfek4.-aiN"-PeAnVigidilliaTi---,C 71%--- "':'e'AgFaViZt 401Viktioor.2-1.:': 
t .A- .-.; 4.----..:,,,I...,..,.,:...,,...,..,....;,5 . = ...cq 0:.. 
. ,.... es.y.,,g,,,,,.,,.:,g,-..,:;41_,--...::*. --4,-*47,i'Ve,,,J:I .- - . 

.--,, 

2rIsil 70''"M '2;1AT9'5,I.4.M1:14.0,120,4:1a-24A1150inliKiV854M12,5sMT240 
466.a.,.c- A 4, ---,-. --,'' ,4 -qc.:',.- :,.tilr,.,,- -.. 

,,, -* , " ''? ,,',,:),' 
,,, 

ii- , n ,r-F, # 0 a, 'r -- IA+ .,, J., 
:51 li 

1'.. ,, ,-4 - .,. --, .,, 
-I,. 6, , 

''.1 :*, 
1 ,P'.iC . 4 ki 

'.: 
.e. : 

1 .., ,b+, ., 
eit,-,.. ,,--- ,51 

1250 XS1250NE 

XV1250NE 

' ''''' ' ' '' '?"''.''Y'-;',,;,`" ", ,--", `,t-,-1."'-'.*- ,:---,---,'",'-i, -,, .,;,3,,,,,,,.. 
--". =7 ". 1 '95.12,44,,CTAL.120=;124pAti150:4121f.,":6-1,85:4:12s-:,CAL2,40:712T.!,:_CAL300+';-12 ...,. 4, -4,-rs--,"! :-.71,f?LO047.5,..,' 

' 

, MT70 -L, 1PMT95LM1Z-MT1 likl7K;ITitti1Ai2),MT-185'=°M12.zni-C240m"1- , '-.--,-,4..kliit.-.-1-,ro.,T,,-:k,.,:,.:,,iz:,,- 
Ria71 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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15 25 35 45 55 65 

Ambient temperature (°C) 
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ak XS26.014r emBre 
- : - 

Outline dimensions (mm) 

Front connected (standard) 

3P 4P 

Y 
6 

II 

laerpaie barrier 
(renewable) 

, 

6ec, nica 
Pc'f,'Oje- 

- oxfi 

7-7)Ct:"NA 

Preparation 
of conductor 

raw 

ASL: Arrangerrferit Standard Line 
It: Handle frame centre line 

(optional) 

With terminal bars 

28, 4P 

47 

Drilling plan 

24 23 

M8 screw 

ASL- 

Breakers with terminal bars available on request. 

Rear connected (optional) 
Mounting plate 

Drilling plan 

3P 024 4P 

Conductor oesdap max. 28 

Panel cutout 

4P 

ASL 

r;1-,,I,V,jte 

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 27 26.5 

15 

ASL 

Mounting 

m5X0.8 
TaCCed A 

hole 

Mounting block 

3P 

Id 

35 35 

105 

25 max. conductor width 
accessory connection bixit 

Ma SCMV 

140 

Drilling plan 
3P 

30 

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

4P 
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K1S 

Tr 

t. 

g!1 

.,--61sr..'gA- fe i- eak XH25ONJ 
Outline dimensions (mm) 

-A, 

ASL: Arrangement'Staridard Line 
Ft: Handle frame centre line 

Front-connected (standard) 

3P 4P 
rpole barrier 

rmoveble i 

AS rim 
rfsrriv. MITAMITI 

105 

140 

M8 screw 

m 4 x 0 .7 

Mounting screw 

Note: Breakers with terminal bars available on request 

24 

(optional) 
Preparation With terminal bars 
of conductor 

3 09 
(max) 
max.6t 

111 

SL 

a I 

97 
23 2 

ry 

0 I I 

23 

28 

4 

4 

Conduaor overlap max. 

L._ 
28 

Drilling plan 

AS I. 

4 P 

biL-,±0 i 
35 \ 

1,4 4X07 
Tapped hole 

Rear-connected (optional) 
Mount t.5 max 

ASL 

Stud can be 

turned 90* 

/ 

ParJ0,09 
11 

4P 

Conductor 
overlap max. 

ASL 

Drilling plan 

3P 

IIP 

424 4P 

1E1) 1E1.3Fi 

1 35 1 

35135.1224 

5 tor 

M4X0 7 
ed hole 

{0L35J 

1 

_40135135 35 20_ 

win 

MOD 

when 

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

Panel mount 

GP 

3P 

L. 
L21 

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

Plug-in (optional) 
Details of connections 

18 27 26.5 ASL 

Mounting 

Plate 

M5 X 0 .8 
imaTapped hole ASL 

accessory connection block 

25 max. conductor width 

IA 8 screw 

Drilling plan 
Mounting block 3p 4P 

3P 4P 30 28 30 06 

105 140 

ASL 

86 
Mounting plate 
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1=8 an/ NI . 

. . 111 

. 

I . 

a 

. I 

NMI 

NM 
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.11! 4,1 e lir O 
mem= 
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 '11, - 145.-.-?" . 

Motor operators fOr XH2'56NJ 

Outline dimensions (mm) 

Front connected (standard) 

MCCB accessories 

Interpol° barriers 3p 
(removable) 

4 P 
Control circu4 tennOal 

28 4P 

97 
M8 Screw 

24 
23 

ASL 

M4 X 0.7 
Tamed hole 

Rear connected (optional) 

Marling plate {max) 51 

3P 
95 24 

4P 

IUi 
tct 

A51 

2 

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 

Norm 
MS Mounting 

SaeW 

IIII tiroulltn9 pale 

Mtn 
105 

4P 

Conductor 

overlap, max 

Mit,r11111:3 /2 12 V /di 
11111 

140 

35 

3P 4P 

ASL: Arrangement Standard Line 
fL Handle frame centre line 
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al ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 211 

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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pcontactors 
ole, opengype.with A -gc tee, 

.1* 

Refer catalogue CA 6, 2212, SACS 

44414 

Contactor CA 7-9 

Contactor CA 7-72 

Contactor CA 6-105-El 

Contactor CA 6-170-El 

Contactor CA 6-250-El 

Contactor CA 6-420-El 

AC 3 rating at 60°C 

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

...V AC to Catalogue No. Eg - CA 7-9-10-240 V AC') 
0 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 

AC 3 AC 3 AC 1 °) AC 11 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 

- , 
..:.. . 

V ,,k;° 

,. 
-,.. 

5.5 12 32 32 1 

0 

0 

1 

9 

9 

:..1.,:...k..ii,a 
4=12 *.l. 

....ays, 

7.5 16 32 32 1 

0 

0 

1 

9 

9 

,..a.1.,..:§-,..4...-, ;... ....:... 
CAW.16 ,If..0 ' 

-1 

. C.Te al3e.4. . 

11 23 32 32 1 

0 

0 

1 

9 

9 

.3,061.-" 
,, C 10 VAC 

' 1 CA 
15 30 50 45 0, 0 8 agiti - ',.!.,, 

.......:-.-.,,,,t A 

18.5 37 50 45 0 0 8 atilittobli'" Jr ,....,....-:::.., , - ...e., - - ' 

22 43 85 63 0 0 8 Zig'/Witir '167.%-ap*'; ..e..,A44..... ...,..,4-.... 

30 60 100 100 0 0 8 ,e4A0 . -%m 
37 72 100 100 0 0 8 LtAlifi21.06-t,AC%-Z" _4,,,,.9a 4.1ap,,,. 
45 85 100 100 0 0 8 

- 1.--a,;- ,---$.?4Ygglivre--4--..r.:: 
-CA,7485,0010.-VACf="' ..,,,..,-, _..11...15,5,..1-..414.....0. 

55 (45) 95 (33) 160 135 1 1 8 Ft4g,=-:57 #t 
75 (55) 130 (40) 160 135 1 1 8 

,.. -,... :. ',531," 
1(9!M§lit95 ''V' ,- 

90 (75) 155 (55) 250 210 1 1 8 P,r01K ,,. , .,..... 
75 (55) 130 (40) 160 135 1 1 8 fAS101:10:4 -,m3) 

90 (75) 155 (55) 250 210 1 1 8 [10. = fc., i::., J691 
100 (90) 170 (65) 250 210 1 1 8 4otitr ,Plridil 

-.4,. a.,.., . ,.. '.f..-..4 

132 (111) 225 (80) 350 300 1 1 8 g&! 2.k. : V0.51 

150 (133) 258 (95) 350 300 1 1 8 
,,,-.., ,,,,,..... 

lcA ',M50,:,i,§14141 ,...,,,R 

185 (163) 320 (115) 450 380 1 1 8 Va41.§99-Ekt1 4,....:,.:.i4 

250 (225) 425 (160) 500 425 1 1 8 PgAVAiffiliff.4",14a6.i 
...,.,:-...1...-.,,.. 

220 (220) 370 (155) 500 420 2 2 8 76.-Mtg"S:Vit 5 ''"q§11 

265 (280) 450 (200) 600 510 2 2 8 r§a.k5-9:"1 ' ''. 

325 (355) 550 (250) 780 645 2 2 8 kikil51011:1r 
430 (500) 700 (340) 1000 850 2 2 8 

,.,,,,.... 1,34..11.::53... .,,, 

.i.. z a.z...... ' 
520 (550) 860 (380) 1100 930 2 2 8 lid -.` S 

600 1000 1200 1020 1 1 8 
-a,.. 

A ''' : .z.. , 
V'tAC' al 

700 1150 1350 1150 1 1 8 
..--. 

Av5.1200 -5A4 ;',VNAC,1), - 
Notes: ') 

2) 

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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al ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 211 

Equipment Type: Power Meter. 

Location: RTU Section 

Model Numbers: PM 290 

Manufacturer: Satec 

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

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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UN-CLEAR 
TEXT 
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TEST REPORT 
Call-off 15665 

Model PM 290-HD 

Eprom version 

E.M.D on Test 

Logic PCB # m2483a 

SIN 241475 

9/16/2003 11:02 AM 

128 Omicron/Rotek No 

i .r:equency 50 Hz 
VoltacR: ,:-.1;;:uracy ( + / -0.5% Rdg & +i-0.25% FS & +/-1 digit) 

PT= 10.0 10.0 

INPUT 380. 100 V 

RANGES 3770 - 3830 c.-.;34 - 1016 V 

V1 3798 998 V 

V2 3799 998 V 

V3 3807 998 V 

CT= 5000 

INPUT 5 A 1 A 

RANGES 4961 - 5039 A 981 - 1019 A 

11 4998. A 1001 A 

12 4998 A 1001 A 

13 4998 A 1001 A 

+/-1% of Rdg & ±!-0.5% OS & +/-1 digit) 

INPUT- 380 V, PT= 10.0 5 A 

(MEASURED) r..;:: = +0.5 ( 0.500) PF = -0.5 (-0.500) 

RANGES 561 578:36 KW 27929 - 29071 KW 27929 - 29071 KW 

MEASURED 57.. ' 19 KW 28367 KW 28542 KW 

INPUT- 100 V, PT= 10.0 5 A 

(MEASURED) P0 = +0.5 ( 0.490) PF = -0.5 (.0.50C) 

RANGES 54'36 KW 7139 - 7861 KW 

MEASURED KW 7401 KW 

7139 - 7861 KW 

7478 KW 

Corn. - Enrom test Pass RTC test l').,Iss Ext. Sgnl. test Pass 

Calibration Pass Power Failure test Pass Memory test None 

Short Circuit test Pass Relays test Pass GI/1\1.0 test None 

Ranges test Pass Status test Npne Analog Output test None 

POweilut ' 

Tested by: Lev Rev:2.1.0 
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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. 

-4 1 °Gt:-....e.tif.-,-,',0: ket9e' ' 
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. 

ea. d , w4VS14(4,-=-V titd 
rOug oroug eforevtqpnecting tatt 

, 
,currents ring 2curc bperabon,1 

. .anava, 
In es _,..reApresentto.linputexelmina s F,adumto 

--ArtioliarglIAAWNWIan ordiValla* 
4:444 

BG0304 Rev. B 

ii 
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Quick Start 
TYPICAL INSTALLATION 

4 1 4 LEDS 

ON BRuollnim 
SW#2 SW#1 

(I) 

IRx 
Tx 

DIP SWITCHES 

0 

0 

LEDS 

#1 

RS-485 
COMMUNICATION 

918fr161 

PC 

9 PIN FEMALE 

9 6 

\.` 

,q)1.6166M8888828826s e 13 

0 

#2 

0 

0 

00494900L 

2 Veskkini 
LOAD 

4-0 
24V 

ANALOG 
OUTPUT 

R2 R3 

-.- 

GROUND 

EXTERN AL 
R1 YN 04R OW ATOM 

RELAY 
OUTPUTS 

SUPPLY 
POWER 

1 1 230V AC 

w 1 UNE 1 (A) 

UNE 2 (13) 

LINE 3 (C) 

N 

Cl Shorting 
Style' hes 

L 

L ' LOAD 

iv 
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BASIC and COMMUNICATION PARAMETERS SETUP 
(* default setting) 

- -1-4" rtIlfrrarnetik. -4 FlOproliVA . . ---airciiilialtlirtr4 
CnF Wring mode 30P 

4Ln 
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 
313 

Relay setpoints 

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

r51 Reset 
_ 

diS, En * Protects all reset functions if 
disabled 

br Baud rate / data 
format 

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

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 

ASCI232 
ASCI422 
ASCI485* 
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 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 67 of 573



0 

The PM290HD is a 3-phase AC Powermeter 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 cement 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 

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 

Chapter 1 Introduction 1 
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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) Active power 
Current (3-phase or line-to-line) Apparent power 
Active power accumulated demand Reactive power 
Power factor 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 Installation and Interfaces 
2.1 Mechanical Installation 

Figure 2-1 Front Panel Mounting (standard) 
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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 

ON 

1 4 1 4 LEDS 

TRx 

SW= SW#1 SW#1 not for customer use 

CC 

DIP SWITCHES LEDS 

V.111k4W 
1 414 

nfi =K 

o 

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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EMI/RF1 SHIELDING CORES ASSY. 
SUP1,140151011 

ELD009 WO 

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. 

nWa4.--,11S-441442415-: Woo llort.etiond4.wit 
"Ikatiams ,for 

e idtearneardIspiaysia, 
mos hiiw 

"TteltrWolagity 

. 

.** Trfafagt oti 0 f t, 
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. tf 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(B)0 

LINE 3(C)0 

K 

Currents I1 I2 I3 
+ - + 

1210 30 40 60 70 90 
29 50 80110100120 

Voltages V11 V2 V3 

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

LOAD 

Shorting 
Switches 

(1314 201 3 
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LINE 1(A)o 

LINE 2(B)o 

LINE 3(C)0 

K 

u.KAAA, = 
-9- 

Currents 11 12 13 
+ - -I- - 

IT30 40 60 70 80 
20 50 80 110 100 12!-05I 

VO Rage 8 V., V2 V3 VN 

LOAD 

Shorting 
Switches 

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)o 

LINE 2(B)o 

LINE 3(C)3 

N o 

K L 

- K L 

K LOAD 

J.! o 

Currents 11 12 13 
+ + + 

1i0 

30 40 60 70 
50 

301=, 
80 10100120i 

Voltages VV2 V3 VN 

Shorting 
Switches 

c99-02018 

Figure 2-7 4-Wire Wye Direct Connection Using 3 CTs - 
Wiring Mode 4L-n/4L-L 

10 Chapter 2 Installation and interfaces 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 77 of 573



LINE 1(A) 0 

LINE 2(B) o 

LINE 3(C)0 

K ryr L 

K 'YYN 

.+ fi + 
tA.A. 

rYr ner 
+ + 

'Y+1 

0 
-4_ 

LOAD 

Currents 11 I2 1 

+ 
060 

+ 
70 3 0 30L 

20 50 80 1 0 100 120 
NA3 it8ge S V1 V2 V3 V N 

Shorting 
Switches 

c99-0 201 9 

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

L W 

a aa 

112111"11111111L 

V, IN 
120V 

N 

120V 

tri 
1212 

VCLTAGES DISPLAYED: 

1. Line to neutral voltages: 120V; 209V; 129V. 

2. Una to Una voltages: 240V; 240V; 240V. 

WAD 

01-01011 

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

R4 R1 R2 

6 

R3 

0 14 15 16 0 10 0 O 21 g 23 0 @ g CD 

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: negativ e-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 

D1=1N4002 
C1d3.1MF/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/R5-485 
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 

K1 

Ho ® ® 81_, 
I® ® ® 8 8 @I 

62 SHORTING 
SWITCH 

GROUND LEAKAGE 

L, A TRANSFORMER 

L2 B 
L3 C 

N 

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) 

01 .0=3 

Figure 2-13 Status Input Connection 
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3 Setup 
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. 

HARMONC POWER DIRECTION ANALYZER 

VD:MCA 

VOLTAGE 

K. 

K. 

2 

5 

K. 

VOLTAGE 

CURRENT 

4 

CURRENT 

CI 
K. K.DC WE WADERIAND 

5 

3 
IL K. K. 

Cl 

CUR RED 

6 

ILNAC1OR ANDENIAIID 

El 

POWER RIC1COR 

7 

REACTINE POWER 

SCRIM POWER 

8 
DOX0130.1110 

/CITE ENERGY 

9 

RETUNED /REACTIVE ENERGY 

APPARENT POWER 

10 

El 

111AKUMANO 

PREGNANCY 

,, tti 

MODEL 
29011) 

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 ll 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. 

HARMONIC POWER DIRECTION A NALYZ 

VOLTAGE CURRENT 

K. K. 

VOLTAGE 

K. K. K. 

VOLTAGE 

K. K. K. 

CI 

K.FAC TOR IRA )(DEMAND 

CUR RENT 

K-FAC TOR MAXI:IMMO 

CURRENT 

4 L-L 
KFAC TOR MAXOEWWD 

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) 41-n 3-wire open delta connection using 2 PTs, 2 CTs 
3) 3dir 4-wire WYE connection using 3 CTs, with or without 

PTs, using line-to-neutral values 
4) 4L-L 4-wire WYE connection using 3 CTs, with or without 

PTs, using line-to-line values 

- Press SELECT; the dot will disappear. 

- Use the 11 I/ keys to scroll to the appropriate value. 

- Press RESET; the dot will re-appear. 

HARMONIC PO VER DIRECTION ANALYZER 

VOLTAGE 

El 

VOLTAGE 

K. K. 

VOLTAGE 

CURRENT 

o CnF. 

K- RJRC1OR RANDOM/WO 

CI 
K. RACK IIIAXDOMI 

CURROrt 

K.. K. K. 
CI 

CURRENT 

4L-L 
KFACIOR INADERMS 0 

El 

1:1 

POWER FACWOR 

R WOVE POWER 

OLIVE POWER 

IINCOEMAND 

ACME ENERGY 

APPARENT POWER 

INAKOEMNN 0 

FREQUENCY 

UPBALANCEOCWROIN 
GIOuso tram GEInA) 

MYOPIC/ PEACTWE ENERGY 

MODEL 
290/iD 

Use the 11 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. 

HARMONC POWER DIRECTION ANALYZER 

R. 

CORRBIT 

El Pt El 
It4ACICII R EDERIA111) 

El 

ROVER IRC1Olt 

REACTIVE ROMER 

ACTIVE POIREA 

IVO-11E1EASO 

05,0MM, PERVER 

!TONER I REACTIVE ENERGY 

ROARAIERIOA) 

preateNcy 

10AtAACCE1 CIARREMIT 
11.00.111, 1.11AVAMONA) 

MODEL 
29010 

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 11 11 keys to scroll to the appropriate value (1 - 50000 A). 
- Press RESET; the dot will re-appear. 

HARMONIC POWER DIRECTION ANALYZER 

VCLTRCIE 

Ra. 

VELTACR 

El 
R. R. 

VOSACIE 

X. 

R. 

K. 

El 

CURRENT 

Ct 
ICIAC1011 MAXINERIARO 

CLRIVENT 

ICIRIC TOR 1110.EDEURID 

El 

CURREM 

25000 
REACTOR MAXIM MONO 

POSER ACTOR 

REACTIVE POMP 

arnve vows% 

Eli 81 IR 

ARIJEKT POWER 

IAAIECCIANIO 

PRECILENCT 

ItaDENAO 

oc MERCY 

El I 11 
RETIAINED I REACTIVE ENERGY 

tERRAAAACED CURRENT; 
CRICRNO lEIVIAREV.AA 

MODEL 
29010 

- Use the 11 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 petiod over which 
maximum demand is calculated. 

- Press SELECT; the dot will disappear. 

- Use the 11 11 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. 

IIARAIONC POWER DRECT1ON ANALYZER 

VOLTAGE 

VCETACIE 

R. 
11 

IC. REACTOR NA ADEITAND 

ORIENT 

K. K- Kg:ICIER NAXOENINNI 

VOLTAGE 

El 

K. K. K. 

EI 

1I 

ORIENT 

El 15 El 
RIV.CKIR PAXCEILINO 

ROVER FACTOR 

REACTIVE PORMA 

ACTIVE POKER 

ACTIVE ENERGY 

1=1- 

RAtoauNE 

NET UPPED I 'FACT& ENERGY 

AAP/RENT POWER 

1E1 
ILAK.OBEN 0 

RECITE NCI 

El 
IBRA4MNE0 CURRENT, 
CROW° LEACTOZNA) 

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 1111 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. 

HARM ONC POWER DIRECTION MULYZER 

VOLTAGE CURRENT 

AP. 

K. K. REACTOR TIAXCEITE10 

V °TROT 

K. K. IL 

V CLTACE 

K. K. K. 
1 

ORRefr 

RAC 70R NATIDEATAND 

ORIENT 

80 
ITIACICR NA ADEITANO 

El 

El 

ROVER RAC TOR 

REACTIVE PORE* 

ACTIVE PORTER 

ACTIVE ENERGY 

APPARENT MART 

El 
IIIAV-081 IMO 

RETURNED MAC TIM EIMIGY 

WILD CANN 0 

INEGUENCT 

El 
INBALINCEDCUMPOII/ 
anwoLEA(tor.4.4) 

MODEL 
29011D 

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 
Grt. 

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

A 0 - Imax or 
0 - GLlmax 

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 

NARMIONC POWER 00RECT1ON ANALYZER 

VO-TACE 

1:1 113 ARP1 ICI 

CURPEKI POWER 041011 

IWACTOR INAX0E3RAMO REAM& POMER 

ECL1PEE CURRENT ACME POIRER 

on 10 I 
K. K. R. REIC1OR IIAXO01410 

vatace 

11 

CURRENT 

OfIETCR UAKOZNARO 
El 

ALINE ENEMY 

MIOJENT POWER 

WIC.DIMAMO 

!MEOW ICY 

OOMPPEPOCURROCO 
MOUSID 1,CACA.21.4 

FEVERED I 11E/Clill IENGY 

MODEL 
290HD 

- Use the 11 11 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 1111 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 11 U keys to define the delay to operation. 

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

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

NOTE 
To cancel both ON and OFF setpoints, press the it and 4 keys simultaneously. 
A canceled setpoint can be re-instated by pressing either the 11 or U 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 

Pul2: rE.En Pulse 2 - Reactive Energy (absolute) kvarh 

Pul4: 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 ft 4 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. 

NAFOSONC POWER DREC710N ANALYZER 

VOLTAGE 

1.1 
K. K. 

VOLTAGE 

P:1 
K. K. K. 

VOLTAGE 

K. K. 

GUMMY 

buF. El 
KJACTOW INA ADEINAVO 

CUREOR 

KMC TOE MAXGEIMKO 

A-JACO:PI KAT.GEBAKO 

El 

El 

POKER IPCIOR 

REACTIVE POOEK 

/COVE /DRIER 

ILAILDEMAND 

ICThe ENERGY 

METLAIKED I PEACIWE WNW 

AJTAIENT POWER 

wAYAGsam. 0 

gEOIERCY 

IASALANGEOGURAEWO 
GROOM LEOKAGE*AI 

MODEL 
29011D 

Use the ft 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 114 keys to scroll to the appropriate value: 

ON = reset function enabled; OFF = reset function disabled 
- Press RESET; the dot will re-appear. 

HARIIONC POWER ()RECTOR ANALYZER 

K. 

VOLTAGE 

K. 

K. K. 

VOLTAGE 

K. K. 

GURREET 

KAACTOR EGCMAKO 

1St. El 

CLIEREKr 

El 11:1 
KAAGIOK MAD MID 

CtItIteIr 

El OFF El 
V.PAC1LE 11AAGEMAKG 

POKER WIDE 

AEACKIE PORTE 

/COVE POSER 

AGIT! DOW 

APPARENT POKER 

VETYMAED / PE /CUM ENERGY 

MAX.00441 0 

PPEOLENGY 

ISSALINCEOCUMEME 
GROUND LEAKAGEKAA) 

MODEL 
290HD 

Use the ft 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 114 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. 

HARMONIC POWER DIRECTION ANALYZER 

IICLIARE 

[II 
K. 

VELTROE 

II 

K. K. K. 

VOLLYPE 

El 

CURRENT 

br. 
REACTOR MI DENIORD 

OPRIKIIR 

El 

K. R. 

8n 
KIRK.= IINILLIEPIRICI 

OR REM 

9600 

POPPER MOOR 

REACIRE POWER 

SCRIM POPPER 

L_J 

111".051/P0 

ARIA PENT POWER 

PP,OEPPRIO 

PREOUESICY 

04141-MICEOPORIEPO 
.1101,10 LEMAIKOPPP 

KRACTOP IIKEREISPRO RETRO= I PEAR RYE EMEROP 

MODEL 
290/0 

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

- Press RESET; the dot will re-appear. 

HARROW POWER DIRECTION ANALYZER 

II 

CUOMO POWER 11.41011 

El Add. 
K . ROC= MILDEW= REACTIVE PARK 

CAREW POTPIE POWER 

APPARERT POKER 

PPIKKIENCY 

®i El 
KNOX* 111P2011311110 MEmWwo RR A/ACM CRIORPRI 

PROISIO ISPL01404 

C1PP Wit 

KFACIER IPARBEIMPINO 

11 
GI 

/CYR! PERO( 

REWARD / REACTIVE ENEMY 

MODEL 
29011D 

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 1111 keys to scroll to the appropriate value: sOFt or Hard 

- Press RESET; the dot will re-appear. 
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KARKONC POWER DIRECTION ANALYZER 

VELUM 

VCI.TAGE 

VOLTAGE 

CURReKr 

ElH.StL In 
RACIER NA MERANO 

CURRENT 

K. K. K. 

REACTOR VA EDEVINIO 

POWER PPC1OR 

REACTIVE POWER 

ACTIVE POWER 

ARN1RENT RIMER 

CURRENT TYE BERRY 

s OFt 

ElAf-DERUND 

NARLIEWW 0 

FREQUENCY 

URIALNRCTO CAIRO:WI 
CWWVO LIMA 0E0.1 

It/ACTOR IIAXCEWND RETURNED / FEACIWEENEIWII 

MODEL 
290HD 

Use the 11 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 1111 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. 

HARMONIC POWER DIRECTION ANALYZER 

VOLTAGE 

1E1 

vtliKCE 

11.1 
K. 16 

VOLTAGE 

R. 

CURRENT 

COP. 
RACIER MARDIUUNO 

CLRRENT 

ASCI 
K.. V.FOC TOR NARROWED 

K. K. K. 

CURREDIT 

232 
REACTOR RAEDER/ARO 

II 

FOYER ACTOR 

REACTIVE POWER 

ACTIVE OWNER 

PC1T%E ENERGY 

PETRIFIED / lEACTRE ENEROV 

APPARENTFONER 

NARROW. 0 

MECO-ENC.' 

WEIPAANCED CURRENT/ 
ORIGUICI MIRA &WA) 

MODEL 
290HD 

Use the 11 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 L1 

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. 

HARMONC POWER DIRECTION ANALYZER 

VOLTAGE 

Ks 

VOLTAGE 

R. 

K. R. IL. 

VOLTAGE 

R. Ka K. 

CURRENT 

A. 
REACTOR WAXY:NANO 

CURRENT 

Fr 
KWIC 1DR NAXDOUND 

CURRENT 

0 

ICPACTOR YARDMAN/0 

EI 

POVIER /ACM* 

REACTIVE POWER 

/CTVE POWER 

ICTIW MERCY 

APPARENT POWER 

140.1CDEMPA 

FRE/If/ETC/ 

UNOACNCEOCURNENT 
atotno LE/mac-OW 

PETWYED / lEACTWE ENERGY 

MODEL 
290HD 

Use the 1111 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 11 11 keys to scroll to the appropriate values: 

0 (internal analog output), or 
1 E -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 *1* 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 11 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 Displa 

Values are displayed on 5 pages with 11 windows per page. Use the ft 
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: TO Voltage and Current Harmonic Distortion 

Page 5: Real Time Clock 

4.2 Self-Test Diagnostics 
The PM2901-1D 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 

30 Appendix A: Technical Specifications 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 97 of 573



Input and Output Ratings 
Analog output Range 0-20 mA/4-20 mA (upon order) 

CMV Isolation 1500 V RMS 
Offset Temperature ±300 nArC 
Non-Linearity ±0.02% 
Accuracy 0.06% FS 
Offset ±100 pA 
Maximum Load 510 SI 
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 #E129258(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 lPFI ?. 0.5 0 0 to 

± 2,147,000 

1 kW @ 1 to 99,999/-9.999 

50.01% @ 100 to 2,000 MW 

50.1% @ -10 to -2,000 MW 

1 kW 

Reactive power, kvar 0.36xPTxCT @ 120V input 

1.14xPTxCT @ 660V input 

0.5 IPFI 5 0.9 0 0 to 

± 2,147,000 

1 kvar @ 1 to 99,999/-9.999 

50.01% @100 to 2,000Mvar 

50.1% @ -10 to -2,000 Mvar 

1 kvar 

Apparent power, 
kVA 

0.36xPTxCT @ 120V input 

1.14xPTxCT @ 660V input 

0.5 IPFI z 0.5 0 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, %U1 (11) 

100 1.5 z1 ('/() 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 11 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 1,?_ 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 

O @ 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 .11 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 

IBM PC/Compatible 

DB9 female 

5 

Tx Rx 
2 2 

Rx Tx 
3 3 

DTR DSR 4 6 

DSR 1 DTR 5 
IMIL 

4 

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

Printer Connector - Example 

Powermeter 

DB9 male 

GND GND 

Printer 

DB25 female 

1 7 

Tx Rx 
2 3 

Rx Tx 
3 2 

DTR CTS 
4 5 

RTS 
AN1111. 

6 

36 Appendix B: Communication Cable Drawings 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 103 of 573



RS-422 
25-pin Computer Connector 

DB9 male DB25 female 
connector connector 

To PM290HD 4-- 

#1 
TxD 

6 
RxD 

7 

To PM290HD -4-- 

TxD- 

41 

8 

RxD- 
9 

TxD 

0 

0 

#2 

6 

RxD 
7 

To PM290HD 4-- 

________, 

TAD- 
8 

RxD- 9 

TxD 
#32 

6 
RxD 

7 

TxD- 
8 

RxD- 9 

RxD 
3 

TxD 

RxD- 

2 

TxD- 
15 

RTS 

14 

CTS 

RTS- 

4 

5 

CTS- 
16 

17 

--o. To IBM 
PC/Compatible 
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9 -pin Computer Connector 

D89 male DB9 female 
connector connector 

RxD 
8 

To PM290HD .4-- 

#1 
TxD 

6 
RxD 

7 

To PM290HD -4-- 

TxD- 
8 

RxD- 9 

TxD 

,I 

#2 

6 
RxD 

7 

TxD- 8 

RxD- 9 

To PM290HD r- 
#32 

TxD 

RxD 
6 

7 

8 
TxD- 

9 RxD- 

TxD 

RxD- 
4 

TxD- 
9 

RTS 

CTS 

--4, To IBM 
5 PC/Compatible 
2 

RTS- 

7 

1 CTS- 
3 

6 
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RS-485 
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9-pin Computer Connector 
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Comettof 

#1 
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ail ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 211 

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 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 110 of 573



Drives and Controls 

Frequency converters 

Quick Setup 

Installation 

Setting 

Operation 
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VLT°36000 HVAC 

The voltage of the frequency converter 
is dangerous whenever the equipment 
is connected to mains. Incorrect instal- 
lation of the motor or the freauencv 

converter may cause damage to the 
equipment. serious personal iniury 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 

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 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. 

NB! 
The function is initialised at 1.0 x rated 

'. motor current and rated motor frequency ou (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 III 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: wait at least 4 minutes 
Using VLT 6006-6275: wait at least 15 minutes 
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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 relevant 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 information 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 accordai 
with the directive, Danfoss CE-labels 
products and issues a declaration of 
conformity upon request. 

To help ensure that your installation is EMC- 
correct, the manual provides detailed instructions 
for installation. Furthermore, we specify which 
norms that are complied with by which of our 
products. We offer the filters that can be seen 
from the specifications and gladly provide other 
types of assistance 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. 
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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 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, h 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. 
If the ambient temperature is in the range of 
45°C - 55°C. derating of the VLT frequency 
converter will become relevant 

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 IP 54 

OK - 

VLT 6002-6032 200-240 V OK OK 
VLT 6002-6550 380-460 V OK OK OK 

Field-mounting 

Bookstyle 
IP 00 IP 20 IP 54 

- No - 

VLT 6002-6032 200-240 V No OK 
VLT 6002-6550 380-460 V No No OK 

IP 20 with 4x top cover 
VLT 6002 -6005 200-240 V 
VLT 6002-6016 380-460 V 

OK OK 
OK OK 

IP 20 terminal cover 
VLT 6006-6032 200-240 V 
VLT 6022-6062 380-460 V 

OK OK 
OK OK 

II Spacing when installing of VLT 6002-6005 200-240 V, VLT 6002-6011 380-460 V 

Bookstyle IP 00, IP 20 and IP 54. 

Cooling 

I 

too 

too 

f 100 

loo 

All the above-mentioned units require a 

minimum space of 100 mm above and below 
the enclosure. 

Side-by-side 

1!1' MOM 

of 

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 6016-6062 380-460 V IP 20 and IP 54 
Side-by-side 

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 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. 

IP 20 

1 

kid 
0000 

0 

0 

IP 54 (flange-by-flange) 

0 

Installation of VLT 6042-6062 200-240 V, VLT 6075-6275 380-460 V IP 00, IP 20 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 and IP 20 

NQ 
Oi 
Zu 

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 

General information about electrical 
installation 

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 iniury or 
death. 
Conseauently, 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 15 
minutes. 

I NB! II: 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 CyEss. 

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. 
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VLT® 6000 HVAC 

Screened/armoured cables 
The screen must be a low HF-impedance 
screen. This is ensured by using a braided 
screen of cobber, aluminium or iron. Screen 
armour intended for mechanical protection, for 
example, is not suitable for an EMC-correct 
installation. 

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. 

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). 

I NB! Ir. a When the RFI switch is set to OFF dera- 
il"meter 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. 

I NB! III 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. 

High voltage test 
A high voltage test can be carried out by short- 
circuiting terminals U. V W, L,, 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 (positio 
when high voltage tests are carried out 
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. 

6 MG.60.C4.02 - VLT is a registered Danfoss trademark 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 117 of 573



VLT z' 6000 HVAC 

Heat emission from VLT 6000 HVAC 
The tables in General technical data show 
the power loss P1(W) from VLT 6000 HVAC. 
The maximum cooling air temperature )1N. MA,; 

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 P1, for all the 
frequency converters to be integrated in the 
same panel. 
The highest cooling air temperature (t1,1) 

present must be lower than Key. (40°C). 
The day/night average must be 5°C lower 
(VDE 160). 
The outlet temperature of the cooling air 
must not exceed: tow. Iwo< (45° C). 
2. Calculate the permissible difference 
between the temperature of the cooling air 
(t,r,i) and its outlet temperature (tow): 

At= 45° C-tIN. 
3. Calculate the required 

quantity of air = 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. 
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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. 

PLC etc. 

PLC etc. 

P 

C 

PE s PE 

Min. 1 fimen2 

Equolizing coble 

1a 5ZM65.1I 

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 mm2 

For 50/60 Hz earth loops 
If very long control cables are used, 50/60 t- 

earth loops may occur that will disturb the v 

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 
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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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- 
6062, 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 

IN 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 

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. 

Motor terminals 

Earth terminal 

Nos. 96, 97, 98 
U, V, W 

Pre-fuses 
For VLT type 6002-6275, external pre-fuses must 
be installed in the mains supply to the frequency 

No. 99 

VLT type Tightening-up Screw converter. For UL/cUL applications with a mains 
3 x 200-240 V torque size voltage of 200-240 V, pre-fuses of type Bussmann 
VLT 6002-6005 0.5 - 0.6 Nm M3 KTN-R (200 -240 V) or similar must be used. For 
VLT 6006-6011 1.8 Nm M4 ULJcUL applications with a mains voltage of 380- 
VLT 6016-6027 3.0 Nm M5 460 V, pre-fuses of type Bussmann KTS-R (380- 
VLT 6032 4.0 Nm M6 460 V) or similar must be used. 

VLT type Tightening-up Bolt 
3 x 200-240 V torque size 
VLT 6042-6062 11.3 Nm M8 

VLT type Tightening-up Screw 
3 x 380-460 V torque size 
VLT 6002-6011 0.5 - 0.6 Nm M3 
VLT 6016-6027 1.8 Nm M4 
VLT 6032-6062 3.0 Nm M5 

/LT type Tightening-up Bolt 
3 x 380-460 V torque size 
VLT 6075-6125 11.3 Nm M8 
VLT 6150-6275 11.3 Nm M8 
VLT 6350-6550 42.0 Nm M12 
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VLT® 6000 HVAC 

Motor connection 
The motor must be connected to terminals 96, 
97, 98. Earth to terminal 99. 

Motor voltage 0-100% of 
mains voltage. 
Earth connection. 

Nos. 96, 97, 98 
U, V, W 

No. 99 

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 II: insulation, a LC filter should be fitted to 
the VLT frequency converter output. 
See the Design Guide or contact 

Danfoss. 

V W 
0 0 0 0 0 0 

U V W 

96 97 98 96 97 98 

Y A 

Direction of motor rotation 

0-0-0 
U V W 

1 1 1 
96 97 98 

0-0--0 
U V W 

96 97 98 

( 

The factory setting is for clockwise rotation 
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. 
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VLT® 6000 HVAC 

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 Ivu.N 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). 

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. 

I NB! 
11.11 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, /vow 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 national 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 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, output. 

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 AWC 
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 
removed by means of a pointed object - a 
screwdriver or similar. 
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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 M and 98 (W). These 
numbers can also be seen from the terminals 
of the VLT 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 

External 
DC bus 
input 

+10 Vdc 

0-10 Vdc 
Ret. Input. L 
0-10 Vdc 

Ref. input. L 

4-20 mA r-- 
Ref. 

There are 8 digital inputs, which can be 

connected to terminals 16-19, 27, 29, 32, 33. 

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 VLT frequency converter can be 
controlled and monitored via serial 
communication. 

41/111 
41t411111111 

99 

9 - 
4:1EMBM1 
41E1430 

a 

Reset. 

Lockout. 

Run/Stop 

Reverse. 

Interlock' 

89 + 

Switch Mode 
Power S 

10 Vdc 
17 mA 

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 (0 IN) 

18 D IN) 

19 D IN 

20 (cou o 

Preset 4pesti 

Setup select 

Setup select' 

175444390.12 

27 (D IN) 

29 (0 IN) 

24 Vdc 
200 mA 

Is) 
RE 

32 D IN 

33 (0 IN) 

= 

SW4 

V 

SW2 

RS 485 
Interface 

WI 

(Aux 01 
nolay1) 

(Rotay2)05 

(Reim2)04 

(COM A OUT) 39 

(A OUT) 42 

(A OUT) 45 

SW3 
V 

a 

sal 

(P RS-485) 68 

(N RS-485) 69 

(COM RS-485) 61 

Water 

Fault indication 
240 Vac. 2 A 

Run IndlcatIon 
50 Vac. 1 A 

Output current Indlcation 
4-20 mA 

Output spited IndlcatIon 
4 -20 mA 

RS-485 
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VLT® 6000 HVAC 

III 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. 

(1) 0 e 0 0 Q) 0 C!, 0 0 0 0 
16 

0 
17 

0 
18 

CD 

19 

O 
20 

0 
27 

CI 
29 

0 
32 

0 
33 

0 
61 

0 
68 69 00 

0w D Di 0 01 0w COu 

IM 

D In 0n 0w cou r 
054113 1.11 MUSD 

00000 0 000000 
04 05 12 13 39 42 45 50 53 54 55 60 000000 000000 

RIDT 

110.10033 
17.01,10 

No. 

COu OUT OUT .11 COm w 
2V OUT OUT 01 

OUT 

Function 

, 05 

2, 13 

6-33 

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. 

Mal Analogue/digital outputs for 
indicating frequency, reference, 
current and torque. See 
parameters 319-322 Analogue/ 
digital outputs. 

amSupply voltage to 
potentiometer and thermistor 
10 V DC. 

53, 54 

55 

60 

61 

68, 69 

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 Earthir 
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 

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 alternative - 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. Display 
2. Keys for changing display mode 
3. Keys for changing program parameters 
4. Indicator lamps 
5. Keys for local operation. 
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 condition 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. 

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 

CHANCE 
DATA 

QUICK 
MENU 

CANCEL 

EXTEND 
MENU 

(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 
selected parameter is not to be 
carried out. 

[OK] is used for confirming a 

change of the parameter selected. 
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VLT® 6000 HVAC 

[+/-] 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 lajnapaatad a yellenowsatainngja-iWp, as well 

as a green voltage LED. 

red yellow green 

If certain threshold values are exceeded, the 

I alarm and/or warning lamp is activated. 

and a status or alarm text is displayed. 

NB! 

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]. 

I 

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 
NB! 

If parameter 201 Output frequency low limit 
fu 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. 

or 
STOP 
_ _ 

AUTO 
START 

[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 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 any 

the bus, the VLT frequency conve...-. 
will start. 

NB! 

An active HAND-OFF-AUTO signal via the 

digital inputs will have higher priority than the 
control keys [HAND START] -[AUTO START]. 

[RESET] 

[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. 
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VLT® 6000 HVAC 

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 VLT 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 VLT 
frequency converter. 
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 
[-F1-] keys. 

VAR 1.1 VAR 1.2 

kicIfi 
e' 
SETUP 

STATUS 

The table below gives the operating data options 
for the first and second line of the display. 
Scroll-list: Unit: 

Resulting reference. % 
Resulting reference, unit 
Frequency 
% of maximum output frequency 
Motor current 
Power 
Power 
Output energy 
Hours run 
Used-defined readout 
Setpoint 1 

Setpoint 2 

Feedback 1 

Feedback 2 

Feedback 
Motor voltage 
DC-link voltage 
Thermal load on motor 
Thermal load on VLT 
Input status, dig. input 
Input status, analogue terminal 53 
Input status, analogue terminal 54 
Input status. analogue terminal 60 
Pulse reference 
External reference 
Heat sink temperature 
User-defined text 

[ %] 

[unit] 
[Hz] 
[ %) 

[A] 

[kV Vj 

[HP] 
[kWh] 

[hours] 
[unit] 
[unit] 

[unit] 
[unit] 
[unit] 
[unit] 

M 
M 

i%) 
[binary code) 

M 
[mA] 
[Hz] 
[ %] 

[ °C] 

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 readout. 

MG.60.C4.02 - VLT is a registered Danfoss trademark 17 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 128 of 573



VLT® 6000 HVAC 

Status line: 

The left part of the status line indicates the 
control element 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 
ianores all control commands and stops the 
motor. 
The centre part of the status line indicates the 
reference 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 (+/-1 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 
depending 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 
determined via the control terminals. 
The text in line 1 gives the operating variablr 
shown in line 2. 

FREQUENCY 

AH7 f; U P I Mi AM 

AUTO REMOTE RUNNING 

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 
motor is running. 

18 MG.60.C4.02 - VLT is a registered Danfoss trademark 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 129 of 573



VLT® 6000 HVAC 

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% 7,8P 5,9K1,1 

50. H. SrTUF 1 

AUTO REMOTE RUNNING 

Display mode III: 
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 

I 53.01-L 

AUTO REMOTE RUNNING 

SeeTTh UP 

1 

Display mode IV: 

This display mode is only generated in 

connection with local reference. 
In this display mode, the reference is 
determined via the [+/-] 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 

10 11111111111 

AUTO REMOTE 
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VLT® 6000 HVAC 

IIII Navigation between display modes 

DISPLAY 
MODE 

Press briefly 

FREQENCY 

40.0H ow eTh 
SETUP IL 
1 

AUTO REMOTE RUNNING 

Display mode I 

USE +/- 40Hz 

4A , 

0111111111i 60 

HAND LOCAL RUNNING 

Display mode IV 

DISPLAY 
MODE 

With remote 
reference 

DISPLAY : 

MODE 

With local 

reference 

Keep the (DISPLAY 

MODE] key down 

DISPLAY 
MODE 

80% 7,8A 5, 9KW 

40. 0 H.-g: 

AUTO REMOTE RUNNING 

DISPLAY 
MODE 

Display mode 

REF % CURR.A POW.,KW 

40 0Hz SrIP 

AUTO REMOTE RUNNING 

Display mode III 
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VLT® 6000 HVAC 

Changing data 
Regardless of whether a parameter has been 
selected under the Quick menu or the Extend 
menu, the procedure 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 

'74$ Ei dm dm 

7 es. 
SETUP 

11.1 1 

205 MAX. 

0001 0,000 Hz 

111 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 

50. H' Z 

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 [4-) keys. 

MOTOR CURRENT I 3.9.0 A 
SETUP 

210 REFERENCE 

The functional value flashes until signing off by 
pressing the [Oil button. The functional value 
has now been selected. Use [CANCEL) to 
cancel the change. 

209 JOG FREQUENCY 

0 HZ 

Then the chosen digit is changed infinitely variably 
by means of the (+1-) keys: 

FREQUENCY 

50 . FIZs TP 

209 JOG FREQUENCY 

1.10 . 0 HE 

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]. 
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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 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 

parameter 620 Operating mode. 
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 Quick menu QUICK 

MENU The [QUICK MENU] key gives access to the 12 

most important parameters of the VLT frequency converter. f 

After programming, the VLT frequency converter will in most 
cases be ready 
for operation. Scroll through the 
Quick menu using the [+/-] 
keys and change the 
data values by 
pushing [CHANGE 
DATA] + [OK]. 11 of 12 I-1 

RELAY 1 OUTPUT 
par. 323 

12 of 12 

RELAY 2 OUPUT 

par. 326 

2 of 12 

MOTOR POWER 

par. 102 I-1 

[ +] 

IDISPLAY] 
MODE 3 of 12 

MOTOR VOLTAGE 

par. 103 

USE +/- 
10 of 12 

RAMP-DOWN 
TIME 
ar. 207 

40Hz 

40H .6, "P 
1 

01111111111 60 

[ 
+1 HAND LOCAL RUN 

(-1 
4 of 12 

MOTOR 
FREQUENCY 

par. 104 

1-1 

5 of 12 
MOTOR 

CURRENT 
par. 105 

6 of 12 
RATED MOTOR 

SPEED 
par. 106 

1-1 
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Quick menu: Parameter 1 of 12 

Used to select the language for the display. 

Quick menu: Parameter 2 of 12 

Select the kW value that equals the rated motor value 

PM,N. There is a choice of four undersizes or one 

oversize in relation to the factory setting. 

Quick menu: Parameter 3 of 12 

Used to set the rated motor voltage Um.N while taking 

into consideration whether the motor is star or delta 
connected. 

Quick menu: Parameter 4 of 12 

Used to select the rated motor frequency fivip. 

Quick menu: Parameter 5 of 12 

Used to select motor current Im,N while taking into 

consideration whether the motor is star or delta 

connected. 

Quick menu: Parameter 6 of 12 

Used to select the value that corresponds to the rated 
motor speed nm,N that can be seen from the 

nameplate data. 

Quick menu: Parameter 7 of 12 

Used to select a minimum frequency limit, 

corresponding to the lowest frequency at which the 
motor is to run. 

Quick menu: Parameter 8 of 12 

Used to select a maximum frequency limit, 

corresponding to the highest frequency at which the 

motor is to run. 

Quick menu: Parameter 9 of 12 

The ramp-up time is the acceleration time from 0 Hz to 
the rated motor frequency fm,N (parameter 104). 

Quick menu: Parameter 10 of 12 

The ramp-down time is the deceleration time from the 
rated motor frequency fm.N (parameter 104) to 0 Hz. 

Quick menu: Parameter 11 of 12 

Relay output 1 can be used for indicating status and 

warnings. The relay is activated when the conditions for 

the relevant data values have been fulfilled. 

Quick menu: Parameter 12 of 12 

Relay output 2 can be used for indicating status and 

warnings. The relay is activated when the conditions for 
the relevant data values have been fulfilled. 
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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 VLT 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 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 [+/-] 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-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 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 N._ 

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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VLT 6000 HVAC 

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) 
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 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 converter 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-seriat-commtfi a- 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 

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 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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VLT® 6000 HVAC 

List of warnings and alarms 

1 1_0_Volts_Low(_1_0_VOI T L OW) 

_Warning__ Alarm_ Trip, locked. 
X 

X X 2 Live zero fault (LIVE ZERO ERROR) 
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 MOT.PHASE U) X 

31 Motor phase V missing (MISSING MOT.PHASE 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 & P.106) 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 

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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ADANGER 
Rotating shafts and electrical equipment can 
be hazardous. Therefore, it is strongly 
recommended that all electrical work 
conform to National Electrical Code (NEC) 
and all local regulations. Installation, start- 
up and maintenance should be performed 
only by qualified personnel. 

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. 

AWARNING 
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 
an external safety interlock. 

ACAUTION 
Electronic components of BACLink portal 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. 

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 after power has been removed 

before touching any internal component. 
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Introduction This manual provides comprehensive 
instructions on the installation and set up of 
the Modbus RTU option card for the 
VLT 6000 Adjustable Frequency Drive to 
communicate over a Modbus network. 

About This 
Manual 

For specific information on installation ar._ 
operation of the adjustable frequency drive, 
refer to the VLT6000 Operating lnstructiorj 

This manual is intended to be used for both 
instruction and reference. It only briefly 
touches on the basics of the Modbus proto- 
col whenever necessary to gain an 
understanding of the Modbus RTU option 
card for the VLT 6000. 

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. 

Assumptions 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 

What You 
Should 
Already Know 

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

The VLT 6000 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 limitation- 
of the controller. 

References VLT® 6000 Installation, Operation and 
Instruction Manual, Danfoss Graham 
document number 23- 6108 -00. 
(Referred to as the VLT 6000 Operating 
Instructions in this document.) 
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Modbus RTU 
Overview 

VLT 6000 
with Modbus 
RTU Option 
Overview 

The common language used by all Modicon 
controllers is the Modbus RTU (Remote 
Terminal Unit) 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. 

The VLT 6000 Adjustable Frequency Drive 
with the Modbus RTU option card installed 
communicates in Modbus RTU format over 
an EIA-485 (formerly RS-485) network. The 
option card acts as a translator between the 
drive's internal FC protocol and Modbus RTU. 

This allows access to the drive's Control Word 
and Bus Reference. 

The Control Word allows Modbus to control 
several important functions of the drive: 

Start 
Stop the drive in several ways: 

Coast stop 
Quick stop 
DC Brake stop 
Normal (ramp) stop 

Reset after a fault trip 
Run at a variety of preset speeds 
Run in reverse 
Change the active setup 
Control the drive's two built-in relays 

The Bus Reference is commonly used for 
speed control. 

It is also possible to access the drive 
parameters, read their values, and, where 
possible, write values to them. This permits 
a range of control possibilities, including 
controlling the drive's setpoint when its 
internal PID controller is used. 
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Modbus RTU 
Option Card 
Baud Rate 
and Parity 
Settings 

The Modbus RTU communication protocol 
accesses the internal Danfoss FC protocol 
within the VLT 6000 to control the drive through 
serial communications. (The Modbus-to-FC 
interface uses 9600 Baud, 8 Bits, Even Parity, 
and 1 Stop Bit.) 

The Modbus RTU option card has a 9-input 
DIP switch for setting baud rate and parity (see 

figure below). The option card generally uses 
9600 baud rate with no parity. Set the switch 
positions in accordance with the following 
instructions. 

Set input switches 1-3 to ON to select 9600 
baud rate. 
Set input switches 4 and 5 to ON to select 
no parity. 

Switches 6-9 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. 

For Modbus RTU networks operating at other 
than 9600 baud and no parity, determine switch 
positions from the tables provided below. 

Dnnnnn 

PCB EDGE 

OFF 

Li 

ti 

ON 

9600 Baud Rate and No Parity Switch Settings 

Baud Rate SW1 SW2 SW3 
300 OFF OFF OFF 
1200 OFF OFF ON 
2400 OFF ON OFF 
4800 OFF ON ON 
9600 ON ON ON 
19200 ON OFF ON 

Parity SW4 1 SW5 
None 

I ON I ON 
Odd I OFF ON 
Even I OFF I OFF 

Optional Baud Rate and Parity Switch Settings 
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Modbus RTU 
Option Card 
Network 
Address 
Settings 

VLT 6000 
Parameter 
Settings 

8 

The Modbus RTU option card has an address 
and termination 9-input DIP switch. The 
Modbus network address for the VLT 6000 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 60(_ 

in accordance with the table below. The 
default input setting is for ADDRESS 1 a 
termination ON. 

OPEN 

onntw 
I ! 5 ! 7 8 T1 

PCB EDGE 

Address and Termination 

OFF 

I 
ON 

Address 
(Hex) 

SW1 
2° 

SW2 
2' 

SW3 
22 

SW4 
23 

SW5 
24 

SW6 
25 

SW7 
26 

SW8 
27 

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 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 RTU option card 
always transmits to the drive in which it 
resides as address one (001). See the VLT 
6000 Operating Instructions for details on 
selecting and changing parameter values, if 

necessary. 

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

Power 
Supply 

2er_d-e- 
Environmental requirements for the Modbus 
RTU option card are listed below. 

Description Requirement 
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 

The Modbus RTU option card is powered by 
24 VDC and draws 38 mA of current at 24V 

Installation The following section describes the 
installation procedures for the Modbus RTU 

option card. For additional information on 
installation and operation of the VLT 6000, 
refer to the VLT6000 Operating Instructions. 

ADANGER 
VLT adjustable frequency drive 
contains dangerous voltages 
when connected to line voltage. 
After disconnecting from power 
line, wait at least 14 minutes 
before touching any electrical 
components. 

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

MG.10.P2.22 - VLT is a registered Danfoss trademark 

ACAUTION 
Electronic components of 
adjustable frequency drive and 
Modbus RTU 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. 
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1. Access to 
Control 
Card 
Cassette 

2. Disconnect 
Control Card 
Cassette 

3. Remove 
Cassette 
and Ribbon 
Cables 

10 

NEMA 1 Drives: 
Remove Local Control Panel (LOP) by 
pulling out from top of display (A) by hand. 
LCP 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. 

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 6000 control board. 
Unhinge cassette at top to remove. 

NOTE 
Ribbon cables will need to be 
reconnected to same connec- 
tions from which removed. 
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4. Secure 
Modbus RTU 
Option Card 

5. Wire 
Modbus RTU 
Option Card 
Connector to 
VLT 6000 
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 and washers provided 
(B). Using a Torx T-10 screw driver, tighten 
to 8 in-lbs. 

NOTE 
Use 18 to 22 gauge wire. Torque 
terminals to 4.5 in-lbs. Modbus 
interface connector terminals 5 
and 6 are spares. 

Wire Modbus interface connector (24 V 

power) pin 1 to VLT 6000 terminal 12 or 
13. 

Wire Modbus interface connector (RTxD) 
pin 2 to VLT 6000 terminal 69. 
Wire Modbus interface connector (corn) 
pin 3 to VLT 6000 terminals 39 and 61. 
Wire Modbus interface connector 
(RTxD') pin 4 to VLT 6000 terminal 68. 
Plug Modbus interface connector into 
bottom of Modbus RTU option card. 

Pin 1 

24V in 

RTxD 

Corn 

RTxD' 

to terminal 12 or 13 

to terminal 69 (-) 

to terminals 39 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 

Fasten control card cassette by alternately 
tightening two captive screws (A). Tighten 
to 8 in-lbs. 
Route control wires through clamp 
fasteners (B) and secure clamps with two 
screws. 
Connect control terminals (C) by firmly 
pressing them into connector receptacles. 

(C) 

NEMA 1 Drives 
Install LCP by sliding bottom into guide slots (B) 
on cradle, then press into place ensuring 
that 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. 

NEMA 12 Drives 
Plug cable from LCP into connector on 
main control card. 

/ 
(A) 

( 1 - ),,C3> 
CIZ:= 

8. Plug in 
Terminal 
Connector 

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

NEMA 12 Drives 
Close front cover panel and fasten with 
captive screws. Tighten to 7 in-lbs. 

Pin 

EIA-485 

RTxD' (-) 

Corn 

RTxD (+) 

1 

Connector 
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Status LEDs 

Option Card 
IFOperability 
Loop Back 
Test 

The Modbus RTU option card has two LEDs. 
One LED is used as a status for Modbus RTU 
communications and the other as a status 
for VLT 6000 drive communications. Both 
LEDs use the same communications 
patterns. On power up, each LED state is 

flashed on for 250 milliseconds (Red, Green, 
Orange, Off). The VLT 6000 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 6000 LED) or receiving data 
(Modbus LED) 
Flashing Red (1 Hz): Communications 
time out 
Solid Red: Fault, communications halted 

o 00000 

3-Pin EIA-485 Connector 

org; 

Modbus LED 

VLT 6000 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 9-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 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 in accordance 
with the table below. 

Remove all wiring from both the 6-pin 
option card connector and the 3-pin 
EIA-485 connector. 

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

6-Pin Connector EIA-485 Connector 

Pin 2 

Pin 3 
Pin 4 

to 
to 
to 

Pin 3 
Pin 2 

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 or red if the test fails. The orange or red 
indicator lasts around 10-15 seconds. The 
LEDs will then flash red or green 
communication indications. 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 
ON ON ON OFF OFF ON ON ON ON 

Loop Back Test Switch Positions 
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Remote 
Terminal 
Unit 

Modbus RTU 
Message 
Framing 
Structure 

Modbus RTU 
Message 
Framing 
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 

Coding System: 

Bits Per Byte: 

a message contains two 4-bit hexadecirr 
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 RTU 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 addressE 
device. 

Modbus RTU 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 x8 Bits 16 Bits T1-T2-T3-T4 

Typical Modbus RTU 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 Ti -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 RTU 
Message 
Framing 
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. 

MG.10.P2.22 - VLT is a registered Danfoss trademark 

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 007E,. 

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)0(XX' reference is implicit. 
Holding register 40108 is addressed as 
register 006BH, (107 decimal). 

15 
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Translation 
from 
Modbus RTU 
Protocol to 
FC Protocol 

16 

Refer to Serial Communication for FC 
Protocol in the VLT 6000 Operating 
Instructions for details on the Danfoss FC 
protocol used for Modbus RTU serial 
communication within the VLT 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)DEc.L. 

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 (40001HEx). IND must 
be cleared by the Modbus master after 
reading/writing text. 

PWEHIGh /PWELOW 

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. 
bytes). The process word block is divided it 
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 RTU option card 
to the drive. The PCD coils are updated on 
response messages from the drive to the 
Modbus RTU 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 rea 
request for a parameter is for less charact 
than the parameter stores, the response i 

truncated. 

PCD, PCD2 
Control packet 
(master slave) 

Control word 
(Coils 1 - 16)DEc 

Reference value 
(Coils 17 - 32)DEc 

Reply packet 
(slave master) 

Status word 
(Coils 33 - 48)DEC 

Given output frequency 
(Coils 49 - 64)DEc 

PCD Mapping 
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FC Protocol 
Control 

Word Bit 
Descriptions 

Conversion 
Factor 

Memory 
Mapping 

Control Word Bit Descriptions 

00 Preset Ref. LSB 
01 Preset Ref. MSB 
02 DC Brake no DC Brake 
03 Coast Stop no Coast Stop 
04 "Quick" Stop no "Quick" Stop 
05 Freeze Freq. no Freeze Freq. 
06 Ramp Stop Start 
07 no Reset Reset 
08 no Jog Jog 
09 no function 
10 Data Not Valid Data Valid 
11 Relay 1 OFF Relay 1 ON 
12 Relay 2 OFF Relay 2 ON 
13 Setup LSB 
14 Setup MSB 
15 no Reversing I Reversing 

Stop Commands 

The precedence of the stop 
commands is as follows: 

1. Coast stop 
2. Quick stop 
3. DC Brake 
4. Normal (Ramp) stop 

Conversion 

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. 

Index Factor 

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 03, "Read Holding 
Registers." Parameters are written using 
function 6 "Preset Single Register" for 1 

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

MG.10.P2.22 - VLT is a registered Danfoss trademark 

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 10Ex "Preset Multiple Registers." 
Valid sizes to read are 1 register (2 characters) 
through 10 registers (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: 
Status Coil 
Maps 

Memory 
Mapping: 
Register 
Maps 

Status Coils Map (128 coils total) 

Address (Decimal) Description 
1 - 16 PCD1 Control word (master -> slave) 
17 - 32 PCD2 Reference value (master -4 slave) 
33 - 48 PCD, Status word (slave -4 master) 
49 - 64 PCD2 Given output frequency (slave -> master) 
65 Write memory storage type bit (used with AK), see PKE 
66 - 128 Reserved 

Register Maps (65536 registers total) 

Address (Decimal) Description 
00001 IND (index word) 
00002 Modbus Communications Timeout Value (10 millisecond units) 
00003 Drive Communications Timeout Value (10 millisecond units) 
00004 - 00009 Reserved 
00010 Parameter 001, Language 
1 1 

00170 Parameter 017, Operating State at Power-up 
00180 - 09999 Reserved 
01000 Parameter 100, Configuration 
J. 1 
01170 Parameter 117, Motor Thermal Protection 
01180 - 01999 Reserved 
02000 Parameter 200, Output Frequency Range 
1 1 
02280 Parameter 228, Warning: High Feedback 
02290 - 02999 Reserved 
03000 Parameter 300, Terminal 16 Digital Input 
I 1 
03280 Parameter 328, Pulse Feedback, Max. Freq. 
03290 - 03999 Reserved 
04000 Parameter 400, Reset Function 
1 

04270 Parameter 427, PID Lowpass Filter Time 
04280 - 04999 Reserved 
ncrInn uovvu Parameter 500, Protocol 
1 i 
05660 Parameter 566, FLN Time Function 
05670 -.05999 Reserved 
06000 Parameter 600, Operating Data: Operating Hours 
1 1 

06310 Parameter 631, Nameplate: Communication Option Ordering No. 
06320 - 06999 Reserved 
07000 Parameter 700, Relay 6, Output Function 
1 
07110 Parameter 711, Relay 9, Off Delay 
07120 - 65536 Reserved 
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Message EXAMPLE 1: Start Motor, Run Speed 40% 

Translation 
Examples Modbus function OFHEx (Force Multiple Coils). 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coil Addr HI Coil Addr LO # of Coils HI # of Coils LO Byte Count Force Data HI 
Coils (0-7) 

01 OF 00 00 00 20 04 7C 

Byte 8 Byte 9 Byte 10 Byte 11 

Force Data 
LO 

Coils (8-15) 

Force Data HI 
Coils (16-23) 

Force Data 
LO 

Coils (24-31) 

Error Check 

04 99 19 [371[431 

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

Start Command: 0000010001111100 = 047CHEx (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: 4000Ha = 100% speed 
40% of 4000HEx = 1999HO, (reversed) 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Coil Addr HI Coil Addr LO No. of Coils 

HI 
No. of Coils 

LO 
Error Check 

01 OF 00 00 00 20 [54] [13] 

All values are in hexadecimal. 
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Message 
Translation 
Examples 
(continued) 

EXAMPLE 2: Ramp Stop Motor 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coil Addr HI Coil Addr LO # of Coils HI # of Coils LO Byte Count Force Data HI 
Coils (0-7) 

01 OF 00 00 00 20 04 3C 

Byte 8 Byte 9 Byte 10 Byte 11 

Force Data 
LO 

Coils (8-15) 

Force Data HI 
Coils (16-23) 

Force Data 
LO 

Coils (24-31) 

Error Check 

04 00 00 18911191 

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

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

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 -Byte 6 
Slave 

Address 
Function Coil Addr HI Coil Addr LO No. of Coils 

HI 
No. of Coils 

LO 
Error Check 

01 OF 00 00 00 20 

All values are in hexadecimal. 

EXAMPLE 3: Coast Stop Motor 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Coil Addr HI Coil Addr LO # of Coils HI # of Coils LO Byte Count Force Data HI 
Coils (0-7) 

01 OF 00 00 00 20 04 20 

Byte 8 Byte 9 Byte 10 Byte 11 

Force Data 
LO 

Coils (8-15) 

Force Data HI 
Coils (16-23) 

Force Data 
LO 

Coils (24-31) 

Error Check 

2C 00 00 

Modbus message string: 
[01] [OF] [00] [00] [00] [20] [04] [20] [2C] [00] [00] [ ] 

Coast Command: 0010110000100000 = 2C20,E, (reversed) 
(see FC Protocol Control Word Bit Descriptions) 

Speed Command: 0% 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Coil Addr HI Coil Addr LO No. of Coils 

HI 
No. of Coils 

LO 
Error Check 

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

EXAMPLE 4: Write Parameter 104, 
Motor Frequency, with 60 Hz 
(Data Type 6: UINT16) 
(Conversion factor = 0) 

Modbus Function 06Hex Preset Single Register 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 04 OF 00 3C -- 

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

Parameter 104 = OF04HEx (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) = 3CHEx 

Message returned to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Register 

Addr HI 
Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 04 OF 00 3C -- 

All values are in hexadecimal. 

EXAMPLE 5: Read Parameter 514, 
Motor Current = 3 Amps 
(Data Type 7: UINT32) 
(Conversion Factor = -2) 

Modbus Function 03HEx Read Holding Registers 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 
Slave 

Address 
Function Start Addr HI Start Addr LO No. of Points 

HI 
No. of Points 

LO 
Error Check 

01 03 14 13 00 02 -- 

Parameter 514 (5139) = 141 3,,D, 

Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Byte Count Data HI 
(Reg 45140) 

Data LO 
(Reg 45140) 

Data HI 
(Reg 45141) 

Data LO 
(Reg 45141) 

Error Check 

01 03 04 00 00 01 2C 

All values are in hexadecimal. 
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Message 
Translation 
Examples 
(continued) 

22 

EXAMPLE 6: Write Parameter 533, 
Display Text 1, (VLT 6000 only) with 
"1234567890" (Data Type 9: Text 
String). 

Modbus Function 06H Preset Single Register 

Write IND with "0500" to perform a text 
write. 
Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Error Check 

01 06 00 00 05 00 -- 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 

Slave 
Address 

Function Register 
Addr HI 

Register 
Addr LO 

Preset Data 
HI 

Preset Data 
LO 

Byte 6 

Error Check 

01 06 00 00 05 00 

Commands Modbus to text mode. 

Modbus Function 10HEx Preset Multiple Registers 

Message sent to Modbus RTU option card from Modbus master 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

Slave 
Address 

Function Start Addr HI Start Addr LO 'No. of 
Registers HI 

No. of 
Registers LO 

Byte Count Data HI 
(Reg 414D2) 

01 10 14 D1 00 05 OA 31 

Byte 8 Byte 9 Byte 10 Byte 11 Byte 12 Byte 13 Byte 14 Byte 15 

Data HI Data HI Data HI Data HI Data HI Data HI Data HI Data HI 
(Reg 414D2) (Reg 414D3) (Reg 414D3) (Reg 414D4) (Reg 414D4) (Reg 414D5) (Reg 414D5) (Reg 414D6 

32 33 34 35 36 37 38 39 

Byte 16 Byte 17 

Data HI Error Check 
(Reg 414D6) 

30 

Note that the starting address of a register is the parameter number x 10 -1 in HEX. 

Message sent to Modbus master from Modbus RTU option card 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

Slave 
Address 

Function Start Addr HI Start Addr LO No. Registers 
HI 

No. Registers 
LO 

Error Check 

01 10 14 01 00 05 

All values are in hexadecimal. 
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Exception 
Codes 

When the VLT 6000 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. 

Modbus 
Code 

(decimal) 
Meaning 

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 the 
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 6000 Errors 

Modbus 
Code 

(decimal) 
Meaning 

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

Modbus RTU Errors 
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Supported 
Modbus RTU 
Function 
Codes 

Read Coil 
Status 

`01 HEX) 

24 

APPENDIX A 

Appendix A describes the following functions 
supported by the Modbus RTU option card. 

Read Coil Status (01HE),) 

Force Single Coil (05HEx) 

Force Multiple Coils (OFH,) 

Read Holding Registers (03HJ 
Preset Single Register (06,() 
Preset Multiple Registers (10HEx) 

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 multipi 
of eight, the remaining bits in the final dal 
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 

M5HEx) 

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 00HEx (OFF) or FF 00HEx (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) - 
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Force 
Multiple 
Coils 
(OFHEX) 

26 

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 
(°3HEO 

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) 
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Preset 
Single 
Register 
(06HEx) 

28 

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 03H 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) 
Slave Address 01 

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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Preset 
Multiple 
Registers 
(10HEO 

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 02HEx, 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) - 
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VLT® 6000 HVAC Series 

VLT 6000 HVAC 

Operating instructions 
Software version: 2.5x 

CE 
These operating instructions can be used for all VLT 6000 
HVAC frequency converters with software version 2.5x. 
The software version number can be seen from parameter 
624. 
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VLT® 6000 HVAC Series 

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 at 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. 

Use on isolated mains 
See section RFI Switch regarding use on isolated mains. 

Warning: 
Touching the electrical parts may be fatal - even after the equipment 
has been disconnected from mains. 
Using VLT 6002-6005, 200-240 V: wait at least 4 minutes 
Using VLT 6006-6062, 200-240 V: wait at least 15 minutes 
Using VLT 6002-6005, 380-460 V: wait at least 4 minutes 
Using VLT 6006-6072, 380-460 V: wait at least 15 minutes 
Using VLT 6102-6352, 380-460 V: wait at least 20 minutes 
Using VLT 6400-6550, 380-460 V: wait at least 15 minutes 
Using VLT 6002-6006, 525-600 V: wait at least 4 minutes 
Using VLT 6008-6027, 525-600 V: wait at least 15 minutes 
Using VLT 6032-6275, 525-600 V: wait at least 30 minutes 
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VLT® 6000 HVAC Series 

Introduction to Operating Instructions 

These Operating Instructions are a tool intended for persons who are to install, operate and program the 
VLT 6000 HVAC. 
A VLT 6000 HVAC comes with Operating Instructions as well as 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 
Design Guide gives detailed information about VLT 6000 HVAC and 
HVAC installations, 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: 

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 installation of your VLT 6000 HVAC 

is EMC-correct. Furthermore, a list is given 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. 

All about VLT 6000 HVAC 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 

I N B ! : 

Indicates something to be noted by the reader 

Indicates a high-voltage warning 

6 MG.60.A8.02 VLT is a registered Danfoss trademark 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 181 of 573



VLT® 6000 HVAC Series 

Available literature 
Below is a list of the literature available for VLT 

6000 HVAC. It must be noted that there may be 

deviations from one country to the next. 

Supplied with the unit: 

Please also refer to our web site http://drives.dan- 
foss.com for information about new literature. 

Operating instructions MG.60.AX.YY 

Quick Setup MG.60.CX.YY 

Communication with VLT 6000 HVAC: 

Software Dialog MG.50.EX.YY 

Profibus Manual MG.10.LX.YY 

Metasys N2 Manual MG.60.FX.YY 

Lon Works Manual MG.60.EXYY 

Landis/Staefa Apogee FLN Manual MG.60.GX.YY 

Modbus RTU Manual MG.10.PX.22 

Device Net Manual MG.50.HX.YY 

Instructions for VLT 6000 HVAC: 

LCP Remote Kit IP20 MI.56.AX.51 

LCP Remote Kit IP54 Ml.56.GX.52 

LC-filter Ml.56.DX.51 
IP20 terminal cover MI.56.CX.51 

RCD instructions MI.66.AX.YY 

Relay card instructions MI.66. BX.YY 

Various literature for VLT 6000 HVAC: 

Design Guide MG.60.BX.YY 

Data sheet M D.60 . AX. YY 

Installation Guide MG.56.AX.YY 

VLT 6000 HVAC Cascade Controller MG.60.IX.YY 

X = version number YY = language version 

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, optimum energy 

savings are guaranteed, since less energy is used with 

a 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 1.1-400 kW 

units with a unique design. 

IP 20 and IP 54 enclosures that can be mounted 
side by side. For power sizes 90kW ( 30kW 
for 200 V) IP 00 is also available. 

All unit types, except 525-600 V units, are available 

with an integral RFI filter, complying with EN 55011 

class Al in the case of a 150 m screened/armoured 
motor cable and EN 55011 class B in the case of a 

screened/armoured motor cable up to 50 m long. 

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 
optimum motor utilisation. 
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VLT® 6000 HVAC Series 

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 deceleration. 
All standard units have three integral, serial protocols 
- RS 485 FC protocol, Johnson's Metasys N2 

and Landis/Staefa Apogee FLN. Communication 

option cards that can be connected are LonWorks, 

DeviceNet, Modbus RTU and Profibus. 

Control principle 
A frequency converter rectifies AC voltage from 

mains into DC voltage, after which this DC 

voltage is converted into a AC current with a 

variable amplitude and frequency. 

1 

L 

1. Mains voltage 

3 x 200 - 240 V AC, 50 / 60 Hz. 

3 x 380 - 460 V AC, 50 / 60 Hz. 

3 x 525 - 600 V AC, 50 / 60 Hz. 

The motor is thus supplied with variable voltage and 

frequency, which enables infinitely variable speed 
control of three-phased, standard AC motors. 

3 
4 

ST 

8 

6 
1 

7 

2. Rectifier 

A three-phase rectifier bridge that rectifies AC 

current into DC current. 

3. Intermediate circuit 

DD voltage = 1.35 x mains voltage [V]. 

4. Intermediate circuit coils 

Even out the intermediate circuit voltage and reduce 

the harmonic current feedback to the mains supply. 

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, 0-100% 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. 
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VLT® 6000 HVAC Series 

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 times. 

The figure on the right illustrates the working 

range of the AEO function, within which energy 

optimization is enabled. 

1.00 

0.75 

0 

0 
0.50 

0.25 

3 

tit 

.00 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 4.-7* 
Frequency 

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 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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VLT® 6000 HVAC Series 

Example of application - Speed control of 
fan in ventilation system 
The AHU installation is able to distribute air throughout 
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 permissive, 
warning against no load and warning for filter change. 
The Run permissive function ensures that the 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 

0 

175HA401.1 I 

0 

Start comp. 
akfive Damper 

motor 

Run permissive 

POUT > f HIGH 

Change filter 

Warning 
Broken V-bott 

J 

Damper 

Par. 100 
Par. 221 

Par. 224 
Par. 300 
Par. 302 
Par. 308 
Par. 309 
Par. 310 
Par. 319 
Par. 323 
Par. 326 
Par. 409 

Configuration 
Warning: Low current, 'Low 
Warning: High frequency, f HIGH 

Terminal 16 Digital inputs 
Terminal 18 Digital inputs 
Terminal 53, analogue input voltage 
Terminal 53, min. scaling 
Terminal 53, max. scaling 

Open loop [0] 

Depends on unit 

Output 
Relay 1 

Relay 2 

Function at no load 

Run permissive [8] 

Start [1] 

Reference [1] 

0 v 

10v 
Output frequency greater than fHIGH par. 224 
Start command active [27] 
Alarm or warning [12] 
Warning [1] 
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VLT® 6000 HVAC Series 

Example of application - Constant pressure 
regulation in water supply system 
The demand for water from waterworks varies 

considerably during the course 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. 

Set the following parameters: 
Par. 100 
Par, 205 
Par. 302 
Par. 314 
Par. 315 
Par. 316 
Par. 403 
Par. 404 
Par. 405 
Par. 406 
Par. 413 
Par. 414 
Par. 415 
Par. 418 
Par. 420 
Par. 423 
Par. 424 
Par. 427 

A VLT 6000 HVAC with its integral PID controller 

ensures simple and quick installation. For example, 

an IP54 unit can be mounted close to the pump on 

the wall and the existing line cables can be used as 

mains supply to the frequency converter. A Pressure 

transmitter (e.g. Danfoss MBS 33 0-10) bar can 

be fitted a couples 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. 

Ll 
L2 

L3 

PE 

-=1 

tri I 
91 92 93 95 

Ll L2 L3 PE 

F1 

VLT6000 

U V W PE 

96 97 98 99 
o 0 

,47 

12 0 

27 0 

18 0 

Danfoss 
AIRS 33 

+I 

39 0 

55 0 

60 0 
0-10 bar 

Configuration 
Maximum reference 
Terminal 18 Digital inputs 
Terminal 60, analog input current 
Terminal 60, min. scaling 
Terminal 60, max. scaling 
Sleep mode timer 
Sleep frequency 
Wake-up frequency 
Boost setpoint 
Minimum feedback 
Maximum feedback 
Process units 
Setpoint 1 

PID normal/inverse control 
PID proportional gain 
PID integration time 
PID low pass filter 

Closed loop [1] 

10 bar 
Start [1] 

Feedback signal [2] 

4 mA 
20 mA 
10 sec. 
15 Hz 

.20 Hz 
125% 
0 

10 bar 
Bar [16] 
5 bar 
Normal 
0.5-1.0 
3-10 
0.5-1.5 
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VLT® 6000 HVAC Series 

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 relevant 

EU directives. The CE label says nothing about the 

specifications or quality of the product. Frequency 

converters are regulated by three EU directives: 
The machinery directive (98/37/EEC) 
All machines with critical moving parts are covered 

by the machinery directive, which came into force 

on 1 January 1995. Since a frequency converter is 

largely electrical, it does not fall under the machinery 

directive. However, if a frequency converter is supplied 

for use in a machine, we provide information on safety 

aspects relating to the frequency converter. We do 

this 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. The directive applies to 

all electrical equipment and appliances used in the 50 - 

1000 Volt AC and the 75 - 1500 Volt DC voltage ranges. 

Danfoss CE labels in accordance with the directive and 

issues a declaration 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. 

Danfoss CE labels in accordance with the directive and 

issues a declaration of conformity upon request. In 

order that EMC-correct installation can' be carried out, 

this manual gives detailed instructions for installation. In 

addition, we specify the standards which our different 

products comply with. We offer the filters that can be 

seen from the specifications and provide other types of 

assistance to ensure the optimum EMC result. 

In the great majority of cases, the 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: 525-600 V units are not CE labelled. 

PC software and serial communication 
Danfoss offers various options for serial communication. 

Using serial communication, it is possible to monitor, 

program and control one or several frequency 

converters from a centrally located 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/Staefa 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 

media can be used. Danfoss offers the following 

option cards for communication: 
Profibus 

LonWorks 

Device Net 

Modbus RTU 

Information on the installation of various options 
is not included in this manual. 

Using the RS 485 port enables communication, e.g. 

with a PC. A Windows TM program, called MCT 10, is 

available for this purpose. It can be used to monitor, 

program and control one or several VLT 6000 HVAC 

units. For further information, see the Design Guide 
for VLT 6000 HVAC or contact Danfoss. 

500-566 Serial communication 

I N B ! : 

1114 

Information on the use of RS-485 serial 

interface is not included in this manual. For 

further information, see the Design Guide for 
VLT 6000 HVAC or contact Danfoss. 
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VLT® 6000 HVAC Series 

JUnpacking and ordering a VLT frequency converter 
If you are in doubt as to which frequency converter 

you have received and which options it contains, 

use the following to find out. 

Type code ordering number string 
On the basis of your order, the frequency converter 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-A00-CO 
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). No option card (A00) 

and no conformal coating (CO) Character no. 8 ( H) 

indicates the application range of the unit: H -= HVAC. 

IP 00: This enclosure is only available for the larger 

power sizes of the VLT 6000 HVAC series. It is 

recommended for installation in standard cabinets. 

IP 20 Bookstyle: This enclosure is designed for 

cabinet installation. It takes up a minimum of 

space and can be fitted side-by-side without 
installation of extra cooling equipment. 

IP 20/NEMA 1: This enclosure is used as standard 

enclosure for VLT 6000 HVAC. It is ideal for 

cabinet installation in areas where a high degree 

of protection is required. This enclose also 

permits side-by-side installation. 

IP 54: This enclosure can be fitted direct to the 

wall. Cabinets are not required. IP 54 units can 

also be installed side-by-side. 

Hardware variant 
The units in the programme are available in the 
following hardware variants: 
ST: Standard unit with or without control 

unit. Most of the types are with 
DC terminals, please see DC bus 
connection for exceptions. 

EX: Extended unit for VLT type 6152-6550 
- with-control unit, DO terminals, 

connection of external 24 V DC supply 
for back-up of control PCB. 

DX: Extended unit for VLT type 6152-6550 
with control unit, DC terminals, 

built-in mains fuses and disconnector, 
connection of external 24 V DC supply 
for back-up of control PCB. 

PF: Standard unit for VLT 6152-6352 with 
24 V DC supply for back-up of control 
PCB and built-in main fuses. No DC 
terminals. 

PS: Standard unit for VLT 6152-6352 with 
24 V DC supply for back-up of control 
PCB. No DC terminals. 

PD: Standard unit for VLT 6152-6352 
with 24 V DC supply for back-up of 

control PCB, built-in main fuses and 

disconnect. No DC terminals. 

RFI filter 
Bookstyle units always come with an integral RFI 

filter that complies with EN 55011-B with 20 m 

screened/armoured motor cable and EN 55011-Al 
with 150 m screened/armoured motor cable. Units 
for 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 Al & B 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. 

RFI filters are not available for 525-600 V units. 

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. 
All types of units in the programme are available 
with built-in application options including a relay 

card with four relays or a cascade controller card. 
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VLT® 6000 HVAC Series 

Conformal Coating 
All types of units in the programme are available 

with or without conformal coating of the PCB. 
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VLT® 6000 HVAC Series 

200-240 V 

Typecode 

Position in string 

T2 

9-10 

COO 

11-13 

B20 

11-13 

C20 

11-13 

CN1 

11-13 

C54 

11-13 

ST 

14-15 

RO 

16-17 

R1 

16-17 

R3 

16-17 
1.1 kW/1.5 HP 6002 X X X X X 

1.5 kW/2.0 HP 6003 X X X X X 

2.2 kW/3.0 HP 6004 X X X X X 

3.0 kW/4.0 HP 6005 X X X X - X 

4.0 kW/5.0 HP 6006 X X X X X 

5.5 kW/7.5 HP 6008 X X X X X 

7.5 kW/10 HP 6011 X X X X X 

11 kW/15 HP 6016 X X X X X 

15 kW/20 HP 6022 X X X X X 

18.5 kW/25 HP 6027 X X X X X 

22 kW/30 HP 6032 X X X X X 

30 kW/40 HP 6042 X X X X X X 

37 kW/50 HP 6052 X X X X X X 

45 kW/60 HP 6062 X X X X X X 

380-460 V 

Typecode 

Position in string 

T4 

9-10 

COO 

11-13 

B20 

11-13 

C20 

11-13 

CN1 

11-13 

C54 

11-13 

ST 

14-15 

EX 

14-15 

DX 

14-15 

PS 

14-15 

PD 

14-15 

PF 

14-15 

RO 

16-17 

R1 

16-17 

R3 

16-17 
1.1 kW/1.5 HP 6002 X X X X X 

1.5 kW/2.0 HP 6003 X X X X X 

2.2 kW/3.0 HP 6004 X X X X X 

3.0 kW/4.0 HP 6005 X X X X X 

4.0 kW/5.0 HP 6006 X X X X X 

5.5 kW/7.5 HP 6008 X X X X X 

7.5 kW/10 HP 6011 X X X X X 

11 kW/15 HP 6016 X X X X X 

15 kW/20 HP 6022 X X X X X 

18.5 kW/25 HP 6027 X X X X X 

22 kW/30 HP 6032 X X X X X 

30 kW/40 HP 6042 X X X X X 

37 kW/50 HP 6052 X X X X X 

45 kW/60 HP 6062 X X X X X 

55 kW/75 HP 6072 X X X X X 

75 kW/100 HP 6102 X X X X X 

90 kW/125 HP 6122 X X X X X 

110 kW/150 HP 6152 X X X X X X X X X X X 

132 kW/200 HP 6172 X X X X X X X X X X X 

160 kW/250 HP 6222 X X X X X X X X X X X 

200 kW/300 HP 6272 X X X X X X X X X X X 

250 kW/350 HP 6352 X X X X X X X X X X X 

315 kW/450 HP 6400 (X) X X X (X) X X 

355 kW/500 HP 6500 (X) X X X (X) X X 

400 kW/600 HP 6550 (X) X X X (X) X X 

N: Compact IP 00 enclosure not C20: Compact IP 20 PS: Standard with 24 V supply 

available with DX CN1: Compact NEMA 1 PD: Standard with 24 V supply, fuse and disconnect 

Voltage C54: Compact IP 54 PF: Standard with 24 V supply and fuse 

T2: 200-240 VAC Hardware variant RFI filter 

T4: 380-460 VAC ST: Standard RO: Without filter 

Enclosure EX: Extended with 24 V supply and DC terminals R1: Class Al filter 

COO: Compact IP 00 DX: Extended with 24 V supply, DC terminals, R3: Class Al and B filter 

B20: Bookstyle IP 20 disconnect and fuse 

I NB!: 
NEMA 1 exceeds IP 20 
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VLT® 6000 HVAC Series 

525-600 V 

Typecode 

Position in string 

T6 

9-10 

COO 

11-13 

C20 

11-13 

CN1 

11-13 

ST 

14-15 

RO 

16-17 
1.1 kW/1.5 HP 6002 X X X X 

1.5 kW/2.0 HP 6003 X X X X 

2.2 kW/3.0 HP 6004 X X X X 

3.0 kW/4.0 HP 6005 X X X X 

4.0 kW/5.0 HP 6006 X X X X 

5.5 kW/7.5 HP 6008 X X X X 

7.5 kW/1.0 HP 6011 - X - X - X.- .. X _ 

11 kW/-15 HP 6016 X X X 

15 kW/20 HP 6022 X X X 

18.5 kW/25 HP 6027 X X X 

22 kW/30 HP 6032 X X X 
30 kW/40 HP 6042 X X X 

37 kW/50 HP 6052 X X X 
45 kW/60 HP 6062 X X X 

55 kW/75 HP 6072 X X X 

75 kW/100 HP 6100 X X X X 

90 kW/125 HP 6125 X X X X 

110 kW/150 HP 6150 X X X X 

132 kW/200 HP 6175 X X X X 
160 kW/250 HP 6225 X X X X 

200 kW/300 HP 6275 X X X X 

T6; 525-600 VAC 

COO: Compact IP 00 

C20: Compact IP 20 

CN1: Compact NEMA 1 

ST: Standard 

RO: Without filter 

I NB!: " NEMA MA 1 exceeds IP 20 

Optional selections, 200-600 V 

Display Position: 18-19 
DOI) Without LCP 
DL With LCP 

Fieldbus option Position: 20-22 
F00 No options 
F10 Profibus DP V1 

F13 Profibus FMS 
F30 DeviceNet 
F40 LonWorks free 1000i0cw 
F41 LonWorks 78 kBps 
F42 LonWorks 1.25 MBps 

Application option Position: 23-25 
A00 No options 
A3121 Relay card 4 relays 

A32 Cascade Controller 

Coating Position: 26-27 
0031 No coating 
Cl With coating 

1) Not available with enclosure compact IP 54 

2) Not available with fieldbus options (Fxx) 

3) Not available for power sizes from 6400 to 6550 
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VLT® 6000 HVAC Series 

Ordering form 

VLT 
Power sizes 
e,9. 6008 

6002 
6003 
6004 
6005 
6006 
6008 
6011 
6016 
6022 
6027 
6032 
6042 
6052 
6062 
6072 
6100 
6102 
6122 
6125 
6150 
6152 
6172 
6175 
6222 
6225 
6272 
6275 
6352 
6400 
6500 
6550 

No. units of 
this type 

Required 
delivery date 

Ordered by: 

6 

Application ronge 

Mains voltage 
12 
14 
T6 

T 

Enclosure 

B20 
COO 

C20 
C54 
CN1 

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 

Hardware variant 
ST 
PS 
PD 
PF 
EX 
DX 

RFI filter 
RO 

R1 

R3 

Display unit (LCP) 

DO 
DL 

-D 

Fleldbus option card 
FOO 

F10 
F13 
F30 
F40 
F41 
F42 

Application option card 

A00 
A31 
A32 

Coaling 
CO 
C1 
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VLT® 6000 HVAC Series 

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 525-600 V units 3 x 525/550/575/600 V ±10% 
Supply frequency 48-62 Hz ± 1% 

Max. imbalance of supply voltage ± 3% 

VLT 6002-6011, 380-460 V and 525-600 V and VLT 6002-6005, 200-240 V ±2.0% of rated supply voltage 
VLT 6016-6072, 380-460 V and 525-600 V and VLT 6006-6032, 200-240 V ±1.5% of rated supply voltage 
VLT 6102-6550, 380-460 V and VLT 6042-6062, 200-240 V ±3.0% of rated supply voltage 

VLT 6100-6275, 525-600 V ±3% 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: 

Output frequency 6002-6032, 200-240V 0-120 Hz, 0-1000 Hz 

Output frequency 6042-6062, 200-240V 0-120 Hz, 0-450 Hz 

Output frequency 6002-6062, 380-460V 0-120 Hz, 0-1000 Hz 

Output frequency 6072-6122, 380-460V 0-120 Hz, 0-450 Hz 

Output frequency 6152-6352, 380-460V 0-120 Hz, 0-800 Hz 

Output frequency 6400-6550, 380-460V 0-120 Hz, 0-450 Hz 

Output frequency 6002-6016, 525-600V 0-120 Hz, 0-1000 Hz 

Output frequency 6022-6062, 525-600V 0-120 Hz, 0-450 Hz 

Output frequency 6072-6275, 525-600V 0-120 Hz, 0-450 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 V 

Rated motor voltage, 525-600 V units 525/550/575 V 

Rated motor frequency 50/60 Hz 

Switching on output Unlimited 

Ramp times 1 - 3600 sec. 

Torque characteristics: 

Starting torque 110% for 1 min. 

Starting torque (parameter 110 High break-away torque) Max. torque: 160% for 0.5 sec. 
Acceleration torque 100% 

Overload torque 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, IR; 2 k 

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. 
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VLT® 6000 HVAC Series 

Control card, analogue inputs 

No. of programmable analogue voltage inputs/thermistor inputs 2 

Terminal nos. 53, 54 

Voltage level 0 - 10 V DC (scalable) 

Input resistance, R approx. 10 k 

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. 

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, logical '0' < 5 V DC 

Voltage level, logical '1' >10 V DC 

Maximum voltage on input 28 V DC 

Input resistance, R 2 k 

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 (PELV). 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 
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 
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 
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VLT® 6000 HVAC Series 

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. 

Reliable galvanic isolation: Full galvanic isolation (PELV). 

Relay outputs: 

68 (TX+, RX+), 69 (TX-, RX-) 

No. of programmable relay outputs 2 

Terminal nos., control card 4-5 (make) 

Max. terminal load (AC) on 4-5, control card 50 V AC, 1 A, 60 VA 

Max. terminal load (DC-1 (IEC 947)) on 4-5, control card 75 V DC, 1 A, 30 W 

Max. terminal load (DC-1) on 4-5, control card for UL/cUL applications 30 V AC, 1 A / 42.5 V DC, 1A 

Terminal nos., power card and relay card 1-3 (break), 1-2 (make) 

Max. terminal load (AC) on 1-3, 1-2 power card 240 V AC, 2 A, 60 VA 

Max. terminal load DC-1 (IEC 947) on 1-3, 1-2, power card and relay card 50 V DC, 2 A 

Min. terminal load on 1-3, 1-2, power card 24 V DC, 10 mA, 24 V AC, 100 mA 

External 24 Volt DC supply (only available with VLT 6152-6550, 380-460 V): 

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 525-600 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 24 V external DC supply 2.5 mm2 /12 AWG 

Max. cross-section for control cables 1.5 mm 2 /16 AWG 

Max. cross-section for serial communication 1.5 mm2 /16 AWG 

If UL/cUL is to be complied with, cable with temperature class 60/75°C must be used 
(VLT 6002 - 6072 380 - 460 V 525-600 V and VLT 6002 - 6032 200 - 240 V). 

if UL/cUL is to be compiled with, cable with temperature class 75°C must be used 

(VLT 6042 - 6062 200 - 240 V VLT 6102 - 6550 380 - 460 V VLT 6100 - 6275 525 - 600 V). 

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 
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VLT® 6000 HVAC Series 

Power kW [6], Power HP [7], 0-90% load Max. error: ±5% of rated output power 

Externals: 

Enclosure IP 00, IP 20, IP 21/NEMA 1, 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 

Aggressive environment (IEC 721-3-3) Uncoated class 3C2 

Aggressive environment (IEC 721-3-3) Coated class 3C3 

Ambient temperature, VLT 6002-6005 200-240 V, 6002-6011 380-460 V, 6002-6011 525-600 V Bookstyle, IP 

20 Max. 45°C (24-hour average max. 40°C) 

Ambient temperature, VLT 6006-6062 200-240 V, 6016-6550 380-460 V, 6016-6275 525-600 VIP 00, IP 

20 Max. 40°C (24-hour average max. 35°C) 
Ambient temperature, VLT 6002-6062 200-240 V, 6002-6550 380-460 V, IP 54 

Max. 40°C (24-hour average max. 35°C) 

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 
EMC standards applied, Emission EN 61000-6-3/4, EN 61800-3, EN 55011, EN 55014 
EMC standards applied, 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 

NB!: 
1:0 VLT 6002-6275, 525-600 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 frequency converter cuts out if the temperature reaches 

90°C for IP 00, IP 20 and NEMA 1. 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. VLT 6152-6172, 380-460 
V cuts out at 80 °C and can be reset if the temperature is below 60 °C. VLT 6222-6352, 380-460 V 

cuts out at 105°C and can be reset if the temperature has fallen below 70°C. 

The frequency converter is protected against short-circuiting on motor terminals U, V, W. 

The frequency converter is protected against earth fault on motor terminals U, V, W. 

Monitoring of the intermediate circuit voltage ensures that the frequency converter cuts out if 

the intermediate circuit voltage gets too high or too low. 

If a motor phase is missing, the frequency converter cuts out. 

If there is a mains fault, the frequency converter is able to carry out a controlled decelleration. 
If a mains phase is missing, the frequency converter will cut out or autoderate when a load is placed on the motor. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 200-240V 

According to international requirements 

Output current4) 

[E= 

Output power (240 V) 

Typical shaft output 

Typical shaft output 

Max. cable 

cross-section to 

motor 

and DC-bus 

VLT type 

IVLT,N [A] 

lv mAx (60 s) [A] 

SVLT.N [kVA] 

PVLT,N [kW] 

PVLT,N [HP] 

[mm2 ]/[AWG] 

Max. input current 
(200 V) (RMS)11_,N 

[A] 

Max. cable 

cross-section power 

Max. pre-fuses 

Mains contactor 

Efficiency3) 

Weight IP 20 

Weight IP 54 

Power loss at 

max. load. [W] 

Enclosure 

[mm2 VIAWGI 2 ) 

[-]/UL1) [A] 

[Danfoss type] 

[kg] 

[kg] 

Total 

6002 6003 6004 6005 6006 6008 6011 

6.6 7.5 10.6 12.5 16.7 24.2 30.8 

7.3 8.3 11.7 13.8 18.4 26.6 33.9 

2.7 3.1 4.4 5.2 6.9 10.1 12.8 

1.1 1.5 2.2 3.0 4.0 5.5 7.5 

1.5 2 3 4 5 7.5 10 

4/10 4/10 4/10 4/10 10/8 16/6 16/6 

6.0 7.0 10.0 12.0 16.0 23.0 30.0 

4/10 4/10 4/10 4/10 4/10 16/6 16/6 

16/10 16/15 25/20 25/25 35/30 50 60 

CI 6 CI 6 CI 6 CI 6 CI 6 CI 9 CI 16 

0.95 0.95 0.95 0.95 0.95 0.95 0.95 

7 7 9 9 23 23 23 

11.5 11.5 13.5 13.5 35 35 38 

76 95 126 172 194 426 545 

VLT type IP 20 / IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m screened motor cables at rated load and rated frequency. 

4. Current ratings fulfill UL requirements for 208-240 V. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3x200-240V 

According to international requirements 

Output current4) 

Output power 

Typical shaft 

WI output 

Typical shaft 

output 

VLT type 

IVLT.N [A] 

(200-230 V) 

IVLT, MAX (60 5) 

[A] (200-230 V) 

Ivu-,N[A] (240 V) 

IVLT, MAX (60 s) 

[A] (240 V) 

SVLT,N [kVA] 

(240 V) 

PVLT,N [kW] 

PVLT,N [HP] 

Max. cable 

cross-section 

to motor and 

DC-bus [mm2 

] /[AWGJ2) 

Copper 

Aluminium6) 

Min. cable cross-section to motor 

and DC-bus [mm2 ] /[AWG)2) 

Max. input current (200 V) (RMS) 

IL,N[A] 

Max. cable 

cross-section Copper 

power [mm 2 Aluminium6) 

NAWG12) 5) 

Max. pre-fuses [- ] /UL') [A] 

[Danfoss type] 
Mains contactor 

[AC value] 

Efficiency3) 

Weight IP 00 [kg] 

Weight IP 

20/NEMA 1 

[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 

95/3/0 120/4/0 
16/6 35/2 35/2 50/0 70/1/0 

90/250 120/300 
16/6 35/2 35/2 50/0 95/3/05) 

mcm5) mcm 5) 

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 35/2 35/2 50/0 70/1/0 
95/3/0 120/4/0 

16/6 35/2 35/2 50/0 95/3/05) 
90/250 120/300 

mcm mcm 

60 80 125 125 150 200 250 

CI 32 CI 32 CI 37 CI 61 CI 85 CI 85 CI 141 

AC-1 AC-1 AC-1 AC-1 

0.95 0.95 0.95 0.95 0.95 0.95 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 00/IP 20/NEMA 1/IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m screened motor cables 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. 

6. Aluminium cables with cross section above 35 mm2 must be connected by use of an Al-Cu connector. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 380-460V 

According to international requirements 

Output current 

Output power 

Typical shaft 

output 

Typical shaft 

output 

Max. cable 

cross-section to 

motor 

Max. input 

current 

(RMS) 

Max. cable 

cross-section 

power 

Max. pre-fuses 

Mains contactor 

Efficiency3) 

Weight IP 20 

Weight IP 54 

Power loss at 

max. load. [W] 

Enclosure 

VLT type 6002 6003 6004 6005 6006 6008 6011 

IVLT,N [A] (380-440 
3.0 4.1 5.6 7.2 10.0 13.0 16.0 

MAx (60 s) [A] 

(380-440 V) 
3.3 4.5 6.2 7.9 11.0 14.3 17.6 

IVLT, N [A] (441-460 

V) 

3.0 3.4 4.8 6.3 8.2 11.0 14.0 

IVLT, mAx (60 s) [A] 

(441-460 V) 
3.3 3.7 5.3 6.9 9.0 12.1 15.4 

SVLT,N [kVA] (400 V) 2.2 2.9 4.0 5.2 7.2 9.3 11.5 

SvaN [kVA] (460 V) 2.4 2.7 3.8 5.0 6.5 8.8 11.2 

PVLTN [kW] 1.1 1.5 2.2 3.0 4.0 5.5 7.5 

PVLT,N (HP) 1.5 2 3 5 7.5 10 

[mm2 HAWG12) 

4/10 4/10 4/10 4/10 4/10 4/10 4/10 

ILIA [A] (380 V) 2.8 3.8 5.3 7.0 9.1 12.2 15.0 

ILN [A] (460 V) 2.5 3.4 4.8 6.0 8.3 10.6 14.0 

[mm2 ] /IAWG] 2) 4) 

4/10 4/10 4/10 4/10 4/10 4/10 4/10 

[-]/ULMA] 16/6 16/10 16/10 16/15 25/20 25/25 35/30 

[Danfoss type] CI 6 CI 6 CI 6 CI 6 CI 6 CI 6 CI 6 

0.96 0.96 0.96 0.96 0.96 0.96 0.96 

[kg] 8 8 8.5 8.5 10.5 10.5 10.5 

[kg] 11.5 11.5 12 12 14 14 14 

Total 67 92 110 139 198 250 295 

VLT type IP 20/IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m screened motor cables at rated load and rated frequency. 

4. Max. cable cross section is the maximum possible cable cross section that can be fitted on the terminals. 

Always comply with national and local regulations on min. cable cross-section. 
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OX0 

VLT® 6000 HVAC Series 

Technical data, mains supply 3x380-460V 

According to international requirements 

Output current 

+a- 

Output power 

Typical shaft output 

Typical shaft output 

Max. cable cross-section to 

motor and DC-bus, IP 20 

Max. cable cross-section to 

motor and DC-bus, IP 54 

Min. cable cross-section to 

motor and DC-bus 

Max. input current 

(RMS) 

Max. cable cross-section 

power, IP 20 

Max. cable cross-section 

power, IP 54 

Max. pre-fuses 

Mains contactor 

Efficiency at rated frequency 

Weight IP 20 

Weight IP 54 

Power loss at max. load. 

Enclosure IP 20/ IP 54 

VLT type 6016 6022 6027 6032 6042 

IVLT,N [A] (380-440 V) 24.0 32.0 37.5 44.0 61.0 

MAX (60 s) [A] 

(380-440 V) 
26.4 35.2 41.3 48.4 67.1 

IvaNIA) (441-460 V) 21.0 27.0 34.0 40.0 52.0 

Imp', MAX (60 s) [A] 

(441-460 V) 
23.1 29.7 37.4 44.0 57.2 

SMLIN [kVA] (400 V) 17.3 - 23.0 27.0 ." 31.6 43.8 

SAJ,N[kVA] (460 V) 16.7 21.5 2711 31.9 41.4 

Pvcr,N [kW] 11 15 18.5 22 30 

PVLTN [HP] 15 20 25 30 40 

16/6 16/6 16/6 35/2 35/2 

[mm2] /1AWG12)41 

16/6 16/6 16/6 16/6 35/2 

[mm2] /1AWG12) 4) 10/8 10/8 10/8 10/8 10/8 

IL.N[A] (380 V) 24.0 32.0 37.5 44.0 60.0 

IL,N[A] (460 V) 21.0 27.6 34.0 41.0 53.0 

4) 

16/6 16/6 16/6 35/2 35/2 

[mM2] /1AWG12) 

16/6 16/6 16/6 16/6 35/2 

[- ]/UL1) [A] 63/40 63/40 63/50 63/60 80/80 

[Danfoss type] CI 9 CI 16 CI 16 CI 32 CI 32 

0.96 0.96 0.96 0.96 0.96 

[kg] 21 21 22 27 28 

[kg] 41 41 42 42 54 

[W] 419 559 655 768 1065 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m screened motor cables at rated load and rated frequency. 

4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Max cable cross section is the 

maximum possible cable cross section that can be fitted on the terminals. 

Always comply with national and local regulations on min. cable cross-section. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3x380-460V 

According to international requirements 

Output current 

Output power 

Typical shaft output 

Typical shaft output 

1.[W Max. cable 

cross-section to motor 

and DC-bus, IP 20 

Max. cable 

cross-section to motor 

and DC-bus, IP 54 

Min. cable cross-section 

to motor and DC-bus 

Max. input current 

(RMS) 

Max. cable 

cross-section power, 

IP 20 

Max. cable 

cross-section power, 

IP 54 

Max. pre-fuses 

Mains contactor 

Efficiency at rated frequency 

Weight IP 20 

Weight IP 54 

Power loss at max. load. 

Enclosure 

VLT type 6052 6062 6072 6102 6122 

IvurN [A] (380-440 V) 73.0 90.0 106 147 177 

IVLT, MAX (60 s) [A] 

(380-440 V) 
80.3 99.0 117 162 195 

IvaN[A] (441-460 \./) 65.0 77.0 106 130 160 

IVLT, MAX (60 5) [A] 

(441-460 V) 
71.5 84.7 117 143 176 

SVLT,N [kVA) (400 V) 52.5 64.7 73.4 102 123 

SVLT.N [kVA] (460 V) 51.8 61.3 84.5 104 127 

PVLT,N [kW] 37 45 55 75 90 

PVLT,N [HP] 50 60 75 100 125 

1111M2Ii[AWG]2) 4) 6) 

35/2 50/0 50/0 

120/ 

250 

mcm5) 

120/ 

250 

mcm5) 

35/2 50/0 50/0 

150 / 

300 

mcm5/ 

150 / 

300 

mcm5) 

IMM2YIAWGP 4) 10/8 16/6 16/6 25/4 25/4 

IL,N[A] (380 V) 72.0 89.0 104 145 174 

IL.N[A] (460 V) 64.0 77.0 104 128 158 

[mm2] /[AWG]2) 4) 6) 

35/2 50/0 50/0 

120 / 

250 

mcm 

120 / 
250 

mcm 

35/2 50/0 50/0 

150 / 

300 

mcm 

150 / 

300 

mcm 

[-]/ULI) [A] 100/100 125/125 150/150 225/225 250/250 

[Danfoss type] CI 37 CI 61 CI 85 CI 85 CI 141 

0.96 0.96 0.96 0.98 0.98 

[kg] 41 42 43 54 54 

[kg] 56 56 60 77 77 

ryv) 1275 1571 1851 <1400 <1600 

IP 20/IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m screened motor cables at rated load and rated frequency. 

4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. 

Max. cable cross section is the maximum possible cable cross section that can be fitted on the terminals. 

Always comply with national and local regulations on min. cable cross-section. 

5. DC connection 95 mm2/AWG 3/0. 

6. Aluminium cables with cross-section above 35 mm2 must be connected by use of an Al-Cu connector. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3x380-460V 

According to international requirements 

Output 

current 

=- 

Output 

power 

VLT type 

IVLTN [A] (380-440 A 

IVLT, MAX (60 s) [A] (380-440 V) 

IVLT.N [A] (441-460 V) 

IVLT, MAX (60 s) [A] (441-460 V) 

Svur,N [kVA] (400 V) 

SVLT,N [kVA] (460 V) 

Typical shaft output (380-440 V) PVLT,N [kW] 

Typical shaft output (441-460 V) R/L-r,N [HP] 

Max. cable cross-section to motor and 

DC-bus [mm2]2) 4) 5) 

Max. cable cross-section to motor and 

DC-bus [AWG] 2) 4) 5) 

Min. cable cross-section to motor and 

DC-bus IMM2/AWGI 2) 4) 5) 

Max. input 
IL,N[A] (380 V) 

current 

(RMS) IL,N[A] (460 V) 

Max. cable cross-section to power [mm2]2) 

4) 5) 

Max. cable cross-section to power [AWG)21 

4) 5) 

6152 6172 6222 6272 6352 

212 260 315 395 480 

233 286 347 435 528 

190 240 _302 361 443 

209 264 332 397 487 

147 180 218 274 333 

151 191 241 288 353 

110 132 160 200 250 

150 200 250 300 350 

2x185 2x185 2x185 2x185 2x185 

2x350 

mcm 

2x350 

mcm 

2x350 

mcm 

2x350 

mcm 

2x350 

mcm 

as 

iu 

35/2 35/2 35/2 35/2 35/2 

208 256 317 385 467 

185 236 304 356 431 

2x185 2x185 2x185 2x185 2x185 

2x350 2x350 2x350 2x350 2x350 

Max. pre- 
[-]/UL1) [A] 

fuses 

Mains 

contactor 

Weight 

IP 00 

[ Danfoss type] 

[kg] 

Weight 

IP 20 
[kg] 

Weight 

IP 54 
[kg] 

Efficiency at rated frequency 

Power loss 

at max. [W] 

load. 

mcm mcm mcm mcm mcm 

300/300 350/350 450/400 500/500 630/600 

CI 141 
CI 

CI 250EL 
250EL 

CI 

300EL 

CI 

300EL 

89 89 134 134 154 

96 96 143 143 163 

96 96 143 143 163 

0.98 

2619 3309 4163 4977 6107 

Enclosure IP 00/IP 21/NEMA 1/IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m screened motor cables at rated load and rated frequency. 

4. Min. cable cross-section is the smallest cable cross-section allowed to be fitted on the terminals. Max cable cross section is the 

maximum possible cable cross section that can be fitted on the terminals. 

Always comply with national and local regulations on min. cable cross-section. 

5. Connection bolt 1 x M10 / 2 x M10 (mains and motor), connection bolt 1 x M8 / 2 x M8 (DC-bus). 
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Technical 

VLT® 6000 HVAC Series 

data, mains supply 3 x 380-460 V 

According to international requirements VLT type 6400 6500 

Output current IVLT.N [A] (380-440 V) 600 658 

Ivo-, MAX (60 s) [A] (380-440 V) 660 724 

IVLT,N [A] (441-460 V) 540 590 

IVLT, MAX (60 s) [A] (441-460 V) 594 649 

Output power SVLT,N [kVA] (400 V) 416 456 

Svcr.N [kVA] (460 \/) 430 470 
LLO 

Typical shaft output (380-440 V) PvLT,N [kW] - - -315 35.5 

Typical shaft output (441-460.V) Pvur,N [HP] 450 - 500 1W 2 x 400 
Max. cable cross-section to motor and DC-bus [mm2] 4) 51 

2 x 400 

3 x 150 3 x 150 

Max. cable cross-section to motor and DC-bus [AWG] 2) 2 x 750 mcm 2 x 750 mcm 
4) 5) 3 x 350 mcm 3 x 350 mcm 

6550 

745 

820 

678 

746 

516 

540 

400 

600 

2 x 400 

3 x 150 

2 x 750 mcm 

3 x 350 mcm 

Min. cable cross-section to motor and DC-bus [mm2] 4) 5) 70 70 70 

Min. cable cross-section to motor and DC-bus [AWG] 2) 4) 5) 3/0 3/0 3/0 

Max. input IL.mAx [A] (380 V) 584 648 734 

current (RMS) ILmAx [A] (460 V) 526 581 668 

Max. cable cross-section to power [(MT) 5) 

Max. cable cross-section to power [AWG]2) 4) 5) 

Min. cable cross-section to power IMM214) 5) 

Min. cable cross-section to power [AWG]2) 4) 5) 

2 x 400 2 x 400 2 x 400 

3 x 150 3 x 150 3 x 150 

2 x 750 2 x 750 2 x 750 

3 x 350 3 x 350 3 x 350 

70 70 70 

3/0 3/0 3/0 

Max. pre-fuses 

(mains) ]-] /UL [A]) 1 700/700 800/800 800/800 

Efficiency3) 0.97 0.97 0.97 

Mains contactor [Danfoss type] CI 300EL 

Weight IP 00 [kg] 515 560 585 

Weight IP 20 [kg) 630 675 700 

Weight IP 54 [kg] 640 685 710 

Power loss at 

max. load [W] 9450 10650 12000 

Enclosure IP 00 / IP 20/NEMA 1 / IP 54 

1. For type of fuse, see section Fuses. 

2. American Wire Gauge. 

3. Measured using 30 m screened motor cables 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. Max. cable cross section is the maximum possible cable cross section that can be 

fitted on the terminals. 

5. Connection stud 2 x M12/3 x M12. 
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01= 

VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 525-600 V 

According to international requirements VLT type 

Output current IVLT,N [A] (550 V) 

Ivor, MAX (60 s) [A] (550V) 

Ivu,N [A] (550 V) 

Iva MAX (60 s) [A] (575 V) 

Output S VLT,N [kVA] (550 V) 

SvurN [kVA] (575 V) 

Typical shaft output PVLT,N [kW] 

Typical shaft output PVLT.N [HP] 

Max. copper cable cross-section to motor and 

loadsharing 

[mm2] 

[AWG121 

Rated Input Ivi_TA [A] (550 V) 

Current I VLT,N (A] (600 V) 

Max.copper cable cross-section, power 

[mm2] 

[AWG] 21 

Max. prefuses (mains) 1/ - ]/UL [A] 

Efficiency 

Weight IP20 

/ NEMA 1 

[kg] 

[Ibs] 

Estimated power loss at max. load (550 V) [W] 

Estimated power loss at max. load (600V) [W] 

6002 6003 6004 6005 6006 6008 6011 

2.6 2.9 4.1 5.2 6.4 9.5 11.5 

2.9 3.2 4.5 5.7 7.0 10.5 12.7 

2.4 2.7 3.9 4.9 6.1 9.0 11.0 

2.6 3.0 4.3 5.4 6.7 9.9 12.1 

2.5 2.8 3.9 5.0 6.1 9.0 11.0 

2.4 2.7 3.9 4.9 6.1 9.0 11.0 

1.1 1.5 2.2 3 4 5.5 7.5 

1.5 2 3 4 5 7.5 10 

4 4 4 4 4 4 4 

10 10 10 10 10 10 10 

2.5 2.8 4.0 5.1 6.2 9.2 11.2 

2.2 2.5 3.6 4.6 5.7 8.4 10.3 ' 

4 4 4 4 4 4 4 

10 10 10 10 10 10 10 

3 4 5 6 8 10 15 

0.96 

10.5 10.5 10.5 10.5 10.5 10.5 10.5 

23 23 23 23 23 23 23 

65 73 103 131 161 238 288 

63 71 102 129 160 236 288 

Enclosure IP 20/NEMA 1 

1. For type of fuse, see section Fuses. 

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. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 525-600 V 

According to international requirements 

Output current Ivcr.N [A] (550 V) 

Ivur. MAX (60 s) [A] (550V) 

IVLTN [A] (550 V) 

IVLT, MAX (60 s) [A] (575 V) 

Output SVLT,N 

SVLT,N 

04Z- 

[kVA] (550 V) 

[kVA] (575 A 
Typical shaft output PVLT,N [kW] 

Typical shaft output Pvcr,N [HP] 

Max. copper cable 

cross-section to motor [mm2] 

and loadsharing4) 

[AWG]2) 

Min. cable 

cross-section to motor 

and loadsharing3l 

[mm2] 

[AWG]2) 

Rated Input Current 

I vcr.N[A] (550 V) 

IVLT.N[A] (600 V) 

Max copper cable [mm2] 

cross section, power4) [AWG] 2) 

Max. prefuses (mains)141/UL [A] 

Efficiency 

Weight IP20 / NEMA 1 

[kg] 

[Ibs] 

Estimated power loss at max. load (550 V) [W] 

Estimated power loss at max. load (600 V) [W] 

Enclosure 

6016 6022 6027 6032 6042 6052 6062 6072 

18 23 28 34 43 54 65 81 

20 25 31 37 47 59 72 89 

17 22 27 32 41 52 62 77 

19 24 30 35 45 57 68 85 

17 22 27 32 41 51 62 77 

17 22 27 32 41 52 62 77 

11 15 18.5 22 30 37 45 55 

15 20 25 30 40 50 60 75 

16 16 16 35 35 50 50 50 

6 6 6 2 2 1/0 1/0 1/0 

0.5 0.5 0.5 10 10 16 16 16 

20 20 20 8 8 6 6 6 

18 22 27 33 42 53 63 79 

16 21 25 30 38 49 38 72 

16 16 16 35 35 50 50 50 

6 6 6 2 2 1/0 1/0 1/0 

20 30 35 45 60 75 90 100 

0.96 

23 

51 

23 

51 

23 

51 

30 30 

66 66 

48 

106 

48 

106 

48 

106 

451 

446 

576 

576 

702 

707 

852 1077 

838 1074 

1353 

1362 

1628 

1624 

2029 

2016 

NEMA 1 

1. For type of fuse, see section Fuses. 

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. Aluminium cables with cross-section above 35 mm2 must be connected by use of an Al-Cu connector. 
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VLT® 6000 HVAC Series 

Technical data, mains supply 3 x 525-600 V 

According to international requirements 

Output current IVLT.N [A] (550 V) 

lyur, MAX (60 s) [A] (550V) 

ly(..-rN [A] (550 V) 

Ivur, MAX (60 s) [A] (575 V) 

Output Syur,N [kVA] (550 V) 

SVLT,N [kVA] (575 V) 

Typical shaft output PVLT.N [kW] 

Typical shaft output PvaN [HP] 

Max. copper 

cable cross- 

section to motor 

and loadsharing4) 

[mm2] 

[AWG12) 

Max. aluminium [mm2) 

cable cross- 

section to motor [AWG]2> 

and loadsharing4) 

Min. cable cross- 

section to motor [mm2] 

and loadsharing3) 

[AWG]2l 

Rated Input lyurN[A] 

(600 V) 

Max copper (mm2] 

cable cross 

section, power's) [AWG] 2) 

Max. aluminium [mm2] 

cable cross- 

section, power's) [AWG] 2) 

Max. prefuses (mains) 1)[-]/UL 

[A) 

Efficiency 

Weight IP00 
[kg] 

[Ibs] 

Weight IP20 / [kg] 

NEMA 1 [lbs) 

Estimated power (550 V) [W) 

loss at max. load (600 V) [W] 

Enclosure IP 00 and NEMA 1 

6100 6125 6150 6175 6225 6275 

104 131 151 201 253 289 

114 144 166 221 278 318 

99 125 144 192 242 289 

109 138 158 211 266 318 

99 125 144 191 241 275 

99 124 143 191 241 288 

75 90 110 132 160 200 

100 125 150 200 250 300 

120 120 120 2x120 2x120 2x120 

4/0 4/0 4/0 2x4/0 2x4/0 2x4/0 

185 185 185 2x185 2x185 2x185 

2x300 2x300 2x300 
300 mcm 300 mcm 300 mcm 

Mom mcm mcm 

6 6 6 2x6 2x6 2x6 

8 8 8 2x8 2x8 2x8 

101 128 147 196 246 281 
Current (550 V) 

Ivi_TN[A] 
92 117 134 179 226 270 

120 120 120 2x120 2x120 2x120 

4/0 4/0 4/0 2x4/0 2x4/0 2x4/0 

185 185 185 2x185 2x185 2x185 

2x300 2x300 2x300 

300 mcm 300 mcm 300 mcm mcm mcm mcm 

125 175 200 250 350 400 

0.96-0.97 

109 109 109 146 146 146 

240 240 240 322 322 322 

121 121 121 161 161 161 

267 267 267 355 355 355 

2605 3285 3785 5035 6340 7240 

2560 3275 3775 5030 6340 7570 

1. For type of fuse, see section Fuses. 

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. 
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VLT® 6000 HVAC Series 

Fuses 
UL compliance 

To comply with UL/cUL approvals, pre-fuses according to the table below must be used. 

200-240 V 

VLT Bussmann SIBA Littel fuse Ferraz-Shawmut 

6002 KTN-R10 5017906-010 KLN-R10 ATM-R10 or A2K-10R 

6003 KTN-R15 5017906-016 KLN-R15 ATM-R15 or A2K-15R 

6004 KTN-R20 5017906-020 KLN-R20 ATM-R20 or A2K-20R 

6005 KTN-R25 5017906-025 KLN-R25 ATM-R25 or A2K-25R 

6006 KTN-R30 5017906-032 KLN-R30 ATM-R30 or A2K-30R 

6008 KTN-R50 5012406-050 KLN-R50 A2K-50R 

6011, 6016 KTN-R60 5014006-063 KLN-R60 A2K-60R 

6022 KTN-R80 5014006-080 KLN-R80 A2K-80R 

6027, 6032 KTN-R125 2028220-125 KLN-R125 A2K-125R 

6042 FWX-150 2028220-150 L25S-150 A25X-150 

6052 FWX-200 2028220-200 L25S-200 A25X-200 

6062 FWX-250 2028220-250 L25S-250 A25X-250 

380-460 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

6002 KTS-R6 5017906-006 KLS-R6 ATM-R6 or A6K-6R 

6003, 6004 KTS-R10 5017906-010 KLS-R10 ATM-R10 or A6K-10R 

6005 KTS-R15 5017906-016 KLS-R16 ATM-R16 or A6K-16R 

6006 KTS-R20 5017906-020 KLS-R20 ATM-R20 or A6K-20R 

6008 KTS-R25 5017906-025 KLS-R25 ATM-R25 or A6K-25R 

6011 KTS-R30 5012406-032 KLS-R30 ATM-R30 or A6K-30R 

6016, 6022 KTS-R40 5014006-040 KLS-R40 A6K-40R 

6027 KTS-R50 5014006-050 KLS-R50 A6K-50R 

6032 KTS-R60 5014006-063 KLS-R60 A6K-60R 

6042 KTS-R80 2028220-100 KLS-R80 A6K-80R 

6052 KTS-R100 2028220-125 KLS-R100 A6K-100R 

6062 KTS-R125 2028220-125 KLS-R125 A6K-125R 

6072 KTS-R150 2028220-160 KLS-R150 A6K-150R 

6102 FWH-220 2028220-200 L50S-225 A50-P225 

6122 FWH-250 2028220-250 L50S-250 A50-P250 

6152 FWH-300 2028220-315 L50S-300 A50-P300 

6172 FWH-350 2028220-315 L50S-350 A50-P350 

6222 FWH-400 206xx32-400 L50S-400 A50-P400 

6272 FWH-500 206xx32-500 L50S-500 A50-P500 

6352 RAM -600 206xx32-600 L50S-600 A50-P600 

6400 FWH -700 206xx32-700 L50S-700 A50-P700 

6500 FWH-800 206xx32-800 L50S-800 A50-P800 

6550 FWH-800 206xx32-800 L50S-800 A50-P800 
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VLT® 6000 HVAC Series 

525-600 V 

Bussmann SIBA Littel fuse Ferraz-Shawmut 

6002 KTS-R3 5017906-004 KLS-R003 A6K-3R 

6003 KTS-R4 5017906-004 KLS-R004 A6K-4R 

6004 KTS-R5 5017906-005 KLS-R005 A6K-5R 

6005 KTS-R6 5017906-006 KLS-R006 A6K-6R 

6006 KTS-R8 5017906-008 KLS-R008 A6K-8R 

6008 KTS-R10 5017906-010 KLS-R010 A6K-10R 

6011 KTS-R15 5017906-016 KLS-R015 A6K-15R 

6016 KTS-R20 5017906-020 KLS-R020 A6K-20R 

6022 KTS-R30 5017906-030 KLS-R030 A6K-30R 

6027 KTS-R35 5014006-040 KLS-R035 A6K-35R 

6032 KTS-R45 5014006-050 KLS-R045 A6K-45R 

6042 KTS-R60 5014006-063 KLS-R060 A6K-60R 

6052 KTS-R75 5014006-080 KLS-R075 A6K-80R 

6062 KTS-R90 5014006-100 KLS-R090 A6K-90R 

6072 KTS-R100 5014006-100 KLS-R100 A6K-100R 

6100 FWP-125A 2018920-125 L70S-125 A700S-125 

6125 FWP-175A 2018920-180 L70S-175 A700S-175 

6150 FWP-200A 2018920-200 L70S-200 A700S-200 

6175 FWP-250A 2018920-250 L70S-250 A700S-250 

6225 FWP-350A 206XX32-350 L70S-350 A700S-350 

6275 FWP-400A 206xx32-400 L70S-400 A700S-400 

KTS-fuses from Bussmann may substitute KTN for 240 V drives. 

FWH-fuses from Bussmann may substitute FWX for 240 V drives. 

KLSR fuses from LITTEL FUSE may substitute KLNR fuses for 240 V drives. 

L5OS fuses from LITTEL FUSE may substitute L5OS fuses for 240 V drives. 

A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V drives. 

A5OX fuses from FERRAZ SHAWMUT may substitute A25X for 240 V drives. 

Non UL compliance 

If UL/cUL is not to be complied with, we recommend the above mentioned fuses or: 

VLT 6002-6032 200-240 V type gG 

VLT 6042-6062 200-240 V type gR 

VLT 6002-6072 380-460 V type gG 

VLT 6102-6550 380-460 V type gR 

VLT 6002-6072 525-600 V type gG 

VLT 6100-6275 525-600 V type gR 

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 100000 
Arms (symmetrical), 500 V/600 V maximum. 
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VLT® 6000 HVAC Series 

Mechanical dimensions 

All the below listed measurements are in mm. 
VLT type A B C a b aa/bb Type 
Bookstyle IP 20 200 - 240 V 
6002 - 6003 395 90 260 384 70 100 A 
6004 - 6005 395 130 260 384 70 100 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 800 370 335 780 270 225 B 
IP 00 380 - 460 V 

6152 - 6172 1046 409 3721) 1001 304 J 
6222 - 6352 1327 409 3721) 1282 304 J 
6400 - 6550 1896 1099 490 1847 1065 400 (aa) i 

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 560 242 260 540 200 200 D 
6016 - 6022 700 242 260 680 200 200 D 
6027 - 6032 800 308 296 780 270 200 D 
6042 - 6062 954 370 335 780 270 225 E 
IP 20 380 - 460 V 

6002 - 6005 395 220 160 384 200 100 C 
6006 - 6011 395 220 200 384 200 100 C 
6016 - 6027 560 242 260 540 200 200 D 
6032 - 6042 700 242 260 680 200 200 D 
6052 - 6072 800 308 296 780 270 200 D 
6102 - 6122 800 370 335 780 330 225 D 
6400 - 6550 2010 1200 600 - 400 (aa) H 
IP 21/NEMA 1 380-460 V 

6152 - 6172 1201 420 373 1154 304 J 
6222 - 6352 1584 420 373 1535 304 J 

IP 54 200 - 240 V A B C D a b aa/bb Type 
6002 - 6003 460 282 195 85 260 258 100 F 

6004 - 6005 530 282 195 85 330 258 100 F 

6006 - 6011 810 350 280 70 560 326 200 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 460 282 195 85 260 258 100 F 

6006 - 6011 530 282 195 85 330 258 100 F 
6016 - 6032 810 350 280 70 560 326 200 F 
6042 - 6072 940 400 280 70 690 375 200 F 

6102 - 6122 940 400 360 70 690 375 225 F 
6152 - 6172 1201 420 373 1154 304 J 
6222 - 6352 1584 420 373 1535 304 J 
6400 - 6550 2010 1200 600 400 (aa) H 

1. With disconnect add 45 mm. 
aa: Minimum space above enclosure 

bb: Minimum space below enclosure 
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VLT® 6000 HVAC Series 

Mechanical dimensions 

All the below listed measurements are in mm. 

VLT Type A B C a b aa/bb Type 

IP 00 525 - 600 V 

6100 - 6150 800 370 335 780 270 250 B 

6175 - 6275 1400 420 400 1380 350 300 B 

IP 20/NEMA 1 525 600 V 

6002 - 6011 395 220 200 384 200 100 C 

6016 - 6027 560 242 260 540 200 200 D 

6032 - 6042 700 242 260 680 200 200 D 

6052 - 6072 800 308 296 780 270 200 D 

6100 - 6150 954 370 335 780 270 250 E 

6175 - 6275 1554 420 400 1380 350 300 E 

Option for IP 00 VLT 6100 - 6275 

IP20 bottom cover Al B1 Cl 

6100 - 6150 175 370 335 

6175 - 6275 175 420 400 

aa: Minimum space above enclosure 

bb: Minimum space below enclosure 
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VLT® 6000 HVAC Series 

Mechanical dimensions 

Type A, IP20 

VLT 6075-6125 

VLT 6150-6275 

Type B, IPOO 

With option and enclosure IP20 

Type C, IP20 

5 

Type D, IP20 

Type E, IP20 

B 

Type F, IP54 

Type G, IP54 

T 

VLT 6075-6125 

VLT 6150-6275 

016 
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VLT® 6000 HVAC Series 

Mechanical dimensions (cont.) 

170fM143.10 

Type H, IP 20, IP 54 

Type I, IP 00 

15.8(0.62) 

176FAI763.11 

175ZA894.11 

Type J, IP 00, IP 21, IP 54 
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VLT® 6000 HVAC Series 

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. 

Installation of VLT 6002-6352 
All frequency converters must be installed in a 

way that ensures proper cooling. 

Cooling 

All Bookstyle and Compact units require a minimum 

space above and below the enclosure. 

38 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 213 of 573



VLT® 6000 HVAC Series 

Side by side/flange by flange 

All frequency converters can be mounted side 

by side/flange by flange. 

d (mml Comments 
Bookstyle 
VLT 6002-6005 200-240 V 100 

Installation on a plane, vertical surface (no spacers) 
VLT 6002 -6011, 380-460 V 100 

Compact (all enclosure types) 
VLT 6002-6005, 200-240 V 100 

Installation on a plane, vertical surface (no spacers) VLT 6002-6011 380-460 V 100 
VLT 6002- 6011,525 -600 V 100 

VLT 6006-6032 200-240 V 

VLT 6016-6072 380-460 V 

VLT 6102-6122 380-460 V 

VLT 6016-6072 525-600 V 

200 
200 
225 
200 

Installation on a plane, vertical surface (no spacers) 

VLT 6042 -6062, 200-240 V 225 
VLT 6100-6275, 525-600 V 225 

Installation on a plane, vertical surface (no spacers) 

IP 54 filter mats must be changed when they are dirty. 

VLT 6152-6352, 380-460 V 225 Installation on a plane, vertical surface (spacers can be used). IP 54 filter 

mats must be changed when they are dirty. 
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VLT® 6000 HVAC Series 

Installation of VLT 6400-6550 380-460 V Compact 
IP 00, IP 20 and IP 54 

Cooling 

171112.1410 

All units in the above-mentioned series require a 

minimum 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 6400-6550 requires a 

minimum space of 605 mm in front of the frequency 
converter. 

Side-by-side 

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. 

IP 00 VLT 6400-6550 380-460 V 

The IP 00 unit is designed for installation in a cabinet 
when installed according to the instructions in the 

VLT 6400-6550 Installation Guide MG.56.AKYY. 

Please note, that the same conditions as for NEMA 
1/ IP20 and IP54 must be fulfilled. 
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VLT® 6000 HVAC Series 

General information about electrical installation 

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, 
200-240 V wait at least 4 minutes 

Using VLT 6006-6062, 200-240 V wait at 

least 15 minutes 

Using VLT 6002-6005, 380-460 V wait at least 4 minutes 

Using VLT 6006-6072, 380-460 V wait at 

least 15 minutes 

Using VLT 6102-6352, 380-460 V wait at 

least 20 minutes 

Using VLT 6400-6550, 380-460 V wait at 

least 15 minutes 

Using VLT 6002-6006, 525-600 V wait at least 4 minutes 

Using VLT 6008-6027, 525-600 V wait at 

least 15 minutes 

Using VLT 6032-6275, 525-600 V wait at 

least 30 minutes 

I N B ! : 

IVIt 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. 
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VLT® 6000 HVAC Series 

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 Series 

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. 

Please also refer to the application note VLT 

on IT mains, MN.90.CX.02. 

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!: 

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!: 
IVThe 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. 

175ZA649.10 

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 525 - 600 V 

Compact IP 20 and NEMA 1 

VLT 6016 - 6027 380 - 460 V 

VLT 6006 - 6011 200 - 240 V 

VLT 6016 - 6027 525 - 600 V 

MG.60.A8.02 - VLT is a registered Danfoss trademark 43 

0 
03 

c 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 218 of 573



VLT® 6000 HVAC Series 

Compact IP 20 and NEMA 1 

VLT 6032 - 6042 380 - 460 V 

VLT 6016 - 6022 200 - 240 V 

VLT 6032 - 6042 525 - 600 V 

Compact IP 20 and NEMA 1 

VLT 6052 - 6122 380 - 460 V 

VLT 6027 - 6032 200 - 240 V 

VLT 6052 - 6072 525 - 600 V 

17514867.10 

Compact IP 54 

VLT 6102 - 6122 380 - 460 V 

Compact IP 54 

VLT 6002 - 6011 380 - 460 V 

VLT 6002 - 6005 200 - 240 V 

17WAW7A0 

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 Series 

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!: 

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 P 4,(VV) from VLT 6000 HVAC. The 

maximum cooling air temperature tIN MAX, is 40° 

at 100% load (of rated value). 

IIVentilation 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 Pci) for all the frequency 

converters to be integrated in the same panel. 

The highest cooling air temperature (t N) present 

must be lower than tIN, 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 (tN) and 

its outlet temperature (tour ): 

At = 45° C-tN. 
3. Calculate the required 

quantity of air = L 3'1 m 3 /h 

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 Series 

EMC-correct electrical installation 
Following these guidelines is advised, where 

compliance with EN 61000-6-3/4, 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 

required. The EMC performance of flexible 

conduits varies a lot and information from the 

manufacturer 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. 

Ensure good electrical contact between the 
mounting plate and the metal chassis of the 
frequency converter. This does not apply to IP54 

units as they are designed for wall mounting and 

VLT 6152-6550, 380-480 V, VLT 6042-6062, 
200-240 VAC in IP20 /NEMA1 enclosure. 
Use starwashers and galvanically conductive 
installation plates to secure good electrical 

connections for IP 00, IP 20, IP 21 ,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 frequency converter and the motor 
units is required for IP54 units. 

The illustration shows an example of an EMC-correct 

electrical installation of an IP 20 or NEMA 1 frequency 

converter. The 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. 
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VLT® 6000 HVAC Series 

PLC etc. Panel 

Output con- 
tactor 

Earthing rail 

Cable insulo- 
lion stri ed 

Mains-supply 
L1 
L2 
13 
PE 

Min. 16mrn2 
Equalizing cable 

Control cables 

Min. 200mm 
- between 
trol cables. 
motor cable and 
mains cable 

AU ea ble entries in 
one side of panel 

Motor cable 

Reinforced protective earth 

1752A720.12 

EMC conduit EMC conduit 

LINE Motor, 3 phases and 
LI L2 L3 PE protective earth 

Reinforced protective earth 

otor, 3 phases and 
Protective earth 

91 92 9' 
LI L2 1..?, 

LINE 

96 97 9 
U V 

MOTOR 

UNE 

Li 91 

L2 92 

L3 93 EMC conduit EMC conduit 

C 
0 
cis 

C 

U 96 

V 97 MOTOR 

W 98 

LI LI% Aotr3phow 
and 

PE Protective earth 
Reinforced protective earth 
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VLT® 6000 HVAC Series 

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 often possible to estimate ZT by assessing 

the physical design. 

Transfer impedance, Zt 
mOhm/m 
105 

104 

103 

a 

175Z1515.13 

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%. 

Screen type, i.e. braided or twisted pattern. 

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 tube or steel tube. 

Lead cable with 1.1 mm wall thickness with full 

coverage. 
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VLT® 6000 HVAC Series 

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 

1750165.11 

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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VLT® 6000 HVAC Series 

Electrical installation, enclosures 

Bookstyle IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

Compact IP 54 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

U V W PE 
96 97 98 99 

LI L2 L3 
91 92 93 

01 02 03 

AUX RELAY 

Compact IP 20 and NEMA 1 (IP 20) 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380 -460 V 

VLT 6002-6011, 525-600 V 

U V W 
96 97 98 

Li L2 L3 
91 92 93 

01 02 03 

AUX RELAY 

RFI-SWITCH 

01 02 03 

AUX RELAY 

-DC +DC 
88 89 

Compact IP 20 and NEMA 1 

VLT 6006-6032, 200-240 V 

VLT 6016-6072, 380-460 V 

VLT 6016-6072, 525-600 V 
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VLT® 6000 HVAC Series 

SWITCH I-A 

91 92 93 
LI L2 13 

UNE 

as 89 
-DC *DC 

LOAD SHARING 

96 97 98 
U V W 

ROTOR 

01 02 03 

AUX RELAY 

Compact IP 54 

VLT 6006-6032, 200-240 V 

VLT 6016-6072, 380-460 V 

1752A893.10 

Compact NEMA 1 (IP 20) 

VLT 6042-6062, 200-240 V 

VLT 6100-6150, 525-600 V 

SWITCH 1-A 

'IV A 
'..1, 

2 111 AUX - 

::24Vdx 

-00 80 

*DC 89 

LI 91 

U 92 
3 93 

igg ii.3 

illgil 11 
100 1/4,1. 

RELAY 03 

lin ITCH I PIP,' 
AC. l'w k 4* 
- 

U 96 

97 

98 

u,swacm 2 

Compact IP 00 

VLT 6042-6062, 200-240 V 

VLT 6100-6150, 525-600 V 

5617204 I-4 

Ril-SYli8t6 2 

Compact IP 54 

VLT 6042-6062, 200-240 V 
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VLT® 6000 HVAC Series 

SWITCH 1-4 

1782A898.10 

RFI-SWITCH 

LINE 

L3 
93 
L2 
92 
LI 
91 

01 02 03 

AUX RELAY 

U V W 
96 97 98 

MOTOR 

Compact IP 20 

VLT 6102-6122, 380-460 V 

SWITCH 1-4 

-DC +DC 
88 89 

LOAD SHARING 

i752A897.10 

100 101 102 103 
LI L2 LI L2 

I 

RFI-SWITCH 

LOAD SHARING 

-DC +DC 
88 89 

UNE 

L3 
93 

92 
L2 

LI 
91 

Compact IP 54 

VLT 6102-6122, 380-460 V 

SWITCH 1-4 

AUX 04 

RELAY 06 

LI 91 

U 92 
L3 93 

61I-SWITCH I 

01 
02 NOT USED 
03 

U 99 

V 97 

98 

RFI-SWITCH 2 

+DC -DC 
89 68 

IP 00 

VLT 6175-6275, 525-600 V 

SWITCH -4 

RELAY T ogi 

1. 02 NOT USED 

03 f 

oil kij /MO 1:14 LI 91 

L2 92 
1.3 93 

-DC 88 
+DC 89 

RF1-SWITCH I 

U 96 

V 97 

98 

RFI-SWITCH 2 

Compact NEMA 1 (IP 20) 
VLT 6175-6275, 525-600 V 
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VLT® 6000 HVAC Series 

35 36 

-24V+ 

SWITCH 1-4 

RFI -5 WITCH 

01 02 03 

AUX RELAY 

AUX FAN 

100 101 102 103 
L1 U LI U 

UNE 
R S T 

91 92 93 
LI L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

IP 54, IP 21/NEMA 1 

VLT 6152-6352, 380-460 V 

35 36 

-24V+ 

SWITCH 1-4 

t 

MAINS GROUND 

MOTOR 
U V W 
96 97 98 
T1 12 13 

RFI-SWITCH 

01 02 03 

AUX RELAY 

UNE 

R S T 
91 92 93 
LI L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

175ZA816.10 

IP 00 
VLT 6152-6352, 380-460 V 

AUX FAN 

35 36 

-24V+ 

SWITCH -4 

RFI -SWITCH 

01 02 03 

AUX RELAY 

UNE 

AUX FAN 

100 101 102 103 
LI L2 LI L2 

R S T 
91 92 93 
L1 U L3 

LOAD SHARING 

- DC +DC 
88 89 

175ZA888.10 

I 

MOTOR 
U V W 
96 97 98 
T1 12 13 

IP 54, IP 21/NEMA 1 with disconnect and main fuse 
VLT 6152-6352, 380-460 V 

35 36 

-24V+ 

SWITCH 1-4 

RFI -SWITCH 

100 101 102 103 
01 02 03 

LI U LI U AUX RELAY 

MAINS GROUND 

MOTOR 
U V W 
96 97 98 
T1 T2 13 

UNE 

S T 
91 92 93 
L1 L2 L3 

LOAD SHARING 

-DC +DC 
88 89 

....... 
111:0 441141V(10,", 

nom,. ; 

175ZA8a7 10 

IP 00 with disconnect and fuse 
VLT 6152-6352, 380-460 V 

AUX FAN 

100 101 102 103 
LI U L1 U 

I 

MOTOR 
U V W 
96 97 98 
TI T2 13 
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VLT® 6000 HVAC Series 

*1 -SNITCH 1 

Soft charge Input snubber 

SWITCH 1-4 
105 BRAKE 
106 TEMP. 
104 KUX-ON 

24Vd.c. 

R/L1/91 

6/1.2/9 

T/L3/93 

Rif -swntm 2 

+DC 8 

-DC 88 

Earth bus bar ,z, 

176FA046.10 

Compact IP 00, NEMA 1 (IP 20), and IP 54 

VLT 6400-6550, 380-460 V 

R+/82 

U/71/96 

V/72/97 

W/T3/98 

Ea rth bus bar G) 
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VLT® 6000 HVAC Series 

IN Electrical installation, power cables 

111111111M1 0000 
U V W PE 

96 

MOTOR 

000 
L1 L2 L3 

MAINS 

1111111111 

000 
AUX 
RELAY 

Bookstyle IP 20 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

1751.11.317.11 

r T 

C1' 

1. 

4 04'2 CCP3 ® 
AUX RELAY 

U 

96 
V 

97 98 

1.1 

91 

88 

92 

(2) 

93 

89 

IP 20 and NEMA 1 

VLT 6006-6032, 200-240 V 

VLT 6016-6122, 380-460 V 

VLT 6016-6072, 525-600 V 

01 02 03 

AUX RELAY 

Compact IP 20, 

VLT 6002-6005, 
VLT 6002-6011, 
VLT 6002-6011, 

NEMA 1, and IP 54 

200-240 V 

380-460 V 

525-600 V 

0 

0 

0 

0 

010 

010 

91 
Ll 

92 
L2 

93 
L3 

88 
DC- 

89 
DC+ 

96 
U 

94® 

0 

0 
97 98 
V W 

UNE LOAD SHARING MOTOR 

95 EB 

0 0 
AUX RELAY 

IP 54 

VLT 6006-6032, 200-240 V 

VLT 6016-6072, 380-460 V 
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VLT® 6000 HVAC Series 

Electrical installation, power cables 
1796101.12 

IP 00 and NEMA 1 (IP 20) 

VLT 6042-6062, 200-240 V 

VLT 6100-6150, 525-600 V 

17.I.M12 

0 01 
4W 002 
RELAY 003 

004 
005 
006 
0103 
0106 
0104 

06N USED 

Ll 
91 91 

96 

U 

96 

V 

® 92 *9122 
0 

97 

° L3 Ow (48 

771.-DC -DC le 88 88 

+DC +DC 
89 89 

04110 0 
11 

0 0 
12 

AM FM 

IP 00 and NEMA 1 (IP 70) 

VLT 6175-6275, 525-600 V 

17041X112 

L2 92 

* 91'33 

001 

Oro 
004 
006 
006 
0105 

06 1 0 
0104 

RELIT 

MDT USED 

T1 @ 
- +DO 

LI L2 LI Up 88 89 71 

MOO 

cc LS 

®96 

V 

97 

w 

98 

IP 54 

VLT 6042-6062, 200-240 V 

LINE LOAD MARK MOTOR 

LI 12 L3 DC- DC+ U V W 

91 92 93 - 88 89 96 97 98 

O O O 
O 

O O 

Compact IP 54 

VLT 6102-6122, 380-460 V 

wa REIN 
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VLT® 6000 HVAC Series 

Electrical installation, power cables 

R/L1/91 

S/L2/92 

T/L3/93 

+DC89 

24Vea. 

-DC 66 

Earth bu bar (f) 

176FA203.10 

Compact IP 00, NEMA 1 (IP 20), and IP 54 

VLT 6400-6550 380-460 V 

MMNM 
FUSES 

R/L1/91 

S/L2/92 

T/L3/93 

+0C 89 

-DC Se 

02 03 01 
AUX RELAY 

U/T1/96 

Y/T2/97 

w/T3/60 

Eeren bu bar e 

without disconnectors and mains fuses 

2402.4. 

Ural bus bar 

176F A204.10 

Compact IP 00, NEMA 1 (IP 20), and IP 54 
VLT 6400-6550 380-460 V 

with disconnectors and mains fuses 

02 03 01 

U/11/96 

6/22/97 

W/23/98 

Earth bus bar e) 
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VLT® 6000 HVAC Series 

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 6002-6122, 380-460 and 

525-600 V the cables must be fastened with screws. 
For VLT 6042-6062, 200-240 V and for VLT 6152-6550, 
380-460 V, the cables must be fastened with bolts. 

These figures apply to the following terminals: 

Mains terminals (Nos.) 

Motor terminals (Nos.) 

Earth terminal (Nos.) 

VLT type 

3 x 200 - 240 V 

Tightening-up 

torque 

91, 92, 93 
L1, L2, L3 

96, 97, 98 
U, V, W 

94, 95, 99 

Screw/bolt 

size 

Allen 

key 

size 

VLT 6002-6005 

VLT 6006-6011 

VLT 6006-6016 

VLT 6016-6027 

VLT 6022-6027 

VLT 6032 

VLT 6042-6062 

0.5-0.6 Nm 

1.8 Nm (IP 20) 

1.8 Nm (IP 54) 

3.0 Nm (IP 20) 

3.0 Nm (IP 54)2) 

6.0 Nm 

11.3 NM 

VLT type Tightening-up 

3 x 380-460 V torque 

VLT 6002-6011 

VLT 6016-6027 

VLT 6016-6032 

VLT 6032-6052 

VLT 6042-6052 

VLT 6062-6072 

VLT 6102-6122 

VLT 6152-6352 

VLT 6400-6550 

VLT type 

3 x 525-600 V 

0.5-0.6 Nm 

1.8 Nm (IP 20) 

1.8 Nm (IP 54) 

3.0 Nm (IP 20) 

3.0 Nm (IP 54)2) 

6.0 Nm 

15 Nm (IP 20) 

24 Nm (IP 54)1) 

19 Nm4) 

42 Nm 

Tightening-up 

torque 

M3 

M4 

M4 

M53) 

M53) 

M63) 

M8 (bolt) 

Screw/bolt 

size 

M3 

M4 

M4 

M53) 

M53) 

M63) 

M83) 

3) 

M10 (bolt) 

M12 (bolt) 

Screw/bolt 

size 

4 mm 

4 mm 

5 mm 

Allen 

key 

size 

4 mm 

4 mm 

5 mm 

6 mm 

8 mm 

Allen 

key 

size 

VLT 6002-6011 

VLT 6016-6027 

VLT 6032-6042 

VLT 6052-6072 

VLT 6100-6150 

VLT 6175-6275 

0.5-0.6 Nm 

1.8 Nm 

3.0 Nm2) 

6.0 Nm 

11.3 Nm 

11.3 Nm 

M3 

M4 

M53) 4 mm 

M63) 5 mm 

M8 

M8 

1. Loadsharing terminals 14 Nm/M6, 5 mm Allen key 

2. IP 54 units with RF1 filter line terminals 6 Nm 

3. Allen screws (hexagon) 

4. Loadsharing terminals 9.5 Nm/M8 (bolt) 

Mains connection 

Mains must be connected to terminals 91, 92, 93. 
Mains voltage 3 x 200-240 V 

91, 92, 93 Mains voltage 3 x 380-460 V 

L1, L2, L3 Mains voltage 3 x 525-600 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. 

Motor connection 
The motor must be connected to terminals 96, 

97, 98. Earth to terminal 94/95/99. 

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. 

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-e-o 
U V W 

1 1 I 
96 97 98 

Y 

W 
O 0 

96 97 98 

A 
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Direction of motor rotation 

0 0 0 
U V W 

1 1 1 
96 97 98 

O o o 
U V W 

96 97 98 

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 

Ivi3,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). 

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. 

I NB!: 
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. 
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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). 

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 ROD instructions MI.66.AX.02. 

Installation of 24 Volt external DC supply 

Torque: 0.5 - 0.6 Nm 

Screw size: 

M3 
No. Function 

35(-), 36 (+) 24 V External DC supply 
(Available with VLT 6152-6550 380-460 V 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!: 
WUse 24 V DC supply of type PELV to ensure 

correct galvanic isolation (type PELV) on the 
control terminals of the 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. 

Terminal nos. I 88, 89 

Contact Danfoss if you require further information. 

DC bus connection is not available in 

VLT 6002-6005, 200-240 V 

VLT 6002-6011, 380-460 V 

VLT 6002-6011, 525-600 V 

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 ouput 1 

1+3 break, 1+2 make 

Max 240 V AC, 2 Amp 

Min. 24 V DC 10 mA or 

24 VAC, 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 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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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 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. 

0 0 0 0 0 0 000 00 0 
16 17 18 19 20 27 29 32 33 61 68 69 000000 01:10 000 
D IN DIN DIN DIN COM DIN DIN DIN DIN COM P N 

D IN 
RS485 85485 RS485 

0 0 0 0 0 0 0 0 0 0 0 0 
04 05 12 13 39 42 45 50 53 54 55 60 

COM A OUT A OUT +10V A IN A IN COM A IN 

RELAY +24V A OUT OUT A IN 
OUT 

17SNA370.10 

No. 

04, 05 

Function 

Relay output 2 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". 

Digital inputs. See parameters 300-307 Digital 

inputs. 

Ground for digital inputs. 

16-33 

20 

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 

55 

60 

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. 

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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1 

24Vd.c. 
max. 200mA 

SW4 

10Vd.c. 
max. 7mA 

0 1 1 1 

:aZZSZ% M :a-Z2S 
N N > > 

I I 0 0 
4 . I . . - . - 

-I 0 -. -. +1+1 0 -.... In 0 0 0 0 0 
I 

Int. 24Vd.c. 

L 1.12113.11 6117118 

Int. 24Vd.c.l IS 
SW4 on 

7 
mmmm20 Ell 29111111 

I 
Ext. 24Vd.c. 
SW4 off 

24Vd.c. 

BUS 
(Tx+, Rx+) 
(Tx-, Rx-) 

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 

tHIJOH 
1 2 3 4 

Switch 1 has no function. 

0 

2 

Switches 2 and 3 are used for terminating an RS-485 

interface to the serial communication bus 

1117 
NB!: 
When the frequency converter 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. 

I NB!: 

1110 

Please note that when Switch 4 is in position 

"OFF," the external 24 V DC supply is galvanically 

isolated from the frequency converter. 

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 

signal N is the negative potential (TX-,RX-). 

If more than one frequency converter is to be connected 

to a given master, use parallel connections. 

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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II Connection examples, 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 (A1). 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 . 

Danfos fora-Design Guide to learn more. 

Analogue inputs can be connected to terminals 53 [V], 

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 

External 
DC bus 
Input 

+10 Vdc 

0-10 Vdc 
Ref. Input* L 
0-10 Vdc [- 

Ref. inputs L 

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-fm m. 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. 

41111101MMiali=1:311 
UNIEMMI 

:4114!) Mt la E 9998 

ko4ummill 
S 

4-20 mA 
Ref. Input* I__ 

PE -z 

88 (-) 
89 (+) 

50 (+10 V OUT) 

53 (A IN) 

54 (A IN) 

Switch Mode 
Power Supply 

10 Vdc 24 Vdc 
17 mA 200 mA 
4 - + -j 

55 (COM A IN) 

60 (A IN) 

Reset* 

Lockout* 

Run/Stop* 

Reverses 

12 (+24V OUT) 

13 (+24V OUT) 

16 (D IN) 

20 (cam 0 IN) 

". 

SW4 

Interlock* 

Preset speed* 

Setup select* 

Setup select* 

17514A390.12 

27 (D IN) 

29 (0 IN) 

33 (D IN) 

5V 

RS 485 
Interface 

(Aux 0 
relay' ) 
Aux 02 

relayl) 
(Aux 01 
relay1) 

(Relay2)05° 

(Relay2)04 

(COM A OUT) 39 

(A OUT) 42 

(A OUT) 45 
me 

OV 
SW2 SW3 

(P RS-485) 68 

(N RS-485) 69 

(C01,1 RS-485) 61 

Motor 

Fault Indication' 
240 Vac, 2 A 

Run Indication. 
50 Vac, 1 A 

Output current Indication" 
4-20 mA 

Output speed Indications 
4-20 mA 

RS-485 
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Single-pole start/stop 

24V 

PAR. 302 

PAR. 304 

Start permitted with terminal 16. 

Parameter 300 = Run permissive [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 

- Start/stop using terminal 18. 

Parameter 302 = Start [1] 

- Quick-stop using terminal 27. 

Parameter 304 = Coasting stop, inverse [0] 

50 

53 

54 

55 

60 

Par. 306 Feedback 

Por. 311 Feedback 

Com. analog input 
0 -t OV 

n 
0-10 

21Digital speed up/down 

+24V 

PAR. 302 
Start 
PAR. 304 
Par. 303 
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 

1kohrn 

+ 10y out 

Por. 306 
Corn. analog Input 

-Parameter 308 = Reference [1] 

Parameter 309 = Terminal 53, min. scaling 
Parameter 310 = Terminal 53, max. scaling 

Run permissive 

r- 

Start command 
oath.. 

17.0.1417 

- Parameter 308 = Feedback [2]. 

- Parameter 311 = Feedback [2]. 

Transmitter connection 

Supplied 
by VLT 

+24V 
Corn. analog output 

Corn. analog Input 
PAR. 314. 4-20mA 

Tronsmittr 
with oternol 
supply 54 

55 Corn. 0- 
Supply o 

60 PAR. 
0/4-20rnA 

170.211.1 

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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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 frequency converter. 
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. Display 

2. Keys for changing display mode 
3. Keys for changing program parameters 
4. Indicator lamps 
5. Keys for local operation 

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 Data change lock. 

2 

3 

'' 

DISPLAY 
MODE 

CHANGE 
DATA 

QUICK 
MENU 

CANCEL 

EXTEND 
MENU 

OK 

ALARM WARNING ON 

HAND OFF AUTO RESET 
CTADT TAD CTADT 

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 
NODE 

CHANGE 
DATA 

QUICK 
MENU 

[DISPLAY MODE] 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 Series 

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. 

[+/-] 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. 

17671.02111 

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. 

I NB!: 

141? 

The voltage indicator lamp is activated when 
the frequency converter receives voltage. 

Local control 
Underneath the indicator lamps are keys 

for local control. 

HAND 
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 Isb - Setup select msb 
Jog 
Run permissive 

Lock for data change 
Stop command from serial 

communication 

NB!: 
114.17 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 
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!: 

1114 

An active HAND-OFF-AUTO signal via the digital 

inputs will have higher priority than the control 

keys [HAND START]-[AUTO START]. 
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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. 
See also List of warnings and alarms. 

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. 

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. 

1st line 

2nd line 

3rd line 

4th line 

VAR 1. 1 VAR 1.2 VAR 1.3 

1% 

SETUP 

'STATUS 

Display mode, cont. 
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. 

ul 
z 

Status line (4th line): 

80.0% 5 08A 2.I5kW 

The left part of the status line indicates the 

control ele-ment of the 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 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 
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. 
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FREQUENCY 

40.0Hz SAP 

'AUTO REMOTE RUNNING 

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. 

100:7.814 5.9kW 

AUTO REMOTE RUNNING 

0 

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_ 

501110.HZ 

- - 

AUTO REMOTE RUNNING 

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 
[+/-] 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 4-/- 40Hz 

4411 H z qur 
0 11.111111111.7-6.° 
HAND LOCAL RUNNING 
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Navigation between display modes 

DISPLAY 
MODE 

Press briefly 

USE +/- 40Hz 

FREQUENCY 

03.0Hz 
AUTO REMOTE RUNNING 

40 0 H z".T" 

-HAND LOCAL RUNNING 

Display mode IV 

175ZA697.10 

Display mode I 

DISPLAY 
MODE 

With remote 
reference 

DISPLAY 
MODE 

With local reference 

DISPLAY 
MODE 

Keep the [DISPLAY 

MODE] key down 

DISPLAY 
MODE 

Display mode II 

REF% CURR. A POW., KW 

40.0 Hzi'. 

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 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 [+1-] 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 

e-N 2 4 H 7 SETUP 

205 MAX. REFERENCE 

00000,000 Hz --- 

0 

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 

. 90 A 
SETUe- P 

.. -.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 

50.0 Hz 
C'S 

SETUP 

209 JOG FREQUENCY 

op 0 Hz 

0 

Then the chosen digit is changed infinitely by 

means of the [+/-] keys: 

FREQUENCY 

209 JOG FREQUENCY 

0 0 Hz 

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 MODE] 

+ [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 
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 Sets output characteristics of drive based on voltage 
ofmotor. 

4 104 Motor Frequency 

5 105 Motor Current 

6 106 Motor Nominal Speed 

7 201 Minimum Frequency 

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. 

8 202 Maximum Frequency Sets maximum controlled frequency at which motor 
will run. 

9 206 Ramp Up Time 

10 207 Ramp Down Time 

11 323 Relay1 Function 
12 326 Relay 2 Function 

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 dataor settings in 

accordance 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 

parameter, use < and > 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. 
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DISPLAY 

MODE 

CHANGE 

DATA 

QUICK 

MENU 

CANCEL 

EXTEND 

MENU 

OK 

v 
°ALARM °WARNING OON 

HAND 
START 

OFF 
STOP 

AUTO 
START 

NB!: I Programming of extended parameters functions 
available through EXTENDED MENU key is 

done in accordance with same procedure 

as described for Quick Menu functions. 
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Programming 

EXTEND 
MENU 

Using the [EXTEND MENU] key, it 

is possible to have access to all 

the parameters for the frequency 
converter. 

Operation and Display 001-017 
This parameter group allows to set up parameters 

such as language, display readout and the possibility of 

making the function keys on the control unit inactive. 

001 Language 

(LANGUAGE) 

[-Value: .777,1 
*English (ENGLISH) [0] 

German (DEUTSCH) [1] 

French (FRANCAIS) [2] 

Danish (DANSK) [3] 

Spanish (ESPMOL) [4] 

Italian (ITALIANO) [5] 

Swedish (SVENSKA) [6] 

Dutch (NEDERLANDS) [7] 

Portuguese (PORTUGUESA) [8] 

Finnish (SUOMI) [9] 

State when delivered may vary from factory setting. 

Function: 
The choice in this parameter defines the language 

to be used on the display. 

TDescription OfT-Choice: 

There is a choice of the languages indicated. 

The Setup configuration 
The frequency converter 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 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, 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 frequency converter 
to another by moving the control panel. First all 

parameter values are copied to the control panel. This 

can then be moved to another frequency converter, 

where all parameter values can be copied from the 

control unit to the frequency converter. 

002 Active Setup 

(ACTIVE SETUP) 

[-Value: 
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] 

[7-Function: 
The choice in this parameter defines the Setup number 

you want to control the functions of the 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. 

[-Description 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 common 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. 

Multi Setup [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. 0 = display text [] = value for use in communication via serial communication port 
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Connection examples 
Setup change 

4 

5 

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, Isb [4] 

Parameter 307 = Selection of Setup, msb [4] 

Parameter 002 =MultiSetup [5]. 

Copying of Setups 

(SETUP COPY) 

[Value:, 
*No copying (NO COPY) 

Copy active Setup to Setup 1 

(COPY TO SETUP 1) 

Copy active Setup to Setup 2 

(COPY TO SETUP 2) [2] 

Copy active Setup to Setup 3 

(COPY TO SETUP 3) [3] 

Copy active Setup to Setup 4 (COPY TO SETUP 4) [4] 

Copy active Setup to all 

(COPY TO ALL) 

[0] 

[1] 

[5] 

I Function: 
A copy is made from the active Setup selected in 

parameter 002 Active Setup to the Setup or Setups 
selected in parameter 003 Copying of Setups. 

.1 NB!: 

II`, 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. 

I I 

(UPLOAD ALL PARAMET.) 

Download all parameters 
(DOWNLOAD ALL PARAM.) 

Download power-independent par. 

(DOWNLOAD SIZE INDEP.) 

[1] 

[2] 

[3] 

Function: 
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 frequency converter to 

another by moving the control panel. 

Description'ipfthOice:' 
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 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 frequency converter 
that has a different rated power than the one from 

where the parameter Setup originates. 

NB!: I 
IuploI: 4 ading/Downloading can only be carried 

out in the 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. 

*No copying (NO COPY) [0] 

Upload all parameters 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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005 Max. value of user-defined readout 
(CUSTOM READOUT) 

0.01 - 999,999.99 * 100.00 

Function: 
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 

readout. The programmed value is reached when 

the output frequency in parameter 202 Output 
frequency high limit, fm Ax is reached. The unit also 

decides whether the ratio between output frequency 

and readout is linear, square or cubed. 

[Description of choice: 

Set the required value for max. output frequency. 

['Function: 
Custom 
readout 
Par. 005 

linear 
units 
(*.g. flow 

175HA332.12 

Kuble 
units 
(e.g. power) 

Output frequency 
high limit 
Par. 202 

Select a unit to be shown in the display in connection 
with parameter 005 Max. value of user-defined readout. II . -.so 
If units such as flow or speed units are selected, the 

. ' 
ratio between readout and output frequency 

*No unit 1 [0] GPM 1 [21] 
will be a linear one. 

% 1 al/s 1 22 
rpm 1 [2] 

g 
g 

[ 

al/min 1 [23] If pressure units are selected (bar, Pa, MWG, PSI, 
ppm 1 [3 gal/h 1 [24] etc.), the ratio will be square. If power units (HP, 
pulse/s 1 [4 lb/s 1 [25] kW) are selected, the ratio will be cubed. 
1/s 1 [5] lb/min 1 [26] 
l/min 1 [6] lb/h 1 [27] The value and the unit are shown in display mode 

I/h 1 [7] CFM 1 [28] whenever User-defined readout [10] has been selected 
kg/s 1 [8] ft 3/s 1 [29] in one of parameters 007-010 Display readout. 
kg/min 1 [9 ft 3/min 1 [30] 
kg/h 1 [10] ft 3/h 1 [31] F.-Description .of choice: 
m 3/S 1 [11] ft 3/min 1 2 
m 3/min 1 [12] ft/s 1 

[ 
[333] ] 'Select 

the required unit for User-defined readout . 

m 3/h 1 [13] in wg 2 [34] 
m/s 1 [14] ft wg 2 [35] 
mbar 2 [15] PSI 2 [36] 
bar 2 [16] lb/in 2 [37] li 1 

Pa 2 [17] HP 3 [38] 
kPa 2 [18] 
MWG 2 [19] Value: 7 
kW 3 [20] Resulting reference [ %] (REFERENCE [%]) [1] 

Flow and speed units are marked with 1. Resulting reference [unit] (REFERENCE [UNIT]) [2] 

Pressure units with 2, and power units with *Frequency [Hz] (FREQUENCY [HZ]) [3] 
3. See figure in next column. % 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] (OURS RUN [H]) 

User-defined readout [-] 

(CUSTOM READ.[UNITS])) [10] 

Setpoint 1 [unit] (SETPOINT 1 [UNITS]) [11] 

Setpoint 2 [unit] (SETPOINT 2 [UNITS]) [12] 

Feedback 1 (FEEDBACK 1 [UNITS]) [13] 

Feedback 2 (FEEDBACK 2 [UNITS]) [14] 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

.II 

[4] 

[51 

[6] 

[71 

[8] 

[91 
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Feedback [unit] (FEEDBACK [UNITS]) 

Motor voltage [V] (MOTOR VOLTAGE [V]) 

DC link voltage M (DC VOLTAGE [V]) 

Thermal load, motor [%] 

(THERM.MOTOR LOAD [%]) 

Thermal load, VLT [%] 

(THERM.DRIVE LOAD [%]) 

Digital input [Binary code] 

(DIGITAL INPUT [BIN]) 

Analogue input 53 [V] (ANALOG INPUT 53 [V]) 

Analogue input 54 M (ANALOG INPUT 54 [V]) 

Analogue input 60 [mA] 

(ANALOG INPUT 60 [MA]) 

Relay status [binary code] (RELAY STATUS) 

Pulse reference [Hz] (PULSE REFERENCE [HZ]) 

External reference [%] (EXT. REFERENCE [%]) 

Heat sink temp. [°C] (HEATSINK TEMP [°C]) 

Communication option card warning 

(COMM OPT WARN [HEX]) 

L.CP display text (FREE PROG.ARRAY) 

Status word (STATUS WORD [HEX]) 

Control word (CONTROL WORD [HEX]) 

Alarm word (ALARM WORD [HEX]) 

PID output [Hz] (PID OUTPUT [HZ]) 

PID output [%] (PID OUTPUT [%]) 

[15] 

[16] 

[17] 

[18] 

[19] 

[20] 

[21] 

[22] 

[23] 

[24] 

[25] 

[26] 

[27] 

[28] 

[29] 

[30] 

[31] 

[32] 

[33] 

[34] 

[Function: 
This parameter allows a choice of the data value to 

be shown in the display, line 2, when the 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, RefmiN 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 [Hz] gives the output frequency 
from the frequency converter. 

% of maximum output frequency [%] 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 frequency converter. 

Thermal load, motor [%] 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 [%] states the calculated/ 
estimated thermal load on the 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. 

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 

* = factory setting. 0 = display text J = value for use in communication via serial communication port 
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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 [ %J 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, RefmAx. 

Heat sink temp. [°C] states the present heat sink 

temperature of the 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. 
LCP display text shows the text programmed in 

parameter 533 Display text 1 and 534 Display text 

2 via LCP or the serial communication port. 

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 UP, DN & LEFT, RIGHT arrow 
keys on the LOP. 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: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
/E0AAO0E106./-() 0123456789 'space' 
'space' is the default value of parameter 533 & 

534. To erase a character that has been entered, 
it must be replaced with 'space'. 
Status word displays the actual drive status 
word (see parameter 608). 

Control word displays the actual control word 
(see parameter 607). 

Alarm word displays the actual alarm word. 
PID output shows the calculated PID output 
in the display in either Hz [33] or percentage 
of max frequency [34]. 

I I : 

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 MODE] 

button. Data option LCP display text [29] cannot 
be selected with Small display readout . 

F-DesCrjptiOn of ichoice: 

There is a choice of 33 different data values, see 
parameter 007 Large display readout. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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009 Small display readout 1.2 

(SMALL READOUT 2) 

[Value:, 
See parameter 007 Large display readout 

*Motorcurrent [A] [5] 

Fuhctipn::. 
See the functional description for parameter 008 Small 
displareadout. Data option LCP display text [29] 

cannot be selected with Small display readout. 

Description of choice: 

There is a choice of 33 different data values, see 

parameter 007 Large display readout. 

010 Small display readout 1.3 

(SMALL READOUT 3) 

ri1 'e 
Se parameter 007 Large display readout 

*Power [kW] [6] 

rFunction: 
See the functional description for parameter 008 Small 
data readout. Data option LCP display text [29] cannot 

be selected with Small display readout . 

iDescription of choice: 
There is a choice of 33 different data values, see 

parameter 007 Large display readout. 

. 

Value: 
Hz (HZ) 

*% of output frequency range (%) (% OF FMAX) 

1,,Functiort: 
This parameter decides the local reference unit. 

Description of ch'oicé:I. 

Choose the required unit for local reference. 

012 Hand start on LCP 

(HAND START BUN) 

Disable (DISABLE) 

*Enable (ENABLE) 

[0] 

[1] 

[Function: 
This parameter allows selection/deselection of the 

Hand start key on the control panel. 

[Description, of choice: 
If Disable [0] is selected in this parameter, the 

[HAND START] key will be inactive. 

: 

Disable (DISABLE) 

*Enable (ENABLE) 

[FUnctiOn: 
This parameter allows selection/deselection of the 
local stop key on the control panel. 

[0] 

[1] 

V',71 

L Description of-choice:' 
If Disable [0] is selected in this parameter, the 

[OFF/ STOP] key will be inactive. 

I 
I NB!: 

If Disable is selected, the motor cannot be 

stopped by means of the [OFF/STOP] key. 

. 

I 

rypfue::: 
Disable (DISABLE) 

*Enable (ENABLE) 

rFunCtion: 

[0] 

[1] 

. . 

This parameter allows selection/deselection of the 
auto start key on the control panel. 

rOesciiption 'of 
If Disable [0] is selected in this parameter, the 

[AUTO START] key will be inactive. 

. 

1-Value:' 
Disable (DISABLE) 

*Enable (ENABLE) 

Function 
This parameter allows selection/deselection of the 
reset key on the control panel. 

* = factory setting. 0 = display text P = value for use in communication via serial communication port 

[0] 

[1] 
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esCription -of choice: 

If Disable [0] is selected in this parameter, the 
[RESET] key will be inactive. 

NB!: 
yapOnly select Disable [0] if an external reset signal 

has been connected via the digital inputs. 

016 Lock for data change 

(DATA CHANGE LOCK) 

yalue: 
*Not locked (NOT LOCKED) 

Locked (LOCKED) 

tifiCtion:., 
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. 

eScriptioni of ChOice:.: , 
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 300307 Digital inputs. 

017 Operating state at power up, local control 

(POWER UP ACTION) 

*Auto restart (AUTO RESTART) 

OFF/Stop (OFF/STOP) 

[0] 

[1] 

,Unction: 
Setting of the desired operating mode when the 

line voltage is reconnected. 

ITDescription of choice: 

Auto restart [0] is selected if the frequency converter is to 

start up in the same start/stop condition as immediately 

before power to the frequency converter is cut off. 

OFF/Stop [1] is selected if the frequency converter 
is to remain stopped when the line voltage is 

connected, until a start command is active. To 

restart, activate the key [HAND START] or [AUTO 

START] by using the control panel. 

I NB!: 
IVIf [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. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Load and Motor 100-117 

This parameter group allows 
the con-figuration of regulation 
parameters and the choice of 
torque characteristics to which 
the frequency converter is to be 

(M= 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 parameters that are of significance for 

a given application. 

atal!.1 
*Open loop (OPEN LOOP) 

Closed loop (CLOSED LOOP) 

[0] 

[1] 

EFunction: 
This parameter is used for selecting the configuration 

to which the frequency converter is to be adapted. 

rDescriptiprroCOhoiCe:: 

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. 

11 . 

*Automatic Energy Optimisation 
(AEO FUNCTION) 

Parallel motors (MULTIPLE MOTORS) 

[0] 

[1] 

[function: 
This parameter allows a choice of whether the frequency 

converter has one or several motors connected to it. 

[Description of choice: 

If Automatic Energy Optimisation [0] has been 

selected, only one motor may be connected to the 
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. 

1. 

0.75 

645 

0.1 0.1 0.4 OS 0.0 0.7 0.0 0.0 4.0 
4AL, 

Frquncy 

102 Motor power, PM,N 

(MOTOR POWER) 

EValue: 
0.25 kW (0.25 KW) 

0.37 kW (0.37 KW) 

0.55 kW (0.55 KW) 

0.75 kW (0.75 KW) 

1.1 kW (1.10 KW) 

1.5 kW (1.50 KW) 

2.2 kW (2.20 KW) 

3 kW (3.00 KW) 

4 kW (4.00 KW) 

5,5 kW (5.50 KW) 

7,5 kW (7.50 KW) 

11 kW (11.00 KW) 

15 kW (15.00 KW) 

18.5 kW (18.50 KW) 

22 kW (22.00 KW) 

30 kW] (30.00 KW) 

37 kW (37.00 KW) 

45 kW (45.00 KW) 

* = factory setting. 0 = display text l] = value for use in communication via serial communication port 

[25] 

[37] 

[55] 

[75] 

[110] 

[150] 

[220] 

[300] 

[400] 

[550] 

[750] 
[1100] 

[1500] 

[1850] 

[2200] 

[3000] 

[3700] 

[4500] 
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55 kW (55.00 KW) 

75 kW (75.00 KW) 

90 kW (90.00 KW) 

110 kW] (110.00 KW) 

132 kW (132.00 KW) 

160 kW (160.00 KW) 

200 kW (200.00 KW) 

250 kW (250.00 KW) 

300 kW (300.00 Km 
315 kW (315.00 KW) 

355 kW (355.00 KW) 

400 kW (400.00 KW) 

450 kW (450.00 KW) 

500 kW (500.00 KW) 

*Depends on the unit 

Functidn: 
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 PM,N has been selected 

that depends on the type of unit. 

[5500] 

[7500] 

[9000] 

[11000] 

[13200] 

[16000] 

[20000] 

[25000] 

[30000] 

[31500] 

[35500] 

[40000] 

[45000] 

[50000] 

peacriptiori;:oftticireet 
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 

(MOTOR VOLTAGE) 

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] 

550 V [550] 

575 V [575] 

*Depends on the unit 

E -: Function: 
This is where the rated motor voltage UM,N is 

set for either star Y or delta 0. 

Description otchoice: 
Select a value that equals the nameplate data on 

the motor, regardless of the line voltage of the 
frequency converter. Furthermore, alternatively it is 

possible to set the value of the motor voltage infinitely 

variably. Also refer to the procedure for infinitely 

variable change of numeric data value. 

* = factory setting. 0 = display text ] = value for use in communication via serial communication port 
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I NB!: 
Changing 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. 

104 Motor frequency, fM,N 

(MOTOR FREQUENCY) 

*50 Hz (50 HZ) 

60 Hz (60 HZ) 

[50] 

[60] 

Function: 
This is where the rated motor frequency fM,N is selected. 

DescriptionTOIT ce 

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. 

" 

0.01 - Ivp-,mAx A * Depends on the unit 

Function: 
The rated motor current IM,N forms part of the frequency 

converter calculations i.a. of torque and motor thermal 

protection. Set the motor current lvaN, taking into 

account the star Y or delta connected motor. 

Set a value that equals the nameplate data on the motor. 

I NB!: 

lipt,4 - It is important to enter the correct value, since 

this forms part of the WC + control feature. 

106 Rated motor speed, nM,N 

(MOTOR NOM. SPEED) 

slue: 
100 - fM,N x 60 (max. 60000 rpm) 

*Depends on parameter 102 Motor power, P M,N 

t"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. 

LDeacriOtioh of choice: 
w 

Choose a value that corresponds to the 

motor nameplate data. 

I NB!: 
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. 

rValye: 

. . , 

I 

*Optimisation disable (NO AMA) 

Automatic adaptation (RUN AMA) 

Automatic adaptation with LC-filter 

(RUN AMA WITH LC-FILT) 

rFunction: 
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 

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 frequency converter, 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. 

NB!: 
It is important to run AMA with any 

motors 55 kW/ 75 HP 

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 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 

* = factory setting. () = display text P = value for use in communication via serial communication port 
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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 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 frequency converter. 

If automatic motor adaptation is to be discontinued, 

press the [OFF/STOP] key. 

I NB!: 

110 
AMA is not allowed on motors connected 
in parallel. 

Rieicription Of ch61ciF 
Select Automatic adaptation [1] if the 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 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 frequency converter or connect terminal 

18 (start) to 24 V DC (possibly from terminal 12). 

5. After a normal sequence, the display reads: AMA 

STOP. After a reset, the 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 

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, U M,N 

* Depends on par. 103 Motor voltage, U A4,N 

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 . 

esdribtiory bfschoice: 

Set the start-up voltage at 0 Hz. The maximum voltage 

depends on parameter 103 Motor voltage, UM,N. 

109 Resonance damping 

(RESONANCE DAMP.) 

r Value: 

0 - 500 % * 100 % 

Functiob: 
High-frequency electric resonance problems between 
the frequency converter and the motor can be 

eliminated by adjusting the resonance damping. 

7peiEijotion;:of,:shoi0: 
Adjust the damping percentage until the motor 

resonance has disappeared. 

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. 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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110 High break-away torque 

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 

frequency converter (inverter). 0 sec. corresponds 
to no high break-away torque. 

Description of choice: 

Set the necessary time in which a high starting 

torque is desired. 

Flia 
0.0 - 120.0 sec. 

I 

* 0.0 sec. 

Function: 
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. 

13-escription of choice:. 

Set the desired time until acceleration is to begin. 

112 Motor preheater 

(MOTOR PREHEAT) 

*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 motor. 

The motor preheater is only active during stop. 

.Description 'of choice `M` ; 

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. 

113 Motor preheater DC current 
MO 

[Value: 
0 - 100 % * 50 % 

The maximum value depends on the rated motor 
current, parameter 105 Motor current, IM,N. 

I 

The motor can be preheated at stop by means of a DC 

current to prevent moisture from entering the motor. 

LwaifitrofT, 
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). This function can also 

be used to generate a holding torque. 

If too high a DC current is supplied for too 
long, the motor can be damaged. 

* = factory setting. 0 = display text [I = 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 percentage of the rated motor current IM,N. 

In parameter 115 DC braking time, the DC braking 

time is selected, and in parameter 116DC 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. 

I NB!: 
ItlipThe 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. 

B 

: 

rValue: 
0 I V L,M T ." X 3: 100 [70] * 50 % N 
The maximum value depends on the rated 

motor current. If the DC braking current is 

active, the frequency converter has a switching 

frequency of 4 kHz. 

Function: 
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 

cut-in 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. 

F.-Description 'oUchorce: 

To be set as a percentage value of the rated motor 

current IM,N set in parameter 105 Motor current, Ivg,N. 

100% DC braking current corresponds to IM,N. 

Make sure not to supply too high a braking 

current for too long.The motor will be 

damaged because of mechanical overload 

or the heat generated in the motor. 

D . 

B : 

Value: 
0.0 - 60.0 sec. * OFF 

Function: 
This parameter is for setting the DC braking time 
for which the DC braking current (parameter 
113) is to be active. 

Description of:choice: 

Set the desired time. 

116 DC brake cut-in frequency 

(DC BRAKE CUT-IN) 

0.0 (OFF) - par. 202 
Output frequency high limit, fmAx * OFF 

Function: 
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 choice: 

Set the desired frequency 

117 Motor thermal protection 

(MOT. THERM PROTEC) 

rValue: 
No protection (NO PROTECTION) [0] 

Thermistor warning (THERMISTOR WARNING) [1] 

Thermistor trip (THERMISTOR FAULT) [2] 

ETR Warning 1 (ETR WARNING 1) [3] 
*ETR Trip 1 (ETR TRIP 1) [4] 

ETR Warning 2 (ETR WARNING 2) [5] 
ETR Trip 2 (ETR TRIP 2) [6] 

ETR Warning 3 (ETR WARNING 3) [7] 
ETR Trip 3 (ETR TRIP 3) [8] 

ETR Warning 4 (ETR WARNING 4) [9] 
ETR Trip 4 (ETR TRIP 4) [10] 

1-Function: 
The 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 analog 

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 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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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. 

[Description 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 frequency converter can also be programmed to 

give off a warning signal via one of the digital outputs. 

Select ETF? Trip 1-4 if tripping is desired when the 

motor is overloaded according to the calculations. 

t 

2000 

1000 

6 
5 
4 
3 

2 

100 

60 
50 
40 
30 
20 

10 

[s] 
V; 

four = i X film 

four = 2 x 

four= 0.2xfYN 

1, 
-171:1-1 

-h. 
me- 

1 0 1 2 1 4 1 6 1 8 2 0 

I NB!: 
Itla In UL / cUL applications ETR provides class 

20 motor overload profection in accordance 
with National Electrical Code. 

118 Motor power factor (Cos o) 

(MOTOR PWR FACT) 

0.50 - 0.99 

F.Fonctipn:: 

* 0.75 

This parameter calibrates and optimizes the AEO 

function for motors of different power factor (Cos o). 

rDescrip,tioria,choice:, 
Motors having > 4 poles have a lower power factor 
which would restrict or prevent use of the AEO function 

for energy savings. 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 4 and 2 poles. 

* = factory setting. 0 = display text p = value for use in communication via serial communication port 
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References and Limits 200-228 
rout 

f MAX.(202) 
Ref. 

fM,N (104) 

MIN.(201) 

175HA334.10 

Ramp up Ramp down 

In this parameter group, the frequency and reference 

range of the frequency converter are established. 

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, 

reference and feedback. 

, s 

Value: 
*0 -120 Hz (0 - 120 HZ) 

0 - 1000 Hz (0 - 1000 HZ) 

[0] 

[1] 

17.FOnction:, 

This is where to select the maximum output 

frequency range to be set in parameter 202 

Output frequency high limit, fmAx. 

FrEtescriptionof:hoiCe:... 
Select the required output frequency range. 

201 Output frequency low limit, fmiN 

(MIN. FREQUENCY) 

Value: 
0.0 - fMAX * 0.0 HZ 

['Function: 
This is where to select the minimum output frequency. 

I-Description of-choice:- 

A value from 0.0 Hz to the Output frequency high limit, 

fMAx frequency set in parameter 202 can be selected. 

202 Output frequency high, limit, fmAx 

(MAX. FREQUENCY) 

Ralite:..: 
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. 

NB!: 

141 The output frequency of the frequency 

converter can never assume a value higher 

than 1/10 of the switching frequency 

(parameter 407 Switching frequency. 

A value from fmiN to the choice made in parameter 

200 Output frequency range can be selected: 

* = factory setting. 0 = display text p = value for use in communication via serial communication port 
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Reference handling 
Reference handling is shown in the block 
diagram underneath. 
The block diagram shows how a change in a parameter 
can affect the resulting reference. 

Parameters 203 to 205 Reference handling, minimum 

and maximum reference and parameter 210 Reference 
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 analog 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 
Display 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 

Minimum reference, Ref MIN to Maximum reference, Ref 

MAX. 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, WIN and parameter 

202 Output frequency high limit, fmAx. 

i NB!: 
If the local reference is active, the 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 reference. 

Preset references 

Ref. I par. 211 

Ref. 2 par. 212 

Ref. 3 par. 213 

Ref. 4 par. 214 

External ref. 

Ma. Input 53. par. 305 
e(0-10v) 

Ma. Input 54, par. 311 
400-10V) 

Ma. Input ISO, par. 314 
(0-20rnA) 

Pulse_r_of. trout 17/29 opor. au!, .PUP 

Serial comm. ref. 
(3200%) 

i- 
Setpoint 1 e--1 

See par. 413-419 
SetpoInt 2 I 

Preset ref. lob, par. 300-307 / Preset ref. msb. par. 300-307 

Scale 
to X 

Scala 
nY 

to 

Scale F02.4 
to X 

\200/ 
OX\ 

Feedback function 

111:1 Sum 

X+Y 

e- Y91Relathe 

i.XY/Id0 

P f/ 

\1013/1_ 
/73T\ 

Fit/MIDI \ 

Preset ref. 111 

Par. 300-307 

LCP: 
External 
reference In X 

Re. function, par. 210 

V 
Remote 
controlled 
reference 

Feedback setpoint 

Canna. mode par. 100 

Speed 
Open Loop 

rreex. M. par. 300-307i 

E/ 
risir\ 

rws. mt. 

Process 
Closed Loop - to 
Mk, 
onft. rwl 

LCP: 
Resulting 
reference in % 

* = factory setting. 0 = display text a = value for use in communication via serial communication port 

Resulting ref. ----00 

LCP: 
Result ng 
reference unit 

175H1375.14 
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203 Reference site 
(REFERENCE SITE) 

:.Valuer.: - 
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: 

*Hand/Auto linked reference Unit 

(LINKED TO HAND/AUTO) [0] Par. 100 Configuration = Open loop Hz 
Par. 100 Configuration = Closed loop Par. 415 Remote reference (REMOTE) [1] 

Local reference (LOCAL) [2] 

I Function: 
This parameter determines the location of the active 

reference. If Hand/Auto linked reference [0] is selected, 

the resulting reference will depend on whether the 

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 
Hand/Auto 101 

Remote 111 

Local [2] 

Hand mode 
Local ref. active 
Remote ref. active 
Local ref. active 

Auto mode 
Remote ref. active 

Remote ref. active 

Local ref. active 

Description 

If Hand/Auto linked reference 10) 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. 

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 * 0.000 

Function: 
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. 

'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. 

' r Value 
L._ - 

Parameter 100 Configuration = Open loop 10] 

Parameter 204 RefMIN - 1000.000 Hz * 50.000 Hz 

Parameter 100 Configuration = Closed loop [1] 

Par. 204 Ref MIN 

- par. 414 Maximum feedback * 50.000 Hz 

EFUriction: 
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 ). 

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 

Tbecription of -choice: ,J 
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. 

I. 

I Value: - 

1 - 3600 sec. * Depends on the unit 

The ramp-up time is the acceleration time from 0 

Hz to the rated motor frequency fM,N (parameter 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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104 Motor frequency, fM,N). It is assumed that the 
output current does not reach the current limit (set 

in parameter 215 Current limit lum). 

foie 

f MAX.(202) 
Rel. 

f1.4.N (104) 

f 1101.(201) 

17514A334.10 

[Description of choice: 

Program the desired ramp-up time. 

II 

(Value: 
- 3600 sec. * Depends on the unit 

Function:: 
The ramp-down time is the deceleration time 

from the rated motor frequency fM,N (parameter 

104 Motor frequency, f m,N) to 0 Hz, provided 
there is no overvoltage in the inverter because of 

the motor acting as a generator. 

Description of:choice: 
Program the desired ramp-down time. 

208 Automatic ramp-down 

(AUTO RAMPING) 

LValue: 
Disable (DISABLE) 

*Enable (ENABLE) 

Functipn: 

[0] 

[1] 

This function ensures that the frequency converter 
does not trip during deceleration if the ramp-down 
time set is too short. If, during deceleration, the 

frequency converter registers that the intermediate 

circuit voltage is higher than the max. value (see list 

of warnings and alarms), the frequency converter 

automatically extends the ramp-down time. 

NB!: 
If the function is chosen as Enable [1], the ramp 
time may be considerably extended in relation to 
the time set in parameter 207 Ramp-down time. 

[Description of choice:. 
Program this function as Enable [1] if the frequency 

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 - 

- 

Par. 201 Output frequency Low limit - par. 202 
Output frequency high limit * 10.0 HZ 

`:'Function: - 

The jog frequency fJoG is the fixed output frequency 
at which the frequency converter is running when 
the jog function is activated. 
Jog can be activated via the digital inputs. 

,Description of choice:. 
Set the desired frequency. 

* = factory setting. 0 = display text p = 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: 
Par. 205 Maximum reference: 
Par. 211 Preset reference: 
Par. 308 Terminal 53, analog input: 
Par. 309 Terminal 53, min. scaling: 
Par. 310 Terminal 53, max. scaling: 

10 Hz 

50 Hz 

15% 

Reference [1) 

OV 
10V 

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 

percentage of the reference range. If terminal 53 

is energized by an analog input voltage of 4 V, the 

resulting reference will be as follows: 

Par. 210 Reference type = Sum [o] 

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 present external references. If terminal 53 

is energized by an analog input voltage of 4 V, the 

resulting reference 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 reference 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 

reference 1 is programmed for 0%. 

Ref. [ix] 

Par. 205 
Ref. max. = 50 

30 

20 

Par. 204 
Ref. min. = 10 

0 
Par. 309 
Terminal 53 = OV 

10 Ref. signal [V] 
Par. 310 
Terminal 53 = 10V 

[-Value: 
*Sum (SUM) [0] 

Relative (RELATIVE) [1] 

External/preset (EXTERNAUPRESE I ) [2] 

['Function.: 
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 choice: 
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 percentage 
of the reference range (RefMIN- RefMM). 

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 analog 

references, pulse references and any references 
from serial communication. 

* = factory setting. 0 = display text 3 = value for use in communication via serial communication port 
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I NB!: 
14.) 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. 

211 Preset reference 1 

l 

213 Preset reference 3 

(PRESET REF. 3) 

214 Preset reference 4 

(PRESET REF. 4) 

P/#10 '!;;.; 

-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 

reference range (RefmiN - Ref MAx) 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. 

Current limit is for protection of the frequency converter. 

If the current limit is set within the range of 1.0-1.1 

x IVLT,N (the rated output current of the frequency 

converter), the frequency converter can only handle a 

load intermittently, i.e. for short periods at a time. After 

the load has been higher than IvLT,N, it must be ensured 
that for a period the loa-d is lower than Ivo-,N. Please 

note that if the current limit is set to less than IvLT.N, the 
acceleration torque will be reduced correspondingly. 

If the drive is in current limit and a stop command 
is initiated with the stop button on the LOP key 

pad, the drive output is immediately turned off 

and the motor will coast to a stop. 

rPesCriOtiOti7Ot f .choice:. 

Set the required maximum output current ILIM. 

216 Frequency bypass, bandwidth 

(FREQUENCY BYPASS B.W.) 

0 (OFF) - 100 Hz 

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. 

L.J 
* Disable 

Terminal 17/29/33 

preset ref. msb 

Terminal 16/29/32 

preset ref. Isb 

0 0 Preset ref. 1 
The bypass bandwidth is equal to the programmed 

0 Preset ref. 2 bandwidth frequency. This bandwidth will be centered 

0 Preset ref. 3 around each bypass frequency. 

Preset ref. 4 

,L. Lyebur. iptiOli 

Set the required preset reference(s) that is/are 

to be the options. 

215 Current limit, ILIM 

(CURRENT LIMIT) 

1-Value 
0.1 - 1.1 X IVLT.N * 1.1 X Ivij,N [A) 

EL:Function: 

This is where the maximum output current ILIM 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. 

217 Frequency bypass 1 

II 

(BYPASS FREQ. 2) 

219 Frequency bypass 3 

(BYPASS FREQ. 3 

p 

Value: 
0 - 120/1000 HZ * 120.0 Hz 
The frequency range depends on the selection made 
in parameter 200 Output frequency range. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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unction: 
Some systems call for some output frequencies 
to be avoided because of mechanical resonance 
problems in the system. 

Description of choke 
Enter the frequencies to be avoided. 

I 

0.0 - par. 222 Warning: High current /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 frequency converter will trip if parameter 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 

stopped. 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. 

Epescription of &Voice: --- -- 
The lower signal limit ILOw must be programmed within 

the normal working range of the frequency converter. 

Tum _ 
(PAR.215) 

I HIGH 
(PAR.222) 

"/ 

-0-1-e-IN RANG 

(PAR.221 
Low 

REFLow 
(PAR.225) 

REFHIGH 
(PAR.228) 

fMIN FLOW 

(PAR.201) (PAR.223) 
REF THIGH kw 

(PAR.224) (PAR.202) 

222 Warning: High current, IHIGH 

(WARN. HIGH CURR.) 

Vakie 
Parameter 221 - * IvLT,MAX 

It the motor current is above the limit, IHIGH, 

programmed 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 stopped. 

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 choice: 

The upper signal limit of the motor frequency, fHIGH, 

must be programmed within the normal working 

range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, low. 

[Value: 

9 

- 

0 0 - parameter 224 

['Function: 
If the output frequency is below the limit, kow, 
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 stopped. 
The warning functions are activated when the output 
frequency has reached the selected reference. 

The signal outputs can be programmed to 
generate a warning signal via terminal 42 or 
45 and via the relay outputs. 

* 0 0 Hz 

Descriptiowof, chPice: 

The lower signal limit of the motor frequency, kow, 
must be programmed within the normal working 
range of the frequency converter. See drawing at 

parameter 221 Warning: Low current, 'Low 

* = factory setting. 0 = display text Q = value for use in communication via serial communication port 
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a 

A- 7 
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 

0 

Function:. 
If the output frequency is above the-limit, fHIGH,- 

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 stopped. 
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. 

rDescriptiori,of choiCeT 

The higher signal limit of the motor frequency, fHIGH, 

must be programmed within the normal working 

range of the frequency converter. See drawing at 

pa-rameter 221 Warning: Low current, lLow. 

o, 

[-Value: 
-999,999.999 - REFHIGH (par.226) * -999,999.999 

unction: , 

When the remote reference lies under the limit, 

RefLow, 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 

stopped. The warning functions are activated when 

the output frequency has reached the selected 

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 225 
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. 

FD'isciiption 
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), RefLow 

must be within the reference range programmed 
in parameters 204 and 205. 

(WARN. HIGH REF.) 

rValue: 
REFLow (par. 225) - 999,999.999 * 999,999.999 

r Function:. 
r. 

If the resulting reference is above 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 stopped. 
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, RefLow , 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 . 

- - 
The upper signal limit, RefHIGH, 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 borT[1]-05drafrieter-1001,-RefHIGH 

must be within the reference range programmed 
in parameters 204 and 205. 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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[-Value: 

is 

-999,999.999W- 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 

stopped. The warning functions are activated when 

the output frequency has reached the selected 

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 programmed 
in parameter 415 Process units. 

[Description of choice:- 

Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBmiN, and 

414 Maximum feedback, FBmAx). 

I Value: 
FBLow 

(parameter 227) - 999,999.999 * 999.999,999 

FP-Unction: 
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 stopped. 
The warning functions are activated when the output 
frequency has reached the selected 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 programmed 
in parameter 415 Process units. 

(*Description of choice: 

Set the required value within the feedback range 

(parameter 413 Minimum feedback, FBMIN, and 
414 Maximum feedback, FBMAX). 

* = factory setting. 0 = display text p = 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 

frequency converter are defined. 

The digital inputs (terminals 16, 17, 18, 19, 27, 29, 

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. 

Ent11010111311 
Internal 24Ydc 
Sw. 4 ON 

External 24Vde 
5w. 4 OFF 

0/24Vdc 

ON 

tOBB[i 
1 2 3 4 

`2. Switch 4, which is located 
on the Dip switch control 
card, is used for 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 frequency converter. 

Digital inputs 

Value: 

Terminal no. 

parameter 

No function 

Reset 

Coasting stop, inverse 

Reset and coasting stop, 

inverse 

(NO OPERATION) 

(RESET) 

(COAST INVERSE) 

(COAST & RESET INVERS) 

Start 

Reversing 

Reversing and start 

DC-braking, inverse 

Safety Interlock 

Freeze Reference 

Freeze output 
Selection of Setup, Isb 

Selection of Setup, msb 

Preset reference, on 

Preset reference, Isb 

Preset reference, msb 

Speed down 

Speed up 

Run permissive 

Jog 
Data change lock 
Pulse reference 

(START) 

(REVERSE) 

(START REVERSE) 

(DC BRAKE INVERSE) 

(SAFETY INTERLOCK) 

(FREEZE REFERENCE) 

(FREEZE OUTPUT) 

(SETUP SELECT LSB) 

(SETUP SELECT MSB) 

(PRESET REF. ON) 

(PRESET REF. SEL. LSB) 

(PRESET REF. MSB) 

(SPEED DOWN) 

(SPEED UP) 

(RUN PERMISSIVE) 

(JOG) 

(PROGRAMMING LOCK) 

(PULE REFERENCE) 

16 

300 
17 

301 

18 

302 
19 

303 
27 

304 

29 

305 

32 

306 

33 
307 

[0] [0] [0] [0] [0] [0]* [0]* 
[1]* [1] [1] [1] [1] 

[0]* 
[1] 

111* 

[1]* 
[2] 

[3] [2] 

[3] 

Pulse feedback 
Hand start 

Auto start 

(PULSE FEEDBACK) 

(HAND START) 

(AUTOSTART) 

`Function: 
In parameters 300-307 Digital inputs it is possible to 

choose between the different possible functions related 

[2] [2]* [2] [2] [2] 

[3] [3] [3] [3] [3] 

[4] [4] [4] 

[4] [5] [4] 

151 [5] [61 [5] [51 

[6] [7] [6] 

[6] [8] [6] 

[7] [9] [7] 

[7] [10] [71 

[8] [8] [11] [8] [8] 

L9] [9] [12]* [9] [9] 

[10] [10] [13] [10] [10] 

[11] [14] 

[11] 

[11] [12] [15] [11] [12] 
[12] [13] [16] [12] 113] 

to the digital inputs (terminals 16-33). The functional 
options are given in the table on the previous page. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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DeScription.lot,CbOice:,.! 

No function is selected if the frequency converter is 

not to react to signals transmitted to the terminal. 

Reset the 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 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 

rotation of the motor shaft. Logic '0' will not implement 

reversing. Logic '1' will implement reversing. The 

reversing signal only changes the direction of 

rotation; 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 . 

I NB!: 

114 
If Freeze output is active, the frequency 
converter cannot be stopped via terminal 

18. The frequency converter can only be 

stopped when terminal 27 or terminal 19 has been 

programmed 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, Isb 

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, Isb 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. 1 

Preset ref. 2 

Preset ref. 3 

Preset ref. 4 

0 

0 

Preset ref. lsb 

0 

0 

1 

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 minimum 

pause of 3 ms) will lead to a change of speed of 0.1% 
(reference) or 0.1 Hz (output frequency). 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Example: 

Terminal Terminal Freeze ref./ 

(16) (17) Freeze output 

No speed change o 0 1 

Speed down o 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 frequency converter has 

stopped. In addition, the frozen reference will be 

remembered 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 ventilation 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 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 RefMIN, parameter 204 

Minimum reference, Refwv 
The frequency set in parameter 327 Pulse reference, 

max. frequency corresponds to parameter 205 

Maximum reference, RefmAx. 

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 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 frequency converter starts the motor. 

A logic '0' means that the connected motor stops. 
The frequency converter will then be in OFF/STOP 

mode, unless there is an active Auto start signal. 

See also the description in Local control. 

N B ! : 

kWAn 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 frequency converter is 

to be controlled via an external auto/off or H-O-A 
switch. A logic '1' will place the frequency converter 
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 frequency 
converter will then be in OFF/STOP mode. 

* = factory setting. 0 = display text [I = 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 
signals. Furthermore, an analogue input is available 

for 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 input terminals drops to 
below 50% of the minimum scaling, a function 
will be activated after the time out deterrhined in 

parameter 318, Function aft61- time out. 

Analogue inputs terminal no. 53(voltage) 54(voltage) 60(current) 

parameter 308 311 314 

Value: 

No operation (NO OPERATION) [0] [0] * [0] 

Reference (REFERENCE) [1]* [1] [1]* 
Feedback (FEEDBACK) [2] [2] [2] 

Thermistor (THERMISTOR) 131 131 

[Aiction: 7 , 

This parameter is used to select the required 

function to be linked to terminal 53. 

DeScriptiOn of choice: 

No operation. Is selected if the frequency converter 

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 regulation, feedback 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 frequency 

converter 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 terminal 50 (+10 V supply). 

R 

[n] 

4000 

3000 

1330 

550 

250 

CC] 

-20*C nomlnaal-5T Onominaa1+5T 

175101113.10 
nomlnaal 

* = factory setting. 0 = display text Q = value for use in communication via serial communication port 
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ryaluei----77 
a() - 10.0V * 0.0 V 

r - 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 

reference, F?efmiN/413 Minimum feedback, FBANN. See 

Reference handling or Feedback handling. 

: Description of choice: 

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 

L.:- 7-- 

0.0 - 10.0 V 

- 
* 10.0 V 

; rinictiOn: 
, 

This parameter is used for setting the signal value that 

has to correspond to the maximum reference value 

or the maximum feedback, parameter 205 Maximum 

reference, RefmAx/414 Maximum feedback, FBmAx. 

See Reference handling or Feedback handling. 

riTei'dijition of ch-Ofc-eF: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for 

[Value: 
See description of parameter 308. * No operation 

This parameter chooses between the different functions 

available for the input, terminal 54. 

Scaling of the input signal is done in parameter 
312 Terminal 54, min. scaling and in parameter 
313 Terminal 54, max. scaling. 

DescriPtion of clioiCe:,.; 

See description of parameter 308 

For reasons of accuracy, voltage losses in long 

signal lines should be compensated for. 

312 Terminal 54, min. scaling 

(Al 54 SCALE LOW) 

Vaqe. 
0.0 - 10.0 V * 0.0 V 

Function: . . 

This parameter is used for setting the signal value 

that corresponds to the minimum reference value or 

the minimum feedback, parameter 204 Minimum 
reference, Refmliv /413 Minimum feedback, FBmity. 

See Reference handling or Feedback handling. 

Desciription- Of chpiCe:::::. 

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 

0.0 - 10.0 V * 10.0 V 

unction:_, 
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. 

ChoiCe: 

Set the required voltage value. 

For reasons of accuracy, voltage losses in long 

signal lines can be compensated for. 

314 Terminal 60, analogue input current 

(Al [MA] 60 FUNCT.) 

See description of parameter 308. *Reference 

I Function: 
This parameter allows a choice between the different 
functions available for the input, terminal 60. 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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Scaling of the input signal is effected in parameter 
315 Terminal 60, min. scaling and in parameter 
316 Terminal 60, max. scaling. 

L Description of choice: L. L 

See description of parameter 308 Terminal 53, 

analogue input voltage. 

Value: 
0.0 - 20.0 mA * 4.0 mA 

unction: 
This parameter determines the signal value that 
corresponds to the minimum reference or the minimum 

feedback, parameter 204 Minimum reference, 

Refm/413 Minimum feedback, FBANN. See Reference 

handling or Feedback handling . 

ribisaliption of:choice::: 

Set the required current value. 

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. 

. 

[Value: 
0.0 - 20.0 mA 

Function:,_ 
This parameter determines the signal value that 

corresponds to the maximum reference value, 

parameter 205 Maximum reference value, RefmAx. 

See Reference handling or Feedback handling. 

* 20.0 mA 

DescrIption of choice: 

Set the desired current value. 

C" Value: 
1 - 99 sec. 

" 

* 10 sec. 

I 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. 

Description'of choice: 

Set the desired time. 

DI-Am:777- 
*Off (NO FUNCTION) [0] 

Freeze output frequency (FREEZE OUTPUT FREQ.) [1] 

" 

Stop (STOP) 

Jog (JOG FREQUENCY) 

Max. output frequency (MAX FREQUENCY) 

Stop and trip (STOP AND TRIP) 

[2] 

[31 

[4] 

[5] 

Function: 
This is where to select the function to be activated after 

the end of the time-out period (parameter 317 Time out). 

If a time-out function occurs at the same time 

as a bus time-out function (parameter 556 Bus 
time interval function), the time-out function in 

parameter 318 will be activated. 

7Descripticiii of.phoicer 
The output frequency of the 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. 0 = display text U = 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 frequency 
converter is used as a digital output, 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 St should be fitted to terminal 

39 (common for analogue/digital outputs). If the output 
is used as a current output, the resulting impedance of 

the connected equipment not exceed 500 f 
Analogue/digital outputs terminal no. 

parameter 
No function (NO FUNCTION) 
Drive ready (UN. READY) 
Standby (STAND BY) 
Running (RUNNING) 
Running at ref. value (RUNNING AT REFERENCE) 
Running, no warning (RUNNING NO WARNING) 
Local reference active (DRIVE IN LOCAL REF.) 
Remote references active (DRIVE IN REMOTE REF.) 
Alarm (ALARM) 
Alarm or warning (ALARM OR WARNING) 
No alarm (NO ALARM) 
Current limit (CURRENT LIMIT) 
Safety interlock (SAFETY INTERLOCK) 
Start command active (START SIGNAL APPLIED) 
Reversing (RUNNING IN REVERSE) 
Thermal warning (THERMAL WARNING) 
Hand mode active (DRIVE IN HAND MODE) 
Auto mode active (DRIVE IN AUTO MODE) 
Sleep mode (SLEEP MODE) 
Output frequency lower than fLow parameter 223 (F OUT < F LOW) 
Output frequency higher than (HIGH parameter 223 (F OUT > F HIGH) 
Out of frequency range (FREQ. RANGE WARN.) 
Output current lower than how parameter 221 (I OUT < I LOW) 
Output current higher than IHIGH parameter 222 (I OUT > I HIGH) 
Out of current range (CURRENT RANGE WARN) 
Out of feedback range (FEEDBACK RANGE WARN.) 
Out of reference range (REFERENCE RANGE WARN) 
Relay 123 (RELAY 123) 
Mains imbalance (MAINS IMBALANCE) 
Output frequency, 0 - fMAx 0-20 mA (OUT. FREQ. 0-20 mA) 
Output frequency, 0 - fmAx 4-20 mA (OUT. FREQ. 4-20 mA) 
Output frequency (pulse sequence), 0 - fMAx '0 -32000 p (OUT. FREQ. PULSE) 
External reference, RefmiN - RefmAx 0-20 mA (EXT. REF. 0-20 mA) 
External reference, RefmN - RefmAx 4-20 mA (EXTERNAL REF 4-20 mA) 
External reference (pulse sequence), RefmiN - RefmAx 0-32000 p (EXTERNAL REF. PULSE) 
Feedback, FBMIN - FBmAx 0-20 mA (FEEDBACK 0-20 mA) 
Feedback, FBIAN - FBmAx 4-20 mA (FEEDBACK 4-20 mA) 
Feedback (pulse sequence), FBmiN - FBmAx_ - 32000 p (FEEDBACK PULSE) 
Output current, 0 - ImAx 0-20 mA (MOTOR CUR. 0- 20 mA) 
Output current, 0 - 'MAX '4 -20 mA (MOTOR CUR. 4- 20 mA) 
Output current (pulse sequence), 0 - ImAx =0 - 32000 p (MOTOR CUR. PULSE) 
Output power, 0 - Puom 0-20 mA (MOTOR POWER 0-20 mA) 
Output power, 0 - PNOM =4 -20 mA (MOTOR. POWER 4-20 mA) 
Output power (pulse sequence), 0 - PNOM 32000 p (MOTOR POWER PULSE) 
Bus control, 0.0-100.0% =0 -20 mA (BUS CONTROL 0-20 MA) 
Bus control, 0.0-100.0% 4-20 mA (BUS CONTROL 4-20 MA)_ 
Bus control (pulse sequence), 0.0-100.0% - 32.000 Pulses (BUS CONTROL PULS) 

* = factory setting. 0 = display text = value for use in communication via serial communication port 

42 45 
319 321 
01 01 

11 11 

21 21 

3] 3] 
41 41 

5] 5] 
61 61 

7] 71 

81 81 

9] 9] 
10] 101 
111 11] 
121 121 

131 131 
141 141 

151 151 

161 161 
171 17] 
181 181 
191 191 

201 201 
21] 211 
221 22] 
231 231 
24] 24] 
251 251 
261 261 
271 271 
281 28] 
291 291* 
30] 301 
311 311 
321 321 
33] 331 
34] 34] 
351 35] 
361 361 
37] 371 
381* 381 
39] 391 
40] 401 
411 411 
421 421 
43] 431 
441 441 
45] 45] 
46] 461 
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`Eunction:, 
This output can act both as a digital or an analogue 

output. If used as a digital output (data value [0]-(591), 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. 

7Description otchqice: 
No function. Selected if the frequency converter 
is not to react to signals. 

Drive ready. The frequency converter control 
card receives a supply voltage and the frequency 

con-verter is ready for operation. 

Stand by. The 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 given. 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 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 Iona. 

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 frequency converter or a thermistor 

connected to an analogue input has been exceeded. 

* = factory setting. 0 = display text a = value for use in comm 

Hand mode active. The output is active when the 

frequency converter is in Hand mode. 

Auto mode active. The output is active when the 

frequency converter is in Auto mode. 

Sleep mode. Active when the frequency 

conver-ter is in Sleep mode. 

Output frequency lower than f LOIN. The output 
frequency is lower than the value set in parameter 

223 Warning: Low frequency, flow. 

Outout frequency higher than fhigh. The output 
frequency is higher than the value set in parameter 

224 Warning: High frequency, fHIGH 

Out of frequency range. The output frequency 

is outside the frequency range programmed in 

parameter 223 Warning: Low frequency, fLow and 

224 Warning: High frequency, fHIGH. 

Output current lower than Low. The output 
current is lower than the value set in parameter 
221 Warning: Low current, Low. 

Output current higher than !HIGH. The output 
current is higher than the value set in parameter 

222 Warning: High current, '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, 'HIGH. 

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, RefLow and 226Warning, 

High reference, 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 frequency converter. 

0-fmAx 0-20 mA and 

0-fmAx 4-20 mA and 

0-fmAx 0-32000 p which generates an output sig-nal 

proportional to the output frequency in the interval 0 - 

f rvykx (parameter 202 Output frequency, high limit, fmAx). 

unication via serial communication port 
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External Refmin - Refmax = 0-20 mA and 

External Refmin - Ref max 4-20 mA and 

External Refmin - Ref max 0-32000 p which 
generates an output signal proportional to the resulting 

reference value in the interval Minimum reference, RefmiN 

- Maximum reference, RefMAx (parameters 204/205). 

FBA4IN-FBmAx 0-20 mA and 

FBMIN-FBMAX 4-20 mA and 

FBMIN-FBMAX 0-32000 p, an output signal 

proportional to the reference value in the interval 

Minimum feedback, FBA/11N - Maximum feedback, 

FBmAx (parameters 413/414) is obtained. 

O - IVLT, MAX 0-20 mA and 

O -IVLr,MAX. 4-20 mA and 

O - IVLT,, MAX 0-32000 p, an output signal 

proportional to the output current in the interval 

0 - IVLT,MAX is obtained. 

O - PNOM 0-20 mA and 

O - PNOM 4-20 mA and 

0 - PNOM 0-32000p, 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. 

0.0 - 100.0% 0- 20 mA and 

0.0 - 100.0% 4 - 20 mA and 

0.0 - 100.0% 0 - 32.000 pulses which generates an 

output signal proportional to the value (0.0-100.0%) 
received by serial communication. Writing from 

Serial communication is done to parameter 364 

(terminal 42) and 365 (terminal 45). This function is 

limited to the following protocols: FC bus, Profibus, 

DeviceNet, and Modbus RTU. 

320 Terminal 42, output, pulse scaling 

(AO 42 PULS SCALE) 

[Value: 
1 - 32000 Hz * 5000 Hz 

Function: 
This parameter allows scaling of the pulse output signal. 

rDOCtiptiOrOUCtioiCO: 

Set the desired value. 

Hz 
32.000 

PAR. 320/ 
322 

0 

0 
Raw, 
FNIN 

0 

0 

0 

0 

100 Hz 

MAX 
RN uAz 

FR Ku 
'MAX 

IL11/ 

TuAX 

KV/I,Ax 

321 Terminal 45,, output 

(AO 45 FUNCTION) 

a I tieT ElT- 
See description of parameter 319 Terminal 42, Output. 

F-Functiorir7--= 
This output can function both as a digital or an analog 

output. When used as a digital output (data value 

[0]-[26]) it generates a 24 V (max. 40 mA) signal. For 

the analog outputs (data value [27] - [41]) there is a 

choice of 0-20 mA, 4-20 mA or a pulse sequence. 

LDescriptiorr oUchoice: 

See description of parameter 319 Terminal 42, Output 

Value: 
1 - 32000 Hz * 5000 Hz 

'Function: 
This parameter allows scaling of the pulse output signal. 

r-Description of choice: 

Set the desired value. 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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.1Relay outputs 
Relay outputs 1 and 2 can be used to give the 

present status or a warning. 

03 Relay 1 05 Relay 2 

1 - 3 break, 1 - 2 make 4 - 5 make 
Max. 240 V AC, 2 Amp. Max. 50 V AC, 1 A, 60 VA. 

oi The relay is placed with 04 Max. 75 V DC, 1 A, 30 W. 
195)1021.10 109A024.10 the mains and motor 

terminals. 
The relay is placed on the control card, 
see Electrical installation, control cables. 

Relay outputs Relay no. 1 2 

parameter 323 326 
Value: 
No function (NO FUNCTION) [0] [0] 

Ready signal (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] [9] 
No alarm (NO ALARM) [10] [10] 
Current limit (CURRENT LIMIT) [11] [11] 

E. 

E 

0 

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 tHIGH 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) [29] [29] 

Function: 

-Description of choice: 7-1 
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 
becomes active, relay 1 and relay 2 will 

if they are activated via the serial comm 
paragraph Serial communication in the 

function 
become cut off 

unication. See 
Design Guide. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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II 

This output activates a relay switch. Relay switch 

01 can be used for indicating status and warnings. 

The relay is activated when the conditions for the 

relevant data values have been fulfilled. 

Activation/deactivation can be programmed in 

parameter 324 Relay 1, ON delay and parameter 

325 Relay 1, OFF delay . 

See General technical data . 

Descriptiori&of choice: 

See data choice and connections in Relay outputs. 

1 

[Value: 
0 - 600 sec. 

I 

* 0 sec. 

L Function: 
This parameter allows a delay of the cut-in time 

of relay 1 (terminals 1-2). 

'Description 'of choice: 

Enter the desired value. 

325 Relay 01, OFF delay 

(RELAY1 OFF DELAY) 

0 - 600 sec. * 0 sec. 

[-Function:- 
This parameter makes it possible to delay the 

cut-out time of relay 01 (terminals 1-2). 

Descrip tion of. choice: 

Enter the desired value. 

326 Relay 2, output function 
(RELAY2 FUNCTION) 

[Value.: 
See functions of relay 2 on previous page. 

[-Function:. 
This output activates a relay switch. Relay switch 

2 can be used for indicating status and warnings. 

The relay is activated when the conditions for the 

relevant data values have been fulfilled. 

See General technical data. 

FDescription choiCe: 

See data choice and connections in Relay outputs. 

[Value: 
100 - 65000 Hz at terminal 29 * 5000 Hz 

100 - 5000 Hz at terminal 17 

Function: 
This parameter is used to set the pulse value that must 
correspond to the maximum reference, parameter 

205 Maximum reference, RefmAx 

The pulse reference signal can be connected 
via terminal 17 or 29. 

DeScription ,of 

Set the required maximum pulse reference. 

328 Pulse feedback, max. frequency 

(PULSE FDBK. MAX.) 

Value: 
100 - 65000 Hz at terminal 33 * 25000 Hz 

Function: 
This is where the pulse value that must correspond 
to the maximum feedback value is set. The pulse 
fedback signal is connected via terminal 33. 

DiieTiption of choice: 
Set the desired feedback value. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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364 Terminal 42, bus control 
(CONTROL OUTPUT 42) 

r-Value 
0.0 - 100 % * 0 

[Function: 
Through serial communication, a value between 0.1 

and 100.0 is written to the parameter. 
The parameter is hidden and cannot be 

seen from the LOP. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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Application functions 400-427 

PAD In this parameter group, 
the special functions 

Food- 
bock the 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.g.because of a damaged V-belt. 

Setting of switching frequency. 

Selection of process units. 

I - - 

1-Value: 
*Manual reset (MANUAL RESET) [0] 

Automatic reset x 1 (AUTOMATIC X 1) [1] 

Automatic reset x 2 (AUTOMATIC X 2) [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] 

Infinite automatic reset (INFINITE AUTOMATIC) [9] 

[Function: 
This parameter allows a choice of whether to reset and 

restart manually after a trip, or whether the 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. 

[Description of choice: 

If Manual reset [0] is selected, resetting must be 

effected via the "Reset" key or via a digital input. If the 

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. 

401 Automatic restart time 
(AUTORESTART TIME) 

(Value: 
0 - 600 sec. * 10 sec. 

[Function: 
This parameter allows setting of the time from 

tripping until the automatic reset function begins. It 

is assumed that automatic reset has been selected 

in parameter 400 Reset function. 

I Description of choice: 

Set the desired time. 

(value: 
Disable (DISABLE) 

*Enable (ENABLE) 

DC brake and start (DC BRAKE AND START) 

[0] 

[1] 

[3] 

FFUnction: 
This function makes it possible for the frequency 

converter to 'catch' a spinning motor, which - 

e.g. because of a mains failure - is no longer 

controlled by the frequency converter. 

This function is activated whenever a start 

command is active. 

For the 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, fm, x. 

[Description ofch-oice: 

Select Disable [0] if this function is not required. 

Select Enable [1] if the frequency converter is to be 

able to 'catch' and control a spinning motor. 

Select DC brake and start [2] if the 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 frequency 
converter is not able to 'catch' a spinning motor 
unless DC brake and start has been selectd. 

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. 0 = display text 1 = value for use in communication via serial communication port 
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Sleep mode 
Sleep mode makes it possible to stop the motor 

when it is running at low speed, similar to a no 

load situation. If consumption in the system goes 

back up, the frequency converter will start the 

motor and supply the power required. 

I NB!: 

1141 

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 timer 

is set that determines how long the output frequency 

can be lower than the frequency set in parameter 

404 Sleep frequency. When the timer runs out, the 

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 
Woke up frequency 

20 Hz 

Par. 404 
Sleep frequency 

10 Hz 

Par. 201 
Min. freq. 

5 Hz 

While the 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 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 frequency converter stops the 
motor. This extends the time during which the 
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 

frequency converter stops the motor, parameter 

406 Boost setpoint is set to 125%. 
Parameter 406 Boost setpoint is only active 
in Closed loop. 

NB!: 
In highly dynamic pumping processes, it 

is recommended to switch off the Flying 

Start function (parameter 402). 

Theoretical 

output 

frequency 

Par. 403 10 OOP. Sloop 

Sleep Mode Timer 
Wake up Time 

* = factory setting. 0 = display text 11 = value for use in communication via serial communication port 
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EValue: 

D 

0 - 300 sec. (301 sec. = OFF) * OFF 

FFunction: 
This parameter enables the 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 

frequency converter will turn off the motor. 

The frequency converter will restart the motor, when 

the theoretical output frequency exceeds the frequency 

in parameter 405 Wake up frequency 

rDescription of choice: 

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. 

404 Sleep frequency 

(SLEEP FREQUENCY) 

Value: 
000,0 - par. 405 Wake up frequency * 0.0 Hz 

[Function: 
When the output frequency falls below the preset value, 

the timer will start the time count set in parameter 403 

Sleep mode . The present output frequency will follow 

the theoretical output frequency until WIN is reached. 

rDescription. of choice: 
Set the required frequency. 

[Value: 
Par 404 Sleep frequency - par. 202 fmAx * 50 Hz 

[-Function: 
When the theoretical output frequency exceeds the 
preset value, the frequency converter restarts the motor. 

DescriWion,:otChpiCe:: 

Set the required frequency. 

.. : 

: 

[Value: 
1 - 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 frequency converter stops the motor. 

This extends the time during which the 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. 

[Description of choice: 

Set the required Boost setpoint as a percentage 

of the resulting reference under normal operation. 

100% corresponds to the reference without 
boost (supplement). 

407 Switching frequency 

(SWITCHING FREQ.) 

[Value: 
Depends on the size of the unit. 

The preset value determines the switching frequency of 

the inverter, provided Fixed switching frequency [1] 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!: 

1140 

The output frequency of the 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. 

NB!: 
ii: Switching frequencies higher than 4.5 kHz 

implement automatic derating of the maximum 
output of the frequency converter. See 

Derating of high switching frequency. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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408 Interference reduction method 
(NOISE REDUCTION) 

Lie IgeT 
*ASFM (ASFM) 

Fixed switching frequency 
(FIXED SWITCHING FREQ.) 

LC filter fitted (LC-FILTER CONNECTED) 

[Function:. 
Used to select different methods for reducing the 

amount of acoustic interference from the motor. 

[0] 

[1] 

[2] 

`Description of choice: 

ASFM [0] guarantees that the maximum switching 

frequency, determined by parameter 407, is used at 

all times without derating of the 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 frequency 
converter and the motor, as the frequency converter 
will otherwise not be able to protect the LC-filter. 

I . - 

[Value: 
Trip (TRIP) 

*Warning (WARNING) 

. 

I 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 frequency converter 
will stop the motor. 

If Warning [2] is selected, the frequency converter 
will give a warning if the output current drops 
below the threshold value in parameter 221 

Warning: Low current, low. 

410 Function at mains failure 
(MAINS FAILURE) 

1-Value: 

*Trip (TRIP) 

Autoderate & warning 

(AUTODERATE & WARNING) 

Warning (WARNING) 

Function: 
Select the function which is to be activated if the mains 

imbalance becomes too high or if a phase is missing. 

Description of .choice: 

At Trip [0] the 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 Ivur,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. 

NB!: 
If Warning has been selected, the life 

expectancy of the drive will be reduced 
when the mains failure persists. 

NB!: 
At phase loss the cooling fans of IP 54 drives 
cannot be powered and the frequency converter 
might trip on overheating. This applies to 

IP 20/NEMA 1 

VLT 6042-6062, 200-240 V 

VLT 6152-6550, 380-460 V 

VLT 6100-6275, 525-600 V 

IP 54 

VLT 6006-6062, 200-240 V 

VLT 6016-6550, 380-460 V 

VLT 6016-6275, 525-600 V 

. 

'Value: 
*Trip (TRIP) 

Autoderate & warning 
(AUTODERATE & WARNING) 

(Function: 
Select the function which is to be activated 
when the frequency converter is exposed to 
an overtemperature condition. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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rife-s-C-Fiftilioriiif choice: 
At Trip [0] the frequency converter will stop the 
motor and export an alarm. 

At Autoderate & warning [1] the frequency converter will 

first reduce the switching frequency to minimize internal 

losses. If the overtemperature condition persists, the 

frequency converter will reduce the output current 
until the heat sink temperature stabilizes. When the 
function is active, a warning will be exported. 

412 Trip delay overcurrent, ILIM 

(OVERLOAD DELAY) 

F.AfalUe: 

0 - 60 sec. (61=OFF) . * 60 sec 

{-Function: 
When the frequency converter registers that the output 
current has reached the current limit ILIM (parameter 
215 Current limit) and stays there for the duration 

selected, a cut-out will be performed. 

pescription. of-choicr 
Select for how long the frequency converter is 

to able to keep up with the output current at the 

current limit ILIM before it cuts out. 

In OFF mode, parameter 412 Trip delay overcurrent , 

ILIM 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 
temperature range can be scaled in parameters 
413/414 Minimum/ Maximum feedback, and the unit 

(°C, °F) in parameter 415 Process units. 

is 

-999,999.999 - FBMAX * 0.000 

[-Function: 
Parameters 413 Minimum feedback, FBMIN and 

414 Maximum feedback, FB mAx are used to 

scale the display indication, thereby ensuring that 

it shows the feedback signal in a process unit 

proportionally to the signal at the input. 

pescription of choice: 

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 Analog inputs). 

414 Maximum feedback, FBmAx 

(MAX. FEEDBACK) 

rValue: 
FBMIN - 999,999.999 * 100.000 

Function:.; 
See the description of par. 413 Minimum 

feedback, FBANN. 

Description of choice: 

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 Analoge inputs). 

II 

Value: 
No unit [0] 

*% [1] 

rpm [2] 

ppm [3] 
pulse/s [4] 

I/s [5] 
l/min [6] 

I/h [7] 
kg/s [8] 

kg/min [9] 
kg/h [10] 

m 3 /s [11] 

m 3 /min [12] 

m 3 /h [13] 

m/s [14] 

mbar [15] 

bar [16] 
Pa [17] 
kPa [18] 

mVS [19] 

kW [20] 
°C [21] 

GPM [22] 
gal/s [23] 
gal/min [24] 

gal/h [25] 

* = factory setting. 0 = display text a = value for use in communication via serial communication port 

112 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 287 of 573



VLT® 6000 HVAC Series 

lb/s [26] 

lb/min [27] 

lb/h [28] 

CFM [29] 

ft 3 /s [30] 

ft 3 /min [31] 

ft 3 /h [32] 

ft/s [33] 

in wg [34] 

ft wg [35] 

PSI [36] 

lb/in 2 [37] 

HP [38) 

°F [39] 

rFunction: 
Selection of unit to be shown on the display. 

This unit will be used if Reference [unit] [2) or Feedback 

[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 

Minimum/ Maximum reference and Minimum/Maximum 
feedback, as well as Setpoint 1 and Setpoint 2. 

['Description of choice: 

Select the required unit for the reference/feed- 

back signal. 

* = factory setting. 0 = 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. 

reference/ 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 relation 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 feedback 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 Min./ Max. scaling. 

Feedback 
The feedback signal must be connected to a 

terminal on the 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, 314 
Current 60 315, 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, RefM,4x, 

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 Reference type. 

See also Reference handling. 

If a current signal is used as a feedback signal, 

voltage can be used as analogue reference. Use 

the list below to decide which terminal to use 

and which parameters to program. 

Reference type 
Pulse 
Voltage 

Current 
Preset reference 

Setpoints 
Bus reference 

Terminal 
17 or 29 
53 or 54 

60 

214 

68+69 

Parameters 
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. 

Terminals that are not in use may preferably 

be set to No function [0]. 

* = factory setting. 0 = display text = value for use in communication via serial communication port 
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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 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 

the process, the controller of which is not possible 

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 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 reference/setpoint 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 

differentiation time for slow changes and a suitable 
frequency contribution for quick changes. This is done 

in parameter 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 constant. 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 TE ) = 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. 

I NB!: 
If necessary, start/stop can be activated 

a number of times in order to provoke an 

unstable feedback signal. 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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PID overview 
The block diagram below shows reference and 

setpoint in relation to the feedback signal. 
Reference 

Preset 
ref. 

External 
ref. 

Remote 
ref arenas 

Resulting 
reference 

Output 
f re uenc 

Setpoint 1 

Setpoint 2 

Feedback 1 

Feedback 2 

Analog FB 
Terminal 60 
Pulse FB 

Terminal 33 

175144405.11 

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 reference 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. Feedback 

2 consists of bus feedback 2 (parameter 536) totalled 
with the feedback signal value of terminal 54. 

In addition, the frequency converter 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 set-point/ feedback handling: 

1. 1 setpoint and 1 feedback 
2. 1 setpoint and 2 feedbacks 
3. 2 Setpoints and 2 feedbacks 

If only 1 setpoint and 1 feedback signal are used, 

parameter 418 Setpoint 1 will be added to the remote 
reference. The sum of the remote reference and 

Setpoint 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 reference. 

1 setpoint and 1 feedback 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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416 Feedback conversion 
(FEEDBACK CONY.) 

Value: 
* Linear (LINEAR) 

Square root (SQUARE ROOT) 

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 signal 

(flow = constant x -4pressure). 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. 

[`Description of choice: 

If Linear [0] is selected, the feedback signal and 
the feedback value will be proportional. 
If Square root [1] is selected, the frequency converter 
translates the feedback signal to a square root value. 

[o] 

I 0- 

VLT 6000 HVAC 

417 Feedback'function 
(2 FEEDBACK, CALL.) 

:Value: 

Minimum (MINIMUM) 

*Maximum (MAXIMUM) 

Sum (SUM) 

Difference (DIFFERENCE) 

Average (AVERAGE) 

2-zone minimum (2 ZONE MIN) 

2-zone maximum (2 ZONE MAX) 

Feedback 1 only (FEEDBACK 1 ONLY) 

Feedback 2 only (FEEDBACK 2 ONLY) 

[-Function: 
This parameter allows a choice between 
different calculation methods whenever two 
feedback signals are used. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 

[0] 

[1] 

[2] 

[3] 

[4] 

[5] 
[6] 

[7] 

[8] 
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[Description of choice: 
1 

If Minimum [0] is selected, the frequency converter 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 frequency converter 

will compare feedback 1 withfeedback 2 and regulate 

on the basis of the higher feedback value. 

If Sum [2] is selected, the 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 frequency converter 

will subtract feedback 1 from feedback 2. 

If Average [4] is selected, the 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 frequency 

converter will calculate the difference between Setpoint 

1 and feedback 1 as well as Setpoint 2 and feedback 2. 

After this calculation, the 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 frequency converter 
will calculate the difference between Setpoint 1 and 
feedback 1 as well as Setpoint 2 and feedback 2. 

After the calculation, the frequency converter will use 

the smaller rlifferenre. A nogative 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. 

If Feedback 1 only [7] is selected, terminal 53 is 

read as the feedback signal and terminal 54 ignored. 
Feedback 1 is compared to Setpoint 1 for drive control. 

If Feedback 2 only [8] is selected, terminal 54 is read as 

the feedback signal and terminal 53 ignored. Feedback 
2 is compared to Setpoint 2 for drive control. 

418 Setpoint 1 

(SETPOINT 1) 

I Value: 
RefmiN - RefmAx 

[Function: 
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 Configuration. 

J 
* 0.000 

r Descriptio choice: 

Set the required value. The process unit is selected 

in parameter 415 Process units. 

419 Setpoint 2 

(SETPOINT 2) 

[Value: 
RefmiN - RefmAx * 0.000 

[Function. 
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. 

[Description of choice: 

Set the required value. The process unit is selected 
in parameter 415 Process units. 

II ID . 

[Value: 
*Normal (NORMAL) 

Inverse (INVERSE) 

[0] 

[1] 

It is possible to choose whether the process 
regulator is to increase/reduce the output frequency 

= factory setting. 0 = display text D = value for use in communication via serial communication port 
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if there is a deviation between reference/setpoint 
and the actual process state. 

Used in Closed loop [1] (parameter 100). 

Description of -choice: 

If the frequency converter is to reduce the 

output frequency in case the feedback signal 

increases, select Normal [0]. 

If the frequency converter is to increase the 

output frequency in case the feedback signal 

increases, select Inverse [1 ]. 

421 PID anti windup 

(PID ANTI WINDUP) 

Value: 
Off (DISABLE) 

*On (ENABLE) 

,Function:. 
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). 

L.Description- of choice: 

The factory setting is On [1], which means that 

the integration 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. 

IIII NB!: 
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. 

422 PID start-up frequency 

(PID START VALUE) 

[-Value: 
fm-fmAx (parameter 201 and 202) * 0 Hz 

When the start signal comes, the frequency converter 

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). 

Description of chi-Ace: 

Set the required start frequency. 

NB!: 

14) If the 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. 

NB!: 

1411 

PID start frequency is always applied in 

clockwise direction. 

423 PID proportional gain 

(PID PROP. GAIN) 

[ Value: 
0.00 - 10.00 

[-Function: 

* 0.01 

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). 

r-Description of choice: 

Quick regulation is obtained by a high gain, but if the 

gain is too high, the process may become unstable. 

424 PID integration time 

(PID INTEGR.TIME) 

['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). 

* = factory setting. 0 = display text I] = value for use in communication via serial communication port 
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rDescription of choice: 

Fast regulation is obtained in connection with a short 
integration time. However, this time 

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 regulator will take a long time to regulate 

in relation to a given error. 

NB!: 
Some value other than OFF must be set or 

the PID will not function correctly. 

D - 

- p I 

[.Value: 
0.00 (OFF) - 10.00 sec. * OFF 

[-Function: 
The differentiator does not react to a constant error. It 

only contributes when the error changes. The quicker 

the error changes, the stronger the contribution from 

the differentiator will be. This influence is proportional 

to the speed by which the deviation changes. 

Used in Closed loop [1] (parameter 100). 

arlsriplis9,of choice: 

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. 

426 PID differentiator gain limit 
(PID RIFF. GAIN) 

5.0 - 50.0 * 5.0 

I Function: 
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). 

Description of choice: 

Select a limit to differentiator gain as required. 

D 

5 

['Value: 
0.01 - 10.00 

(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 

if there is a lot of noise on the signal. 

Used in Closed loop [1] (parameter 100). 

* 0.01 

iTheat-riptiZiiOf'choiCe. 

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 rc )) = 1.6 Hz. 

The process regulator will thus only regulate a feedback 
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 

Feedback 

0.6 I (Soc.) 

Lowpass filter 

f fa = 10 Hz 

Filtered feedback signal 

171ZW/110 01.6 t (Soc.) 

Value:. 
i 

Off [0] 

*On [1] 

['Function:. 
The frequency converter includes a feature, which 
ensures that the output voltage is independent of 

* = factory setting. 0 = display text Q = value for use in communication via serial communication port 
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any voltage fluctuation in the DC link, e.g. caused 

by fast fluctuation in the mains supply voltage. The 

benefit is a very steady torque on motor shaft (low 

torque ripple) under most mains conditions. 

Fbesdription-:of choice: 

In some cases this dynamic compensation can 

cause resonance's in the DC link and should then 

be disabled. Typical cases are where a line choke or 

a passive harmonic filter (e.g. filters AHF005/010) 

is mounted in the mains supply to the frequency 

converter to suppress harmonics. Can also occur 

on mains with low short circuit ratio. 

500 - 566 Serial communication 
[Value: 

All information concerning the use of RS 485 serial 

interface is not included in this manual. Please contact 
Danfoss and ask for the VLT 6000 HVAC Design Guide. 

* = factory setting. 0 = display text D = value for use in communication via serial communication port 
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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 frequency converter. 
These service functions are very useful in connection 
with operating and fault analysis in an installation. 

600-605 Operating data 

Value: 
Parameter 
no. 

Description 
Operating data: 

Display text Unit Range 

600 Operating hours (OPERATING HOURS) Hours 0 - 130,000.0 
601 Hours run (RUNNING HOURS) Hours 0 - 130,000.0 
602 kWh counter (KWH COUNTER) kWh 
603 No. of cut-ins (POWER UP'S) Nos. 0 - 9999 
604 No. of overtemps. (OVER TEMP'S) Nos. 0 - 9999 
605 No. of overvoltages (OVER VOLT'S) Nos. 0 - 9999 

rFunctioriTT 
These parameters can be read out via the 

serial communication port, as well as via the 

display in the parameters. 

I Description-of . choice: 

Parameter 600 Operating hours: 
Gives the number of hours in which the 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 frequency converter. 

The calculation is based on the mean value in 

kWh over one hour. This value can be reset using 

parameter 618 Reset of kWh counter . 

Parameter 603 No. of cut-ins: 
Gives the number of cut-ins of supply voltage 

to the frequency converter. 

Parameter 604 No. of overtemps: 
Gives the number of overtemperature errors on the 
heat-sink of the frequency converter. 

Parameter 605 No. of overvoltages: 
Gives the number of overvoltages on the intermediate 

circuit voltage of the frequency converter. The count is 

only taken when Alarm 7 Overvoltage is active. 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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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, in the case of service after a trip. 

The data log number is given in square brackets; [1] 

EXT. REFERENCE, 

. %.1.11 .1 1 

.606 DATALOG:DIGITALINPUT! 
. _ 

40' 

0 

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. 

rDescription 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 frequency 

converter. 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. 

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. 

Parameter 609 Data log: Reference: 
This gives the latest log data for the resulting reference. 

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. 0 = display text 0 = value for use in communication via serial communication port 
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615 Fault log: Error code 

(F. LOG: ERROR CODE) 

Eyalpe: 
[Index 1-10] Error Code: 0 - 99 

[function: 
This parameter makes it possible to see the reason 

why a trip (cut-out of the 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 frequency converter, it is 

possible to see its cause, the time and possibly the 

values for output current or output voltage. 

"Description 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 initialization. 

(See Manual initialization). 

[Value: 
[Index 1-10] Hours: 0 - 130,000.0 

Ffunction:. 
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. 

[Description of .choice: 

The fault log is only reset after manual initialization. 

(See Manual initialization ). 

617 Fault log: Value 

(F. LOG: VALUE) 

araTu e : 

[Index 1 - 10] Value: 0 - 9999 

FPunction: 
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 initialization. 

(See Manual initialization ). 

618 Reset of kWh, counter 
(RESET KWH COUNT) 

[Value: 
*No reset (DO NOT RESET) 

Reset (RESET COUNTER) 
[0] 
[1] 

`Function: 
Reset to zero of parameter 602 kWh counter 

l-Description_of_phoice: 

If Reset [1] has been selected and when the [OK] 

key is pressed, the kWh counter of the frequency 

converter is reset. This parameter cannot be 

selected via the serial port, RS 485. 

II NB!: 
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) 

Function 

[0] 

[1] 

Reset to zero of parameter 601 Hours-run. 

Mescription:of Choice: 

If Reset [1] has been selected and when the 

[OK] key is pressed, parameter 601 Hours-run 
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. 

620 Operating mode 

(OPERATION MODE) 

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] 

* = factory setting. 0 = display text g = value for use in communication via serial communication port 
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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. 

Description of choice: 

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 
connect 
connect 
connect 
connect 

4-16-17-18-19-27-29-32-33; 
5-12; 
39-20-55; 
42 - 60; 
45-53-54. 

0 0 0 
61 68 69 

MMMMM 

eeeeeeeeeee e I 
ON IM NI 

II MIMI 

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 frequency converter expects the [OK] key to be 

pressed (the -test cannot be run without LOP). 

6. The frequency converter automatically tests 
the control card. 

7. Remove the test connector and press the [OK] 

key when the frequency converter displays 
"TEST COMPLETED". 

8. Parameter 620 Operating mode is automatically 
set to Normal function. 

If the control card test fails, the 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 615-6171 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. 0 = display text = value for use in communication via serial communication port 
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621 - 631 Nameplate 

Value: 

Parameter 

No. 

621 

622 

623 

624 

625 

626 

627 

628 

629 

630 

631 

Description Display text 

Nameplate 

Unit type 

Power component 

VLT ordering no. 

Software version no. 

LCP identification no. 

(DRIVE TYPE) 

(POWER SECTION) 

Database identification no. 

Power component identification no. 

Application option type 

Application option ordering no. 

Communication option type 

Communication option ordering no. 

(ORDERING NO) 

(SOFTWARE VERSION) 

(LCP ID NO.) 

(PARAM DB ID) 

(POWER UNIT DB ID) 

(APPLIC. OPTION) 

(APPLIC. ORDER NO) 

(COM. OPTION) 

(COM. ORDER NO) 

FFunction: 
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 

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 'Ka 

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 frequency converter. 

Parameter 629 Application option Nameplate: 
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 theT frequency converter. 

Parameter 631 Nameplate: Communication 
option ordering no.: This gives the ordering 

number for the communication option. 

* = factory setting. 0 = display text Q = value for use in communication via serial communication port 
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NB!: 
lipParameters 700-711 for the relay card 

are only activated if a relay option card is 

installed in the VLT 6000 HVAC. 

'II 

09 Relay 9, function 
(RELAY9 FUNCTION) 

Function: 
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 conditions 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. 

Description of choice: 

See data choice and connections in Relay outputs . 

- 

- 

(RELAY7 ON DELAY) 

07 Relay 8, ON delay : 
. . - 

I 

Value: 
0 - 600 sec. * 0 sec. 

Function: 
This parameter allows a delay of the cut-in time 
of relays 6/7/8/9 (terminals 1-2). 

1:Description of choice: 

Enter the required value. 

1: 

. 

. - . 

(RELAY8 OFF DELAY) 

. - . 

rValue: 
0 - 600 sec. * 0 sec. 

I-Function: 
This parameter is used to delay the cut-out time 

of relays 6/7/8/9 (terminals 1-2). 

rDescription of choice: 

Enter the required value. 

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. 
Max. cross-section: 1.5mm 2 (AWG 28-16). 
Torque: 0.22 - 0.25 Nm. 
Screw size: M2. 

Rooy06 Rloy 07 

0 95 0 99 9D e 
6A 68 SC 7A 78 7C 171701300 

Rolay 08 Relay 09 

9G 6t 9, e 99 0 
SA 08 BC GA 98 9C 000 OCIO 

711.42.111 

To achieve double isolation, the plastic foil must be 

mounted as shown in the drawing below. 

175119475.10 

* = factory setting. 0 = display text 0 = value for use in communication via serial communication port 
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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". 

RAMPING 

JOGGING 

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) 
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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. 

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. 

No. Description Warning Alarm Trip locked 
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) 
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 MOT.PHASE U) 

31 Motor phase V missing (MISSING MOT.PHASE 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 & P106) 
40 Check parameters 103 and 105 (CHECK P.103 & P106) 
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 TOUT > 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) 

130 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 305 of 573



VLT® 6000 HVAC Series 

J Warnings 
A warning will flash in line 2, while an explanation 

is given in line 1. 

0 
N 

MA INS PHASE FAULT 

[WARN. 
-r 
%.1 

SETUP LO 

1 

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 (RESET) 

ALARM: 12 
CURRENT LIMIT 

Q 

ai 

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 mNmin. 590 . 

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 frequency converter. 

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 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 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 frequency converter will trip after a fixed period. 
The length of this period depends on the unit. 

Alarm/warning limits: ED 

VLT 6000 HVAC 3 x 200 - 240 V 

[VDC] 
3 x 380 - 460 V 

NOG] 
3 x 525-600 V 

[VDC] 
Undervoltage 211 402 557 
Voltage warning low 222 423 585 
Voltage warning high 384 762 943 
Overvoltage 425 798 975 

The voltages stated are the intermediate circuit voltage of the 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 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 

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 

gives a warning at 98% and trips at 100%, while 

giving an alarm. The frequency converter cannot 
be reset until the counter is below 90%. 

The fault is that the 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 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 frequency 

converter is to give a warning or an alarm. Check 

that the thermistor has been correctly connected 
between terminal 53 or 54 (analogue voltage 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 frequency converter 
trips after the time set in parameter 412 Trip delay 

overcurrent , Lim 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 

frequency converter will trip and give off an alarm. 

Turn off the frequency converter and check whether 
the motor shaft can be turned and whether the motor 
size matches the 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 

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 
frequency converter and remove the short-circuit. 

WARNING/ALARM 17 

Serial communication timeout (STD 
BUSTIMEOUT) 
There is no serial communication with the 

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 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 interva I. 

Warnings and alarms, cont. 

WARNING/ALARM 18 

HPFB bus timeout (HPFB TIMEOUT) 
There is no serial communication with the 

communication option card of the 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 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. 
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WARNING 19 

Fault in the EEprom on the power card 
(EE ERROR POWER) There is a fault on the 

power card EEPROM. The 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 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 adaptation. The text shown in 

the display indicates a fault message. 

I NB!: 
klyAMA can only be carried out if there are 

no alarms 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 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 frequency 
converter. Contact your Danfoss supplier. 

LIMIT VALUE FAULT [8] 
The parameter values found for the motor are 

outside the acceptable range within whichthe 
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. 

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 frequency converter 
and motor is missing. 

Turn off the frequency converter and check 
motor phase U. 

ALARM: 31 

Motor phase V missing 
(MISSING MOT.PHASE V): 
Motor phase V between frequency converter 
and motor is missing. 
Turn off the frequency converter and check 
motor phase V 

ALARM: 32 

Motor phase W missing 
(MISSING MOT.PHASE U): 

Motor phase W between frequency converter 
and motor is missing. 

Turn off the frequency converter and check 
motor phase W. 

MG.60.A8.02 - VLT is a registered Danfoss trademark 133 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 308 of 573



VLT® 6000 HVAC Series 

WARNING/ALARM: 34 

HPFB communication fault 
(HPFB COMM. FAULT) 
The serial communication on the communication 
option 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, UM,N 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; PM,N may not match the motor. Check the 
motor and choose `Continue' or [STOP]. 

WARNING: 42 
MOTOR TOO RMAI I (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 
motor 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. 

WARNING: 62 

Output frequency high (FOUT > FHIGH) 
The output frequency is higher than parameter 

224 Warning: High frequency fHIGH. 

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, 'HIGH. 

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, FBHIGH 

WARNING: 67 

Remote reference low (REF. < REF LOW) 

The remote reference is lower than parameter 225 
Warning: Low reference, REFLo 

WARNING: 68 

Remote reference high (REF. > REF HIGH) 

The remote reference is higher than parameter 226 
Warning: High reference, REFHIGH. 

WARNING: 69 

Temperature auto 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. 
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J Aggressive environments 
In common with all electronic equipment, a frequency 

converter contains a large number of mechanical and 

electronic components, all of which are vulnerable 

to environmental effects to some extent. 

The frequency converter should not 

therefore be installed in environments 
with airborne liquids, particles or gases 

capable of affecting and damaging the electronic 

components. Failure to take the necessary protective 

measures increases the risk of stoppages, thus 

reducing the life of the frequency converter. 

Liquids can be carried through the air and condense in 

the frequency converter. In addition to this, liquids may 

cause corrosion of components and metal 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 frequency converter. 
A typical indicator of excessive levels of 

airborne particles is dust particles around the 
frequency converter 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 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 ventilation, keeping aggressive gases away 
from the frequency converter. 

14) 
NB!: 
Mounting frequency converters in aggressive 

environments will increase the risk of 

stop-pages and furthermore considerably 
reduce the life of the converter. 

Before the installation of the frequency converter, the 

ambient air should be checked for liquids, particles 

and gases. This may be done by observing existing 

installations 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 

installation cabinets and existing electrical installations. 

One indicator of aggressive airborne gases is blackening 

of copper rails and cable ends on existing installations. 

III Calculation of resulting reference 
The calculation made below gives the resulting 

reference when parameter 210 Reference type is 

programmed for Sum [0] and Relative [1], respectively. 

External reference can be calculated as follows 

Ext. ref. 
(Par. 205Max. ref Par. 204 Min. ref.) x Ma. signal Term. 53 M + 

Par. 310 Term. 53 Max. scaling - Par. 309 Term. 53 Min. scaling 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Par. 314 Term. 60 (mAj 

Par. 316 Term. 60 Max. scaling - Par. 315 Term. 60 Min. scaling 

Par. 210 Reference type is programmed = Sum (01. 

Ext. ref, = (Par. 205 Max. ref. Par. 204 MM. ref.) x Par. 211-214 Preset rel. 

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. 210 Reference type is programmed = Relative 111. 

Res. ref. = 

100 

External reference x Par. 211-214 Preset ref. 

100 

(Par. 205 Max. ref. - Par. 204 Min. ref.) x Ana. signal Term. 54 M 

Par. 313 Term. 54 Max. scaling - Par. 312 Term. 54 Min. scaling 

serial corn. reference x (Par. 205 Max. ref. - Par. 204 Min. ref.) 

16384 (4000 Hex) 

External ref. + Par. 204 MM. ref . + Par. 418/419 Set- 

+ point (only in closed loop) 

Par. 204 Min. ref. Par. 418/419 Setpoint (only in closed loop) 
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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/national regulations on PELV supplies. 

In VLT 6000 HVAC all control terminals as well as 

terminals 1-3 (AUX relay) are supplied from or in 

connection 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 switching. 

Galvanic isolation 

The components that make up the electrical 

isolation, 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: 

Power supply (SMPS) incl. signal isolation of UDC, 

indicating the intermediate current voltage. 

Gate drive that runs the IGTBs (trigger 

transformers/opto-couplers). 

Current transducers (Hall effect current transducers). 

NOTE: 525-600 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 

contributes additional leakage current, as the filter 

circuit is connected to earth through capacitors. 

See drawing on the 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. 

NB!: 
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). 

136 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 311 of 573



VLT® 6000 HVAC Series 
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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 frequency converter, 

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, ILIM 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 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 VLT 6008-6027 200 V, VLT 6016-6122 400 V 

When a transistor in the inverter is opened, 

the voltage across the motor increases by a 

Cable Mains 

length voltage 

Rise 

time 

Peak 

voltage 

dV/dt ratio that depends on: 50 metres 380 V 0.1 psec. 900 V 

- the motor cable (type, cross-section, length 

screened/armoured or unscreened/unarmoured) 

150 meters 380 V 0.2 psec. 1000 V 

VLT 6152-6352 380-460 V 

Cable Mains Rise Peak 
- inductance 

length voltage time voltage 

The natural induction causes an overshot UPEAK in the 

motor voltage before it stabilises itself at a level which 

30 m 460 V 0.20 psec. 1148 V 

VLT 6042:6062 200:240 V 

depends on the voltage in the intermediate circuit. The Cable Mains Peak 

rise time and the peak voltage UpEAK affect the service length voltage du/dt voltage 

13 metres 460 V 670 V/psec. 815 V 
life of the motor. If the peak voltage is too high, motors 
without phase coil insulation are the ones that will 

20 metres 460 V 620 V/psec. 915 V 

VLT 6400-6550 380-460 V 
primarily be affected. If the motor cable is short (a few 

Cable Mains 

length voltage du/dt 

Peak 

voltage 
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. 
20 metres 460 V 415 V/psec. 760 V 

VLT 6002-6011 525-600 V 
If very small motors are used without phase coil Cable Mains Rise Peak 

insulation, it is recommended to fit a LC filter after length voltage time voltage 

the frequency converter. Typical values for the rise 

time and peak voltage UPEAK measured on the 
35 m 600 V 0.36 psec. 1360 V 

I VLT 6016-6072 525-600 V 

motor terminals between two phases: Cable Mains Rise Peak 

length voltage time voltage 
VLT 6002-6006 200 V, VLT 6002-6011 400 V 

35 m 575 V 0.38 psec. 1430 V 
Cable Mains Rise Peak 

VLT 6100-6275 525-600 V 
length voltage time voltage 

Cable Mains Rise Peak 
50 metres 380 V 0.3 psec. 850 V 

length voltage time voltage 
50 metres 460 V 0.4 psec. 950 V 

13 m 600 V 0.80 psec. 1122 V 
150 metres 380 V 1.2 psec. 1000 V 

150 metres 460 V 1.3 psec. 1300 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 380 V 415 V 460 V 

Waiting time 48 s 65 s 89 s 
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Acoustic noise 

The acoustic interference from the frequency 
converter 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: 
VLT 6002-6006 200-240 V, VLT 6002-6011 
380-460 V 

IP 20 units: 
IP 54 units: 

50 dB(A) 

62 dB(A) 

VLT 6008-6027 200-240 V, VLT 6016-6122 
380-460 V 

IP 20 units: 
IP 54 units: 

VLT 6042-6062 200-240 V 

IP 00/20 units: 
IP 54 units: 

61 dB(A) 

66 dB(A) 

70 dB(A) 

65 dB(A) 

VLT 6152-6352 380-460 V 

IP 00/21/NEMA 1/IP 54: 74 dB(A) 

VLT 6400-6550 380-460 V 
IP 00 units: 
71 dB(A) 
IP 20/54 units: 
82 dB(A) 

VLT 6002-6011 525-600 V 

IP 20/NEMA 1 units: 62 dB 

VLT 6016-6072 525-600 V 

IP 20/NEMA 1 units: 66 dB 

VLT 6100-6275 525-600 V 
IP 20/NEMA 1 units: 75 dB 

* Measured 1 meter from the unit at full load. 

Derating for ambient temperature 
The ambient temperature (TAMBMAX) is the maximum 

temperature allowed. The average (TAMB,AvG) measured 

over 24 hours must be at least 5°C lower. 

IVI.T,N 

If VLT 6000 HVAC is operated at temperatures 

above 45 °C, a derating of the continuous 
output current is necessary. 

100 
100% 100% 

200-240V, 
IP20 

6002-6011 
IP20 

VLT 6002-6011 
I P2O/NEIAA 

55% 

380/460v, 

525 -600V 
1 

60X 

90 

80 

70 

60 

50 

40 

VLT 6002-6005 
Elookstyle, 

VLT 

VLT 6006-6062 200-240V Bookstyle, 

IP00/1P20/NEMA 

VLT 6016-6550 380-460V 
IP00/11420/1P21/NEMA 

VLT 6016-6275 525-600V 
IP00/1P20/NELIA 1 

All VLT sizes IP54 

0 
O O 
<0 

1-- 
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0 

.J0 
CO 
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Derating for air pressure 
Below 1000 m altitude no derating is necessary. 

Above 1000 m the ambient temperature (TAMB) or 

max. output current (Ivo-JAAx) must be derated in 

accordance with the diagram below: 

Max. output current 
at 40*C 

1. Derating of output current versus altitude 
at TAMB = max. 45°C 

2. Derating of max. TAMB versus altitude at 

100% output current. 

Max. Tomb at 100% 
output current 

1km 2km 3km Altitude 

VLT 6006-6062. 200-240V IP00/1P20/NEMA I 

VLT 6016-6275. 380-460V IPO0 /IP20/1P54/NEMA 
VLT 6016-6275, 550-600V IP00/1P20/NELIA 1 

VLT 6002-6005, 200-240V 
Bookstylo, IP20 
VLT 6002-6011, 380-460V 
Bookstyle, IP20 

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 leakage 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 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 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 IVLT,N. 

The table gives the min., max. and factory-set 

switching frequencies for VLT 6000 HVAC units. 

Switchin fre uenc 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 6042-6062, 200 V 3.0 4.5 4.5 
VLT 6002-6011, 460 V 3.0 10.0 4.5 
VLT 6016-6062, 460 V 3.0 14.0 4.5 
VLT 6072-6122, 460 V 3.0 4.5 4.5 
VLT 6152-6352, 460 V 3.0 10.0 4.5 
VLT 6400-6550, 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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Motor thermal protection 
The motor temperature is calculated on the basis 

of motor current, output frequency and time. See 

parameter 117, Motor thermal protection. 
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IVibration and shock 
VLT 6000 HVAC has been tested according to a 

procedure based on the following standards: 

IEC 68-2-6: Vibration (sinusoidal) - 1970 
IEC 68-2-34: Random vibration broad-band 

- general requirements 
IEC 68-2-35: Random vibration broad-band 

- high reproducibility 
IEC 68-2-36: 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. 
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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 
1752A084.11 

75 100 

Efficiency of VLT 6000 HVAC ( 

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 (r1maroR) 

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 characteristic 

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 (11.sys-rEm) 

To calculate the system efficiency, the efficiency 
of VLT 6000 HVAC (VLT) is multiplied by the 

efficiency of the motor (MOTOR): 

fl SYSTEM = TIVLT X 11MOTOR 

Based on the graph outlined above, it is possible to 
calculate the system efficiency at different speeds. 
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.1Mains 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 I N with 50 Hz as the basic frequency: 

Harmonic currents II 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 

0.9 
0.4 
0.3 

<0.1 

15 

17 

111 -49 

To ensure low, harmonic currents, VLT 6000 
HVAC has intermediate circuit coils as standard. 
This normally reduces the input current IRMS by 

40%, down to 40-45% ThiD. 

In some cases, there is a need for further suppression 

(e.g. retrofit with frequency converters). For this 

purpose Danfoss can offer two acvanced harmonic 

filters AHF05 and AHF10, bringing the harmonic 

current down to around 5% and 10% respectively. 

For further details, see the operating instructions 
MG.80.BX.YY. For calculation of harmonic, Danfoss 

offers the software tool MCT31. 

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: 

- IEC 1000-3-2 
- IEEE 519-1992 
- lEC 22G/WG4 
- EN 50178 
- VDE 160, 5.3.1.1.2 

ti 
- 

(1111 

10.1 T 
1164&1166 

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: 

(12. + [TX, 
THD% = 

u, 
(U iv% of U) 

Power factor 
The power factor is the relation between 11 and IRMS 

The power factor for 3-phase control 

x U x Ii x cosy' 
== 

-Vd X U x /Rms 

It X WW1 Ic 
Power f actor = 

IRMS IRMS 
since cos co = 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 the 
IRMS for the same kW performance. 
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In addition, a high power factor indicates that the 

different harmonic currents are low. 

.1-Rm = I + n + +... +I 
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EMC test results (Emission, Immunity) 

The following test results have been obtained using a system with a frequency converter (with options if relevant), a screened control cable, a control box with potentiometer, as well as a motor and motor cable. 

VLT 6002- 6011/ 380- 460V 

VLT 6002- 6005/ 200- 240V 

Emission 

Environment Industrial environment Housing, trades and light industries 

Basic standard EN 55011 Class Al EN 55011 Class B EN 61800- 3 

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 2) No No No Yes/ No 

50 m br. screened/ armoured eockslyie 

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 

VLT 6016- 6550/ 380- 460 V 

VLT 6006- 6062/ 200- 240 V 

Emission 

Environment Industrial environment Housing, trades and light industries 

Basic standard EN 55011 Class Al EN 55011 Class B 

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 1.2) No No No 

50 m br. screened/ armoured Yes Yes Yes I. 3) No 

150 m br. screened/ armoured Yes Yes No No 

1) Does not apply to VLT 6400 - 6550. 

2) Depending on installation conditions 

3) VLT 6042- 6062, 200- 240 V and VLT 6152-6272 with external filter 

In order to minimise the conducted noise to the mains supply and the radiated noise from the frequency converter system. the motor cables should be as short as possible and the screen ends 

should be made in accordance with the section on electrical installation. 
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VLT® 6000 HVAC Series 

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 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 Series 

immunity, continued 

VLT 6002-6550 380-460 V. VLT 6002-6027 200-240 V 

Basic standard 

Burst 

IEC 1000-4-4 

Surge 

IEC 1000-4-5 

ESD Radiated electro- 

1000-4.2 magnetic field 

IEC 1000-4-3 

Mains 

distortion 

VDE 0160 

RF common 

mode voltage 

ENV 50141 

Radiated radio 

freq.elect.field 

ENV 50140 

Acceptance criterion B B B A A A 

Port connection CM DM CM - CM CM 

Line OK OK - OK OK - 

Motor OK - - OK 

Control lines OK OK - OK 

PROFIBUS option OK - 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/SkHz/DCN 2 kV/2f2 4 kV/12ft 2,3 a UN 2) 10 VRMS - 

Motor 4 kV/5kHZ/CCC - - 10 VRMS 

Control lines 2 kV/5kHz/CCC 2 kV/2f211 - 10 VRMS 

PROFIBUS option 2 kV/5kHz/CCC 2 kV/2f2 il 10 Maus 

Signal interface<3 m 1 kV /SkHz/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/CCC 4 kV/211 - 10 VRMS 

DM: Differential mode 
CM: Common mode 
CCC: Capacitive clamp coupling 
DCN: Direct coupling network 

1 ) Injection on cable shield 
2 ) 2.3 x UN: max. test pulse 380 VAC: Class 2/1250 V PEAK, 415 VAC: Class 1/1350 VPEAK 
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Definitions 
Definitions are given in alphabetical order. 

Analogue inputs: 

The analogue inputs can be used for controlling 

various functions of the 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 signal. 

Automatic motor adjustment, AMA: 

Automatic motor adjustment algorithm, which 

determines the electrical parameters for the 

connected motor, at standstill. 

AWG: 

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 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. 

!Joe 
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 frequency converter 
transmitted to the motor. 

fm,N 

The rated motor frequency (nameplate data). 

fMAX 

Maximum output frequency transmitted to the motor. 

fMIN 

Minimum output frequency transmitted to the motor. 

IM 

The current transmitted to the motor. 

IM,N 

The rated motor current (nameplate data). 

Initializing: 

If initializing is carried out (see parameter 620 

Operating mode ), the frequency converter 

returns to the factory setting. 

IVLT,MAX 

The maximum output current. 

IVLT,N 

The rated output current supplied by the 

frequency converter. 

LCP: 

The control panel, which makes up a complete 
interface 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 frequency converter, i.e. in a front panel, 

by means of the installation kit option. 

LSB: 

Least significant bit. 

Used in serial communication. 

MCM: 
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VLT® 6000 HVAC Series 

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). 

IIVLT - - 

The efficiency of the 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 
(pressure, temperature, etc.) by adjusting the output 

frequency to match the varying load. 

PM,N 

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. 

Ref rviAx 

The maximum value which the reference signal 

may have. Set in parameter 205 Maximum 

reference, F?efmAx. 

. RefMIN 

The smallest value which the reference signal may 

have. Set in parameter 204 Minimum reference, RefmiN. 

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 frequency converter is subjected to an 

over-temperature. A trip can be cancelled by pressing 

reset or, in some cases, automatically. 

Trip locked: 

Trip locked is a state which occurs in different 

situations, e.g. if the frequency converter is subject to 
an over-temperature. A locked trip can be cancelled by 

cutting off mains and restarting the frequency converter. 

UM 

The voltage transmitted to the motor. 

Um,N 

The rated motor voltage (nameplate data). 

UVLT, MAX 

The maximum output voltage. 

VT characteristics: 
Variable torque characteristics, used for 

pumps and fans. 
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Parameter overview and factory settings 

PNU 

# 

Parameter 

description 

Factory setting Range Changes 

during operation 

4-Setup Conversion 

index 

Data 

type 

001 Language English Yes No 0 5 

002 Active Setup Setup 1 Yes No 0 5 

003 Copying of Setups No copying No No 0 5 

004 LCP copy No copying No No 0 5 

005 Max value of user-defined readout 100.00 0-999.999,99 Yes Yes -2 4 

006 Unit for user-defined readout No unit Yes Yes 0 5 

007 Big display readout Frequency, Hz Yes Yes 0 5 

008 Small display readout 1.1 Reference. Unit Yes Yes 0 5 

009 Small display readout 1.2 Motor current, A Yes Yes 0 5 

010 Small display readout 1.3 Power, kW Yes Yes 0 5 

011 Unit of local reference Hz Yes Yes 0 5 

012 Hand start on LCP Enable Yes Yes 0 5 

013 OFF/STOP on LCP Enable Yes Yes 0 5 

014 Auto start on LCP Enable Yes Yes 0 5 

015 Reset on LCP Enable Yes Yes 0 5 

016 Lock for data change Not locked Yes Yes 0 5 

017 Operating state at power-up, local 

control 

Auto restart Yes Yes 0 5 
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. , 

PNU Pararneter Factorbsetting Range Changes 4 -Setup .,Conversion' 'Data 

description during operation, index 

100 Configuration Open loop No Yes 0 5 

101 Torque characteristics Automatic Energy 

Optimisation 

No Yes 0 5 

102 Motor power, PM.N Depends on the unit 0.25-500 kW No _ Yes 1 6 

103 Motor voltage, UK's! Depends on the unit 200-575 V No Yes 0 6 

104 Motor frequency, fM,N 50 Hz 24-1000 Hz No Yes 0 6 

105 Motor current, IM,N Depends on the unit 0.01 -IVLT,MAX No Yes -2 7 

106 Rated motor speed, nM,N Depends on par. 102 Motor 

power 

100-60000 rpm No Yes 0 6 

107 Automatic motor adaptation, AMA Optimisation disable No No 0 5 

108 Start voltage of parallel motors Depends on par. 103 0.0 - par. 103 Yes Yes -1 6 

109 Resonance dampening 100 % 0 - 500 % Yes Yes 0 6 

110 High break-away torque OFF 0.0 - 0.5 sec. Yes Yes -1 5 

111 Start delay 0.0 sec. 0.0 - 120.0 sec. Yes Yes -1 6 

112 Motor preheater Disable Yes Yes 0 5 

113 Motor preheater DC current 50 % 0 - 100 % Yes Yes 0 6 

114 DC braking current 50 % 0 - 100 % Yes Yes 0 6 

115 DC braking time OFF 0.0 - 60.0 sec. Yes Yes -1 6 

116 DC brake cut-in frequency OFF 0.0-par. 202 Yes Yes -1 6 

117 Motor thermal proctection ETR Trip 1 Yes Yes 0 5 

118 Motor power factor 0.75 0.50 - 0.99 No Yes -2 6 
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PNL; 

a 

Perrameter 

'cle'scription.' 

Factory setting Range Changes 4-Setup 

during operation 

Conversion 

lade>, 

Data 

type 

200 Output frequency range 0 - 120 Hz 0 - 1000 Hz No Yes 0 5 

201 Output frequency low limit, WIN 0.0 Hz 0.0 - fMAX Yes Yes -1 6 

202 Output frequency high limit, fmAx 50 Hz WIN - par. 200 Yes Yes -1 6 

203 Reference site Hand/Auto linked reference Yes Yes 0 5 

204 Minimum reference, RefMIN 0.000 0.000-par. 100 Yes Yes -3 4 

205. Maximum reference, RefmAx . 50.000 par. 100-999.999,999 Yes Yes -3 

206 Ramp-up, time Depends on the unit 1 - 3600 Yes _ . Yes 0 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 10.0 Hz 0.0 - par. 100 Yes Yes -1 6 

210 Reference type Sum Yes Yes 0 5 

211 Preset reference 1 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

212 Preset reference 2 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

213 Preset reference 3 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

214 Preset reference 4 0.00 % -100.00 - 100.00 % Yes Yes -2 3 

215 Current limit, 'Lim 1.0 X IVLT.N[A) 0,1 -1 ,1 X IVLT,NIA) Yes Yes -1 6 

216 Frequency bypass, bandwidth 0 Hz 0 - 100 Hz Yes Yes 0 6 

217 Frequency bypass 1 120 Hz 0.0 - par.200 Yes Yes -1 6 

218 Frequency bypass 2 120 Hz 0.0 - par.200 Yes Yes -1 6 

219 Frequency bypass 3 120 Hz 0.0 - par.200 Yes Yes -1 6 

220 Frequency bypass 4 120 Hz 0.0 - par.200 Yes Yes -1 6 

221 Warning: Low current, 'Low 0.0 A 0.0 - par.222 Yes Yes -1 6 

222 Warning: High current, 'HIGH IVLIMAX Par.221 - IVLT,MAX Yes Yes -1 6 

223 Warning: Low frequency, fLow 0.0 Hz 0.0 - par.224 Yes Yes -1 6 

224 Warning: High frequency, fi-uGH 120.0 Hz Par.223 - par.200/202 Yes Yes -1 6 

225 Warning: Low reference, RefLow -999,999.999 -999,999.999 - par.226 Yes Yes -3 4 

226 Warning: High reference, 

Ref HIGH 

999,999.999 Par.225 - 999,999.999 Yes Yes -3 4 

227 Warning: Low feedback, FElLow -999,999.999 -999,999.999 - par.228 Yes Yes -3 4 

228 Warning: High feedback, FBHIGH 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 frequency converter is in operation. "No" 

means that the 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 by means 

of a frequency converter. 

Conversion index Conversion factor 
74 0.1 

2 

1 

0 

-1 

-2 

-3 

-4 

100 

to 

0.1 

0.01 

0.001 

0.0001 

Data type: 

Data type shows the type and length of the telegram. 
Data type Description 
3 Integer 16 

4 Integer 32 

5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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temi 

H 

Parameter 

description ' 

Factory setting Range Changes "4-SetUp 

during operation 

Conversion Data. 

"type. 

300 Terminal 16, Digital input Reset Yes Yes 0 5 

301 Terminal 17, Digital input Freeze output Yes Yes 0 5 

302 Terminal 18, Digital input Start Yes Yes 0 5 

303 Terminal 19, Digital input Reversing Yes Yes 0 5 

304 Terminal 27, Digital input Coasting stop, inverse Yes Yes 0 5 

305 Terminal 29, Digital input Jog Yes Yes 0 5 

306 Terminal 32, Digital input No operation Yes Yes 0 5 

307 Terminal 33, Digital input No operation Yes Yes 0 5 

308 Terminal 53, analogue input voltage Reference Yes Yes 0 5 

309 Terminal 53, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5 

310 Terminal 53, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5 

311 Terminal 54, analogue input voltage No operation Yes Yes 0 5 

312 Terminal 54, min. scaling 0.0 V 0.0 - 10.0 V Yes Yes -1 5 

313 Terminal 54, max. scaling 10.0 V 0.0 - 10.0 V Yes Yes -1 5 

314 Terminal 60, analogue input current Reference Yes Yes 0 5 

315 Terminal 60, min. scaling 4.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

316 Terminal 60, max. scaling 20.0 mA 0.0 - 20.0 mA Yes Yes -4 5 

317 Time out 10 sec. 1 - 99 sec. Yes Yes 0 5 

318 Function after time out Off Yes Yes 0 5 

319 Terminal 42, output 0 - ImAx 0-20 mA Yes Yes 5 

320 Terminal 42, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 6 

321 Terminal 45, output 0 - fmAx 0-20 mA Yes Yes 0 5 

322 Terminal 45, output, pulse scaling 5000 Hz 1 - 32000 Hz Yes Yes 0 6 

323 Relay 1, output function Alarm Yes Yes 0 5 

324 Relay 01, ON delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6 

325 Relay 01, OFF delay 0.00 sec. 0 - 600 sec. Yes Yes 0 6 

326 Relay 2, output function Running Yes Yes 0 5 

327 Pulse reference, max. frequency 5000 Hz Depends on 

input terminal 

Yes Yes 0 6 

328 Pulse feedback, max. frequency 25000 Hz 0 - 65000 Hz Yes Yes 0 6 

364 Terminal 42, bus control 0 0.0 - 100% Yes Yes -1 6 

365 Terminal 45, bus control 0 0.0 - 100% Yes Yes -1 6 

Changes during operation: 

"Yes" means that the parameter can be changed, 

while the frequency converter is in operation. "No" 

means that the 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 by means 

of a frequency converter. 

Conversion index 

74 

2 

1 

0 

-1 

-2 

-3 

-4 

Conversion factor 

0.1 

100 

10 

0.1 

0.01 

0.001 

0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data type Description 

3 Integer 16 

4 Integer 32 

5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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PNU 

It 

Parameter 

' description 

Factory setting Flange Changes 

during operation 

4-Setup 

' 

Conversion 

index 

Data 

type 

400 Reset function Manual reset Yes Yes 0 5 

401 Automatic restart time 10 sec. 0 -600 sec. Yes Yes 0 6 

402 Flying start Disable Yes Yes -1 5 

403 Sleep mode timer Off 0 - 300 sec. Yes Yes 0 6 

404 Sleep frequency 0 Hz frAIN-Par.405 Yes Yes 6 

405 Wake up frequency 50 Hz Par.404 - itym Yes Yes -1 6 

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 

409 Function in case of no load Warning Yes Yes 0 5 

410 Function at mains failure Trip Yes Yes 0 5 

411 Function at overtemperature Trip Yes Yes 0 5 

412 Trip delay overcurrent, 'um 60 sec. 0 - 60 sec. Yes Yes 0 5 

413 Minimum feedback, FBMIN 0.000 -999,999,999 - 

FBMIN 

Yes Yes -3 4 

414 Maximum feedback, FBmAx 100.000 FBMIN - 

999,999.999 

Yes Yes -3 4 

415 Units relating to closed loop % Yes Yes -1 5 

416 Feedback conversion Linear Yes Yes 0 5 

417 Feedback calculation Maximum Yes Yes 0 5 

418 Setpoint 1 0.000 FBMIN- FBmAx Yes Yes -3 4 

419 Setpoint 2 0.000 FBMIN- FBMAX Yes Yes -3 4 

420 PID normal/inverse control Normal Yes Yes 0 5 

421 PID anti windup On Yes Yes 0 5 

422 PID start-up frequency 0 Hz FMIN- F MAX -1 6 

423 PID proportional gain 0.01 0.0-10.00 Yes Yes -2 6 

424 PID integration time Off 0.01-9999.00 

s.(off) 

Yes Yes -2 7 

425 PID differentiation time Off 0.0 (Off) - 10.00 

sec. 

Yes Yes -2 6 

426 PID differentiator gain limit 5.0 5.0 - 50.0 Yes Yes -1 6 

427 PID lowpass filter time 0.01 0.01 - 10.00 Yes Yes -2 6 

483 Dynamic DC Link 

Compensation 

On No No 0 5 
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P NU Parameter 

desciiption 

Factory. setting Range Changes ASetup 

during operation 

Conversion 

Windex 

Data 

type 

500 Protocol FC protocol Yes Yes 0 5 

501 Address 1 Depends on par. 500 Yes No 0 6 

502 Baudrate 9600 Baud Yes No 0 5 

503 Coasting Logic or Yes Yes 0 5 

504 DC-brake Logic or Yes Yes 0 5 

505 Start Logic or Yes Yes 0 5 

506 Direction of rotation Logic or Yes Yes 0 5 

507 Selection of Setup Logic or Yes Yes 0 5 

508 Selection of preset reference Logic or Yes Yes 0 5 

509 Data read-out: Reference % No No -1 3 

510 Data read-out: Reference unit No No -3 4 

511 Data read-out: Feedback No No -3 4 

512 Data read-out: Frequency No No -1 6 

513 User defined read-out No No -2 7 

514 Data read-out: Current No No -2 7 

515 Data read-out: Power, kW No No 1 7 

516 Data read-out: Power, HP No No -2 7 

517 Data read-out: Motor voltage No No -1 6 

518 Data read-out: DC link voltage No No 0 6 

519 Data read-out: Motor temp. No No 0 5 

520 Data read-out: VLT temp. No No 0 5 

521 Data read-out: Digital input No No 0 5 

522 Data read-out: Terminal 53, 

analogue input 

No No -1 3 

523 Data read-out: Terminal 54, 

analogue input 

No No -1 3 

524 Data read-out: Terminal 60, 

analogue input 

No No -4 3 

525 Data read-out: Pulse reference No No -1 7 

526 Data read-out: External reference % No No -1 3 

527 Data read-out: Status word, hex No No 0 6 

528 Data read-out: Heat sink temperature No No 0 5 

529 Data read-out: Alarm word, hex No No 0 7 

530 Data read-out: Control word, hex No No 0 6 

531 Data read-out: Warning word, hex No No 0 7 

532 Data read-out: Extended status word, hex No No 0 7 

533 Display text 1 No No 0 9 

534 Display text 2 No No 0 9 

535 Busfeedback 1 No No 0 3 

536 Busfeedback 2 No No 0 3 

537 Data read-out: Relay status No No 0 5 

555 Bus time interval 1 sec. 1 - 99 sec. Yes Yes 0 5 

556 Bus time interval function OFF Yes Yes 0 5 

560 N2 override release time OFF 1 - 65534 sec. Yes No 0 6 

565 FLN Bus time interval 60 sec. 1 - 65534 sec. Yes Yes 0 6 

566 FLN Bus time interval function OFF Yes Yes 0 5 
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PNU 

a 

Parameter 

description 

Factory setting Range Changes 4-Setup 

during operation 

Conversion 

index 

Data 

ype I 

600 Operating data: Operating hours No No 74 7 

601 Operating data: Hours run No No 74 7 

602 Operating data: kWh counter No No 3 7 

603 Operating data: Number of cut-ins No No 0 6 

604 Operating data: Number of overtemps No No 0 6 

605 Operating data: Number of overvoltages No No 0 6 

606 Data log: Digital input No No 0 5 

607 Data log: Control word No No 0 6 

608 Data log: Status word No No 0 6 

609 Data log: Reference No No -1 3 

610 Data log: Feedback No No -3 4 

611 Data log: Output frequency No No -1 3 

612 Data log: Output voltage No No -1 6 

613 Data log: Output current No No -2 3 

614 Data log: DC link voltage No No 0 6 

615 Fault log: Error code No No 0 5 

616 Fault log: Time No No 0 7 

617 Fault log: Value No No 0 3 

618 Reset of kWh counter No reset Yes No 0 5 

619 Reset of hours-run counter No reset Yes No 0 5 

620 Operating mode Normal function Yes No 0 5 

621 Nameplate: Unit type No No 0 9 

622 Nameplate: Power component No No 0 9 

623 Nameplate: VLT ordering no. No No 0 9 

624 Nameplate: Software version no. No No 0 9 

625 Nameplate: LCP identification no. No No 0 9 

626 Nameplate: Database identification no. No No -2 9 

627 Nameplate: Power component identification no. No No 0 9 

628 Nameplate: Application option type No No 0 9 

629 Nameplate: Application option ordering no. No No 0 9 

630 Nameplate: Communication option type No No 0 9 

631 Nameplate: Communication option ordering no. No No 0 9 

Changes during operation: 

"Yes" means that the parameter can be changed, 

while the frequency converter is in operation. "No" 

means that the 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 by means 

of a frequency converter. 

Conversion index Conversion factor 

74 0.1 

2 

1 

0 

-1 

-2 

-3 

-4 

100 

10 

0.1 

0.01 

0.001 

0.0001 

Data type: 

Data type shows the type and length of the telegram. 

Data type Description 
3 Integer 16 

4 Integer 32 

5 Unsigned 8 

6 Unsigned 16 

7 Unsigned 32 

9 Text string 
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VLT® 6000 HVAC Series 

A Data log 123 

AWG 148 DC braking 85 

Accuracy of display readout (parameters 009-012, Display DC braking, inverse 97 

readout) 20 DC bus connection 60 

Acoustic noise 139 Definitions 148 

AEO - Automatic Energy Optimization 9 Derating for air pressure 140 

Aggressive environments 135 Derating for long motor cables 140 

Air humidity 141 Derating for running at low speed 140 

Analogue inputs 99 Digital inputs 96 

Analogue output 102 Digital speed up/down 64 

Anti windup 119 Direction of motor rotation 93 

Application functions 400-427 108 Display 65 

Auto start 98 Display mode 67 

Auto start on LCP 78 Display readout 77 

Automatic motor adaptation, AMA 82 

Available literature 7 

E 
earthing 49 

B EMC test results 145 

Bus connection 62 Earth connection 60 

Earth fault 137 

Earth leakage current 136 

C Earthing 41 

control panel - LCP 65 Efficiency 142 

Cable clamp 49 Electrical installation - earthing of control cables 49 

Cable lengths and cross-sections: 20 Electrical installation, 89 

Cables 41 Electrical installation, control cables 112 

CE labelling 12 Electrical installation, enclosures 50 

Change parameter data 71 EMC Immunity 146 

Changing data 70 EMC-correct cables 48 

Closed loop 112 EMC-correct electrical installation 46 

Coasting stop 97 Enclosures 51 

Connection examples 63 Equalising cable 49 

Control card 60 Example of application 10 

Control card, 24 V DC supply: 19 External 24 Volt DC supply 20 

Control card, analogue inputs 19 Externals 21 0 0 
Control card, digital inputs. 18 Extra protection 41 

0 
cD 

Control card, digital/pulse and analogue outputs: 19 Extreme running conditions 137 _J 
Control card, RS 485 serial communication. 20 >Q 
Control characteristics. 20 O 

Control keys 65 F 
Control principle 8 Factory settings 150 

Control unit LCP 65 Fault log 123 

Conversion index: 152 Feedback 99 

Cooling 38 Feedback 112 

Copying of Setups 74 Feedback handling 116 

Current limit 92 Flying start 108 

Freeze output 97 

Freeze reference 97 

D Frequency bypass 92 

Derating for ambient temperature 139 Function at mains failure 111 

Derating for high switching frequency 140 Function at overtemperature 111 

direction of motor rotation 59 Function in case of no load 111 

Data change lock 98 
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VLT® 6000 HVAC Series 

Fuses 32 Motor thermal protection 60, 85 

Motorvoltage 81 

G 
Galvanic isolation 136 

General technical data 18 

General warning 5 

Hand start 98 

Hand start on LCP 78 

Hand/Auto linked reference 89 

Harmonic filter 121 

Heat emission from VLT 6000 HVAC 45 

High voltage test 45 

High voltage warning 41 

High-voltage relay 60 

Indicator lamps 65, 66 

Initialisation 126 

Inputs and outputs 300-328 96 

Installation of 24 Volt external DC supply 60 

Interference reduction method 111 

J 
Jog 98 

L 
Low current 93 

Language 73 

LCP copy 74 

Load and Motor 100-117 80 

Local control 66 

Local Control Panel 65 

Lock for data change 79 

Lowpass 120 

M 
Maximum reference 89 

Mains connection 58 

Mains supply (L1, L2, L3): 18 

Mechanical dimensions 34 

Mechanical installation 38 

Motor cables 59 

Motor connection 58 

Motor current 82 

Motor frequency 82 

Motor power 80 

Motor speed 82 

N 
Nameplate 125, 126 

No function 97 

No operation 99 

NOISE REDUCTION 111 

0 
OFF/STOP on LCP 78 

Operating mode 124 

Ordering form 17 

Output frequency 87 

P 
Parallel coupling 59 

Parameter Data 71 

PC software 12 

Peak voltage on motor 138 

PELV 136 

PID for process control 114 

PID integration time 119 

PLC 49 

Potentiometer reference 64 

Preset reference 92, 97 

Programming 73 

Protection 21 

Pulse feedback 98 

Pulse reference 98 

Pulse scaling 104 

0 
Quick Menu 71 

R 
Ramp-down time 90 

Ramp-uptime 89 

Reference 99 

Reference handling 88 

Reference type 91 

References and Limits 87 

Relay 1 105 

Relay 2 105 

Relay card 127 

Relay outputs 20 

Relay outputs 105 

Relay01 106 

Reset 97 

Reset and coasting stop, inverse 97 

158 MG.60.A8.02 - VLT is a registered Danfoss trademark 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 333 of 573



VLT® 6000 HVAC Series 

Reset function 108 W 
Reset on LCP 78 Warning 5 

Reversing 97 Warning against unintended start 5 

Reversing and start 97 Warning: High frequency 94 

RFI switch 43 Warning: High reference 94 

Run permissive 64, 98 Warnings and alarms 130 

S 2 
screw sizes 58 2-zone regulation 64 

Serial communication 121 

Safety interlock 97 

Safety regulations 5 

Screened/armoured cables 41 

Selection of Setup 97 

Serial communication 12, 49 

Service functions 122 

Setpoint 118 

Setup 73 

Setup configuration 73 

Setup of user-defined readout 74 

Single-pole start/stop 64 

Sleep mode 109 

Speed up and speed down 97 

Start 97 

Status messages 128 

Switches 1-4 62 

Switching frequency 110 

Switching on the input 138 

T 
Trip locked 149 

Technical data 22 

Thermistor 99 

Tightening-up torque 58 

Time out 101 

Torque characteristics 18, 80 

Transmitter connection 64 

Trip delay overcurrent, IUM 112 

Type code ordering number string 13 

U 
Unintended start 5 

Units 112 

V 
Ventilation of integrated VLT 6000 HVAC 45 

Vibration and shock 141 

VLT output data (U, V, W). 18 
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ELECTRIC 

11 
TECHNICAL DATA SHEET 

For 

SPS 211 

Equipment Type: Surge Diverter 

Location: Main Incomer 

Model Numbers: TDS-180S-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 freqtiencies 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. 

- 

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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TDS-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 8/20us <740V 

Let through voltage @ 20kA 8/20us <970V 
Surge rating 8/20us 100kA 

Surge rating 10/350us 20kA 
Energy rating 48003 

MultipulseTM capability Yes 

Aggregate surge material 200kA 8/20us 
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 450% 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 

Cat D 
Test standards: - 

Approvals UL1449 Edition 2 (pending) 

Cat C AS 3260, IEC 950 
C-Tick 
Certificate of suitability, 

rw 
-Cat B 

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. 

AS/NZS 1768-1991 Cat A, Cat.B, Cat C. 

BS 6651:1992 Cat A, Cat B. 

IEC801-5 Installation Class 5. 

IEC 61643-1 

Estimated Life of MOVTEC and TDS-MOVTEC 

10 

Number of Impulses 

135kA Monlec 

1,000 

TDS-Movlec 

10,000 

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 
development, specifications are subject to 
change without notice. © Copyright 1998 

Model Number 

TDS-MT-277 

Description 

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 fa,c+662 627-9168 

ERICO. ci) 

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www. e ri co. co m 

r)) 
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ail ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 211 

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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A 

A 

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. 
[he 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. 

I 'DF series has been specifically designed for process control applica- 
ions to protect the switched mode power supply units on devices such as 
31_,C controllers, SCADA systems and motor controllers. Units are avail- 
tble 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 
ipproach to protection of both the power and data control circuits. 

Che TDF is a series connected single phase surge filter providing an 
ggregate surge capacity of 50kA (8/2011s) - 20kA L-N & L-G and 10kA 
\I-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. 

s 
I I 

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 50kA surge capacity provides a 

high level of protection and long operational 
life 

5 year limited warranty 

CO' 
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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 

I113751i 1717325 

Filter: 
Inductor 

Capacitor type 

Attenuation @100kHz L-N 
Performance: 

UL1449 SVR L-N 
ANSI/IEEE C62.41 Cat B3 - 500A ringwave 

Cat Cl - 3kA, 8/20i.ts 
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 

Test standards: 
Approvals 

;"VglitY" 

Frequency (kHz) 

Frequency perlonnence of TDF-1OA niter 

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 8/2011s 

20kA 8/201.ts 

10kA 8/20p.s 
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 -O 
Screw terminals 
1.0mm2 - 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 19.9.9 

Part Number Description 
TDF-10A-120V 120V 1 phase, 501cA 8/201,ts, 10A series TVSS protector 
TDF-10A-240V 240V 1 phase, 501cA 8/201.ts, 10A series TVSS protector 

Hobart ph:, 61 3 8237-3200 
Sydney ph:+61 2 9479-8500 
Melbourne ph:+61 3 9894-2677 
Canberra p11:+61 2 6257-3055 

faic+61 3 8273-0399 
fax+61 2 9980-5092 
faic+61 3 9894-3216 
faic+61 2 6257-3127 

Adelaide ph:+61 8 8366-6555 
Perth ph:+61 8 9358-1233 
Singapore ph:+ 65-783-2477 
Thailand ph:. 662 627-9037-8 

fax:+61 8 8366 -6556 
fax:+61 8 9358-1404 
fax:+ 65 763-2397 
fax:+662 627-9168 

ERIEC 
CL 
Cd 

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 
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ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 211 

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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FACILITY 
ELECTRICAL 
PROTECTION CRITECTm 

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 

ULI 449 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 

I 00V-480Vrms 
480Vrms 
TN-C, TN-S, TN-C-S (MEN), TT 

Surge immunity: 
Power supply 3kA 8/201.ts, 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 

DSD140-2S/DSD155-2T 
DS F-10A-VOUDS F-20A-XXX 
DSD180-4S/DSD1110-4T 
DSD1160-8S/DSD1220-8T 
DSD355-8T 
TDS140-XXX 
TDS180-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, 125VA 

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 ERICO. 

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 6237-3200 
ph:+61 2 9479-6500 
ph:+61 3 9894-2677 
ph:*61 2 6257-3055 

fax'..61 3 6273-0399 
fax:+61 2 9980-5092 
far..61 3 9894-3216 
la,c+61 2 6257-3127 

Adelaide ph:461 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's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 351 of 573



2.9 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 352 of 573



SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 353 of 573



ga ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 211 

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 

IP 
ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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5OPMSH 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 'Linit;is ,firrrily,fixed. Removal ;Or repositioning,.: 
may be achieved by levering down the. release.plip and lifting 

. . 

the unit up and 'off 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. 
Nn.1 Relay energises on rising speed 

).2 Relay energises on rising speed 
Relay de-energises on rising speed 

ihis 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 theoriginal 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 
transients 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 

252-PSF 
252-PSG 

Output Relay 

Contact Set 1 Contact Set 2 

14 11 12 22 21 24 
PROTECTOR 

: 24 

27 

Pompton 

MAX Ism n 
Cold 

L Aux N 11 t2 
. i. t I .1 

Supply 
Thermistor 

Connections 

Relay 

Contact Set 1 Contact Set 2 /-Th 
14 11 12 
PROTECTOR 

24 
214-4.4.22 

11 
1142 

°el° Secon4s 
0, ,10 

DELAY 
L2 L3 

e 

22 
10 
21 24 

%Unbal 
5, 5 
SET. 

[Pompton 

L1 

Input 

Dimensions in mm 

Model 252 

55 

Model 253 
75 

112 

252-PMM 

253-PH3 

IW250PMSH Edition 4 April 1997. Pa g 

Output Relay 

Contact Set 1 Contact Set 2 

1 ' 1 ' 1 ' i ' 1 ' 
14 11 12 22 21 24 
P ROT &CT OCI 

: 24 

6110 

Pontpt on 

L Aux N 
. 

RESET 

MAX 1500n 
Cold 

;--4 
ht R2 II" t2 
I , I . t . 1 

Supply 
Thermistor 

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 

112.5 

LOW VOLTAGE DIRECTIVE:- This product complies with BSEN61010-1 

Adaptor Plate 

60 

2 Fixing Hob= 'A' 2 Fixing Holes 'El' 
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 connection/disconnection. 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. cm 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 Road.Witham, 
Essex,CM8 3AH 
Tel: (0)1376502051 
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)1422246183 
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: 852 25520267 
Fax 852 28731476 
AUSTRALIA (Sydney) 
Crompton Instruments 
(Aust) 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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ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 211 

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 I T [Level Control Relay 

25 r 28 16 15 18 

WI LT IT R o DE I 

Liquid Level 
Control Relay 

Mode! MTR-2 
Made in Australia 

r----- 240 VAC 

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 
monitoring and control equipment. 

ne 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. 

'''Nfutitairf 

fterf many years of field 
se9 the simplicity an 

reliability of these u Fits 

is tong esti na leo 

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. 

U Dip Switch Programmable: All settings are easily 

selected from the front panel. Fixed settings ensure 

repetition and accuracy. 

II 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. 

U LED Indication. Power On (green) and Relay 

Activation (red) via high intensity LED indicators. 

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. 

O I.S. application Perfect for I.S. application when used 

with MTISB. 

U DIN rail or screw mounting 

U Low installed cost 

04142 MTR APPIGNION1 

Available in' 

2401fCC:';'- 
110V40: 

00NO 

More information and Data-sheets on our complete range of products are available at www.multitrode.com 
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0IPLEi K-APPLICATIONS 

Level Control Relay Page 2 

&cr' cN71.723.1-.11..A. 

DIP1SWITCH,SETTINGS 

Sw 1&. 2 Sensitivity settings: 1 k, 4k, 20k, 80k 

Sw 3, 4 & S Activation delays: 

0, 2.5, 5, 10, 20, 40, 80, 160 sec - Sw 6 Mode settings: Charge & Discharge 

!RING DIAGRAM 

AZW, 
rHysicAl.wirifsssioris.44, 

MultiTrode 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 

4 AMPLE. A PPLI CATI ON Anteol.e!, 

aiiliktme 

PRODUCT SPECIFICATIONS 

Mode of operation: 
MIR Charge/Discharge (Fill or Empty) 

Probe Inputs: 
Sensor inputs 

Sensor voltage 

Sensor current 

Sensitivity 

MTR:2 /MTRA:3 

10/I2VAC Nominal 

0.8mA max. (per sensor) 

lk, 4k, 20k, 80k 

Relay Outputs: 
MTR relay output 

MTR Output delay 

Relay contact rating 

Relay contact life 

Terminal size 

2 contact sets : I N/0 & I C/0 

0, 2.5, 5, 10, 20, 40, 80, 160 sec 

250 VAC 

SA Resistive, 2A Inductive 

105 Operations 

2 x 2.5mm', #13 

Display LEDs: 

MTR 

Power On Pump Alarm 

Green Red 

Physical Product: 
Dimensions (mm) 

Mounting 

Enclosure 

12H 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, 4I5VAC* - 50/6011z 

3.5 Watts max *(MTR only) 

12 or 24VDC, 

3 watts max 

Environmental Range: 

Centigrade 

Fahrenheit 

- 10° to +60°C 

+14° to +140°F 

CO 
us 

N1653 LISTED 2P27 
C 

4`. 

AVAILABLE MODELS ,P- 

415vmf%MTRI 4 

240",c MTR2 MTRA2 

I MTR3 z;.,:MTRA3g- 

24vAo,:t.:MTR4, e'.MTRA4, 

TR5M.'!MTRA5 

12vDc 116,..,MTRA6 

Ordering Information & Example 

Model Voltage 

MTRA 

This order code is for a 240VAC MTRA. 

All MultiTrode Products carry a two year warranty 

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 n China 

312 11 1 371 111 

2.11 
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al ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 211 

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 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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al ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 211 

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 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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0 

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 

VEGADIS 12 with display 

o -J to 

'="11= 
(*Likr:7,n 

0 VEEA 0 
UNA 

lags 

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 

1) 

Connection to 

connection cable 

Cable length 

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) 

900 

600 

300 

12 

700 
E 

O 
C 

-0 
0 
-1 300 

100 

18 24 30 36 

Voltage of the external energy UH in Volt 

18 24 30 36 

Voltage of the external energy uH in Volt 

Housing 
Protection class 
Overvoltage category 

Ambient conditions 

IP 65 1) 

III 

III 

Ambient temperature 
- VEGADIS 12 
- VEGADIS 12 with display 
Storage and transport temperature 

-40°C ... +85°C 
-20°C ... +70°C 
-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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1.5 Dimensions 

without display 38 

lAglarik 

with display 

2 Mounting 

Product description, mounting 

72 

a) CO 
CO 
CO 
0 

CO 
CO 

03 in 
co 
0 

n 

3 

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 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 375 of 573



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 

bi 

06) Adiusttnelint 

Screen 

VEGADIS 12 

TRANSMITTER 

OPERATE 

ti 

ZERO(' 
AN 

VESA 

External energy 
source 
12 ... 36VDC 
4 ... 20 mA 

Control instru- 
ment 4 ... 20 mA 
measurement 
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Electrical connection 

VEGADIS 12 with display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br 

Screen 

VEGADIS 12 

TRANSMITTER DISPLAY 

OPERATE .' t OPERATE 
1 _ft_ 

ti ZERO 

ZERO/ \ END 

SPAN POINT 

gee® 0000 0000 =BIM - I (2 
TR/ N ITIEt DISPLAY 

A IS 2 

Display 

External energy 
source 

- 17 ...36VDC 
4 ... 20 rnA 

+ Control instru- 
ment 4 ... 20 mA 

- measurement 

WS 
vio 

Or 

ire 

1s- flies 111.0 

VEGADIS 12 11 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 378 of 573



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 
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) 

6 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 
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 1--" 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 

Current 

Voltage 

C;) Cr; 
1 I I 

Current 
External energy 
source 

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 

veraQ 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 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 tha` 
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. 
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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. 
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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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Area of application 

Physical principle 

Power supply 

Product description 

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. PACTwareTM 
with a HART® handheld. 

The entered parameters are generally saved in 
VEGABAR 64, when adjusting with PACTwareTM 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 to1) 
perature Relative humidity 20 ... 85 %. 

1) See Supplement, Technical data, Ambient conditions 
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Mounting 

Select installation position 

Weld 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. 

VEGABAR 64 -4 ... 20 mA/HARP 13 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 396 of 573



Connecting to power supply 

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 
OS-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 111 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 

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. 

Use wire end ferrules. 
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IN 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 

Plug insert 

0 

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 

Spring-loaded 
terminals for con- 

\ nection of 
VEGADIS 61 

Ground 
terminal 1) 

Fig. 7: 

Top view of the electronics and connection compartment 

1) Connect cable screen here, connect ground terminal on th 
housing exterior to ground as prescribed. The two termina., 
are galvanically connected. 
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,* 

0 z w 
1) 
U) 
N- 
C\I 

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 ') 

Fig:-10:'--- 
Top view of the electronics and connection compartment 

Display 

PC with 
PACT ware" 

Plug con- 
' nection 

J 

VEGADIS 61 

ign 
I I I 

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 

Cable entry (pressure- 
tight with Exd) 

Electronics com- 
partment 

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 

1) 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 

N 
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 

:adapter cable 

Spring-loaded terminals 
for 4...20 mA connection -- Ground terminal 1) 

Fig. 15: 

Connection compartment, double chamber housing 
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0 
z 
In 
C\J 
In ti 
C 

Wiring plan 

Overview 

Connecting to power supply 

Power supt)I 
12...36 V DC/ 
4...20 mA 

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 

1) Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 
Not with-Exd 

Contact springs 
for PLICSCOM 

Plug connec- 
tor for 
VEGACON- 
NECT 3 with 
adapter 
cable 

Internal connection 
cable to the connection 
compartment 

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 

CD 

L 
C\I 
LO 
N- 
C\1 

Connecting to power supply 

Wiring plan, double chamber housing, peripheral instruments 

Fig. 21: 

M12x1 plug 

+ - 
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 

NN 

Internal connec- 
tion cable to the 
connection 
compartment 

Fig. 23: 
Top view of the electronics compartment with double chamber 
housing 
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C? z w u5 
C\I 
LI) 

Connecting to power supply 

Top view connection com- 
partment Exd 1) 

Wiring plan Exd 

Spring-loaded 
terminals for 
4...20 mA connQc- 
tion 

O 

Ground terminal 

Fig. 24: 
Connection compartment, double chamber housing Exd 

Power supply 
18...36 V DC/ + 

4...20 mA 

Fig. 25: 
Wiring plan, double chamber Exd 

1) 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 corripar 
ment of the remote electronics 
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Connecting to power supply 

Wiring plan, plug connector 
remote electronics 

v(iring plan, remote elec- 
tronics 

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. 

1P 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 
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Connecting to power supply 

Wiring plan, plug connec- 
tor, remote electronics 

Viring plan 

Breather capillaries 

Screen 
G.) 

O e.__D 2 0 

Fig. 32: 
Wiring plan, plug connector, remote electronics 

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 

Function/Configuration 

6 Set-up with the indicating and 
adjustment module PLICSCOM 

6.1 Short description 

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 
VEGADIS 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 

i-Fl: 
- 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 

20 mA 

A 
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. 

VEGABAR 64 -4 ... 20 mA/HARP 35 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 418 of 573



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 

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 [->]. 

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, inH2( 
mmH2O, m, mm, cm, ft. 
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Set-up with the indicating and adjustment module PLICSCOM 

Unit of 
measurement 
Dichteeinheit 
> kg/dm3 

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 to m. 

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 mbar 

5 ,0 mbar 
glee's 

1.2 

J. IN 
4P 

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 [->1. 

The actual measured value now incorporates the re- 
quested correction (will be in the upper example 
0.0 mbar), the position correction is finished. 
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Set-up with the indicating and adjustment module PLICSCOM 

Carrying out min. adjust- Proceed as follows: 
merit 

1 

1 Edit the %-value in the menu item Min. adjust- 
ment" and edit with [OK]: 

Cursor 
position 

Actual 
measured 
value 

Min.-adjustment 1.3 

000.0% 

000.0 mb 
000.0 mbar 

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 [->1. 

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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Set-up with the indicating and adjustment module PLICSCOM 

Carrying out max. adjust- Proceed as follows: 
ment 

1 Edit the %-value in the menu item max. adjust- 
ment" with [OK]: 

Cursor 
position Max.-adjustment 1.4 

100.0 % . 

1.000 mb 
000.0 mbar 

Percent value of the 
filling 
(100.0 % = 20 mA) 

Actual 
measured 
value 

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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Set-up with the indicating and adjustment module PLICSCOM 

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 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 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. 

40 VEGABAR 64 -4 ... 20 mA/HART® 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 423 of 573



Set-up with the indicating and adjustment module PLICSCOM 

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 

A 
= 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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Set-up with the indicating and adjustment module PLICSCOM ' 

Select application "process VEGABAR 64 is preset to application Level meas- 
pressure measurement" 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) 

42 

> Basic adjusment I 
Display 
Diagnostics 
Service 
Info 

Options: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, inH2O 
mmH2O. 
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Set-up with the indicating and adjustment module PLICSCOM 

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 [ ->1. 

The adjustment unit is now changed from bar to 
mbar. 

Carrying out position cor- Proceed as follows: 
rection 

1 Edit the offset value in the menu item Position 
correction" with [OK]: 

Cursor 
position 

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 [->]. 

The actual measured value has now the requested 
correction (in the above example it is now 0.0 mbar), 
the position correction is finished. 

VEGABAR 64 -4 ... 20 mA/HART® 43 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 426 of 573



Set-up with the indicating and adjustment module PLICSCOM 

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 % 
N-1? 

000.0 m 4P 

000.0 mbar 

Percentage value of the 
pressure 
(0.0 % = 4 mA) 

Actual measured Corresponding 
value 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 interrupted 
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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Set-up with the indicating and adjustment module PLICSCOM 

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 % 

1.000 mb 
000.0 mbar 

1.4 
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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Set-up with the indicating and adjustment module PLICSCOM 

6.5 Menu schematic 

2.6530 
bar 

Sensor 

> Basic adjustment 1 

Display 
Diagnostics 
Service 
Info 

2.6530 
bar 

Sensor 

Units of- 
meastiement 

' bar, 

Basic adjustment 2 

> Display 
Diagnostics 
Service 
Info 

, , ,- , , 

Displayed value ' 21 
.`" 

SèaledY 

Lagekorrektur 1.2 

Offset 
A v-c 
+ 0000 mbar 
53 mbar fp 

Sensor 

2.6530 bar 

23,5°C 

Basic adjustment 3 

Display 
> Diagnostics 

Service 
Info 

p.,..m,101:.,-0 58 
1765 06( 

Basic adjustment 4 

Display 
Diagnostics 

> Service 
Info 

Cuiterit,output';'7 

Otitptit'Mo'cle*:20MA , 

Faitur4nsidifit- 22r-r-1A 

Min-CurferierrIA 
0 

Basic adjustment 5 
Display 
Diagnostics 
Service 

> Info 

Sensor type 5.1 

VEGABAR 64 

Sera! number 
12227282 

Display 
(silts: 

umeriVft 
".= 

. , 

Sensor status 3.2 

OK 

Zero' 3 
Obo %-", 

090, 'mbar: ; 

.53 mbar 

Scaling 23- 

-100 ood 

4 
10000% - 

- 

1000' Mbar' = 

. 53 Mbar < 

Simulation 4.2 

Simulation 
start? 

Damping-7 

'1 s- 
- , 
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Date of 52 
manufacture 

26. May 2003 

Software version 
1.30.03 

Set-up with the indicating and adjustment module PLICSCOM 

Reset 4.3 

Reset 
select ? 

'Fkargatici) eqrvb:1 6' 

linear V 

Date of last 5.3 
change 
overPC 

26. May 2003 

Language 4.4 

Deutsch V 

Sensor details 5.4 

HARPkoperation 4.5 
mode 

Standard 
Address 0 

Copy 4.6 

sensor data 

Copy 
sensor data? 

'89tior;frit:O, 

nsor 

PIN 4.7 

Enable? 

Application 4.8 

Proc. pressure V 

Selection 
possibility in 
the menu item 

[ESC] 

> j 

[OK] 

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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Set-up with PACTwareTM and PC 

Connecting the PC directly 
to the sensor 

7 Set-up with PACTwareTM and PC 

7.1 Connecting the PC 

I2C bus 
plug 

Adapter 
cable 

Power supply 
unit 

VEGABAR 64 VEGACON- 
NECT 3 

RS232 connection PC with 
PACT ware" 

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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2 w 
U) 

U) 
N- 
(.1 

Set-up with PACTwareTM and PC 

Connecting the PC to the 
signal cable 

Communication 
esistance 

> 250 Ohm 

VEGABAR 64 
VEGACON- 
NECT 3 

Power supply 
unit 

RS232 connection PC with 
PACT wareTm 

Fig. 36: 
PC connected to the signal cable 

Necessary components: 
VEGABAR 64 
PC with PACTwareTM 
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 PACT waren' . 
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Maintenance and fault rectification 
A 

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. 

50 

Fault Possible reason Rectifying measure 

4 ... 20 mA 
signal not 
stable 

level fluctuations set integration time 
via PLICSCOM 
or PACT waren" 

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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w 
In 

Maintenance and fault rectification 

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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Maintenance and fault rectification 

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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Dismounting 

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 

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 

Output variable 

0.8 ... 8 kg (depending on process fitting) 

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 

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 cY, 

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 

Re-commended max. turn down 1 : 30 

Nominal range Gauge pr. resistance° 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 / -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. 
43 With process fitting PVDF acc. to nominal pressure stage. 
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Supplement 

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 s) 

Accuracy class 0.1 Turn down Deviation in 

characteristics 
1 : 1 < 0.1 % 
up to 1 : 5 < 0.1 % 
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 
signal8) 
0.05 %/10 K 
0.1 %/10 K 

0.15 %/1-0 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) Similar to DIN 16086, DINV 19259-1 and IEC 60770-1. 
6) Relating to the nominal range, incl. hysteresis and repeatability. 
7) Only with process fitting EV, FT. 

8) In the compensated temperature range between 0°C ... 100°C, reference temperature 20°C. 
9) Acc. to IEC 60770-1, relating to the nominal range. 
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Supplement 

Electromechanical data 

Cable entry/plug 1°) 

- single chamber housing 

- double chamber housing 

- remote electronics 

Spring-loaded terminals 
Connection cable between IP 68 instrument 
and remote electronics: 
- max. length 
- min. bending radius 
- diameter 
- colour 

- standard 
- Ex version 

- 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 lh NPT, 

1 x blind stopper 1/2 NPT 
or: 
- 1 x plug M12 x 1, 

1 x blind stopper M20 x 1.5 
- 1 x cable entry M20 x 1.5 

(cable-o 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 
- 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 

for wire cross sections up to 2.5 mm2 

180 m 
2.5 mm (at 25°C) 
approx. 8 mm 

black 
blue 

10) Depending on the version. 
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Supplement 

Process conditions 

Product temperature, depending on 
measuring cell seal 11) 

- Viton 
- EPDM 

- Kalrez Spectrum 

-20 ... +120°C 
-40 +120°C 
(1 h: +140°C cleaning temperature) 
-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 

900 

' 675 

450 

250 

0 

HART' load 

12 ... 36 V DC 
12 ... 30 V DC 
18 ... 36 V DC 

U <1V 
SS 

U 
ss 

10 mV 
see diagram 

Voltage limit 
7EEx is 

instrument 

Voltage limit 
non-Ex instrument/Exd instru- 
ment 

12 15 18 21 24 27 33 36 V 
Power supply 

11) With process fitting PVDF max. +100°C. 
12) Tested acc. to the regulations of the German Lloyd, GL-directive 2. 

58 VEGABAR 64 -4 ... 20 mA/HART® 

o. 
0-3 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 441 of 573



N 
U' 

(7n. 
m 
Z 5. 

6 
G3 

0) 
CD 

i 

Supplement 

Electrical protective measures 

Protection 
- housing 
- remote electronics 

(with IP 68 version) 
Overvoltage category 
Protection class 

IP 66 or IP 68 

IP 65 
III 

II 

Approvals 13) 

ATEX II 1G, 1/2G, 2G EEx ia IIC T6, 

ATEX II 1/2G, 2G EEx d ia IIC T6, WHG, ship approvals 

13) Deviating data with Ex applications: see separate safety instructions. 

Dimensions 
Plastic hous- Stainless 
ing steel hous- 

ing 

Aluminium Aluminium 
double chamber housing 
housing 

IP 68 version 
with cable outlet 

axial lateral 

11200,51 
it. NO 

kaal.5/ 
141E 

* with display 
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Supplement 

.uments with screwed connection 

GG 

CA 

e92 

RD 

60 

GVI 

LA 

074 

RS 

GN 

TA 

084 

RT 

GC 

ROB - 

AA 
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Supplement 

Instruments with flange connection 

d2 

d4 

k 

D 

EA, FB, FE 

d5 

EB, ED, EE 

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 

= 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 
BD DN 50/PN 40 165 20 125 8 18 138 3 38 142 151 

E 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. 

VEGABAR 64 -4 ... 20 mA/HART® 61 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 444 of 573



Supplement 

Instruments with connection for the paper industry 

e 48 

115 

BA/BB FT 

* with display 

Remote electronics 

ca 69,5 

Co 

038 
115 

FG 
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Supplement 

CE conformity declaration 

Konformitatserklarung 
Declaration of conformity 
Declaration de conformite 

VEGA Grleshaber KG 
Am Hohensteln 113 

77761 Schiltach 

erklart in alleiniger Verantwortung, daze das Produkt / declare under 
our sole responsibility that our product / declare sous sa seule 

responsabilite que le produit 

VEGABAR 52X*-,.52.C*, 53.X*, 53.C* 
VEGABAR str, 61.C*, 64.X*, 64.C*, 65.X*, 65.C*, 66.X*, 66.C*, 67.X*, 67.C* 

mit Elektronik H,(4...20.mA HART) 

auf das sich diese Erld5rung bezieht, mit den folgenden Normen 
Obereinstimmt / to which this declaration relates is in conformity 
with the following standards tauqUerSe refers cette declaration 

est conforme at(norrnes 

EN 61326: 19971 (KlasseB) 
EN 61326.: 1997 /A1 : 1998 

EN 61010 - 1 :2001 

gemaB den Bestimmungen der Richtlinien / following the provision 
of Directives / conformement aux dispositions des Directives 

73/23 EWG 
89/336 EWG 

Schiltach, 07.11.2002 ,opn. (7 
Josef Fehrenbach 

Enhvicklungsleitung 

71.14-0,41 

:<1: .... .. 
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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 

vErIAQ 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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ELECTRIC 

II 
TECHNICAL DATA SHEET 

For 

SPS 211 

Equipment Type: Flowmeter 

Location: RTU Section 

Model Numbers: MF/F501X411A005ER1301111 

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 IM II 

ID IP 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 451 of 573



FUNCTIONS OF KEYS 

RETURN (or ENTER, EXE, etc) 
Scrolls through main menu or submenu. 

Read 1> 

Flow Rng 1 > 

Disp 2> 

Flow Unit 2 > 

Enters default or confirms existing value. 

Login En 1 > 

0? 
Login En 1 > 

0 

ALPHANUMERIC plus RETURN 

Selects menu (or submenu) item and ad- 
vances to its first submenu. 

Read 1> 

Anlg Fsd 1 > 131 

-4 Anlg Fsd 1 > 

Anlg Dir Fwd 1 > 

Keystrokes can be combined as a shortcut. 

Read 1 > 5 3 [41. -4 Anlg Dir Fwd 1 > 

Selects submenu and displays current value. 
A'?' indicates current value is configurable. 

Anig Fsd 1 > Anlg Fsd 1 > 

20 ? 

Enters selected value at' ?' prompt. 

Anlg Fsd 1 > 

20 ? 
9 

Anlg Fsd 1 > 

9 

Note: In some submenus, 1 = select, 
0 = deselect 

IQ QUIT plus RETURN 

° In main menu, exists system. (Security 
access reverts to Level 0) 

Read 1 > Q Bye 

In submenu, returns to top of main menu, 
or parent submenu. 

Flow Rng 1> 

Flow Unit Ltr 1 > Q +.] 

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 ltr / 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 the left 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. 
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CONFIGURATION PROCEDURE 

Main Menu Submenirs 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 % 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 totalized- 
Total in reverse totalized 
Net total (fwd minus rev) 
Current active alarms 
True flow velocity in 
m/sec, or ft/sec if flow 
units are in UGal or ft ̂ 3 

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> 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 

** Login Key 2> 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 
inA3 2> Cubic meters 
IGal 3> Imperial gal. 
UGaI 4> U.S. gallons 
ft^3 5> Cubic feet 
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Main Menu Submenus Description 

Flow 4> Flow Mult 3> 

Flow Time 4> 

Flow Rspns 5> 

Flow Probe 6> 

Note: The two factors above 
Flow % 7> 

"Flow Cutoff 8> 

Enter '1' ONE place only 
m 1> Thousandths 
c 2> Hundredths 

3> Unity 
h 4> Hundreds 
k 5> Thousands 
M 6> Millions 
Enter '1' ONE place only 
s 1> Seconds 
Min 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 

# Ins 1> Insertion 
factor 

# Prof 2> Profile corr- 
ection factor 

must be set to 1.0 if not used. 
Present flow as % of 
primary range 
Minimum flow velocity in 
mm/sec, below which 
all outputs set to zero. 

ANALOG OUTPUT* 

An Ig 5> An Ig Fsd 1> 

An Ig Zero 2> 

An Ig Dir 3> 

AnIg No2 4> 

An Ig mA 5> 

An Ig HART** 

Enter 0 to 21. Output 
current in mA for 100% 
flow. 
Enter 0 to 21. Output 
current in mA for 
0% flow. 
Enter '1' to select. 
Selecf both parameters 
for bidirectional flow. 
Fwd 1> Current re- 

sponds to 
forward flow 

Rev 2> Current re- 
sponds to 
reverse flow 

Secondary range as % 

of primary range 
Present output current, 
mA. 
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 

Pis 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 
"PIs Idle 5> Pulse output in idle (oft) 
"PIs 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 Mult 3> for 
parameters 

Tot CIrEn 3> Enables totalizer reset 
function from terminal, 
transmitter display or 
input contact. 

ALARMS* 

Aim 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 B> Pulse ouput 

overrange 
Alm Not 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> 
Enter '1' to select. 

Input An Ig 1> Active level selects 
second analog range 

Inpt CIr 2> Active level resets all 
totalizers 

Inpt HId 3> Active level holds flow- 
meter flow value 

Inpt Zero 4> Active level selects 
downscale drive 

- Inpt Idle 5> 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 "trip' 
threshold then all outputs 
driven to zero. 

SENSOR DATA AND CALIBRATION ** 

Snsr B> Snsr No 1> 

Snsr Tag 2> 

Snsr Size 3> 

Snsr Vet 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> 

# Test Flow 2> 

If '1; transmitter is in 
lest 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 %.t 

Test Hz 4> Output frequency in Ha 
Test mA 5> Output current in milt 
Test Vel 6> Flow velocity in sensort 

Test Alm 7> Current active alarms.1 
Cir = none 

Test Txv 8> Flow velocity, uncorrect- 
ed for sensor calibration 

Calculated from 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 
transmitter's 
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> 

Login 3> 

Flow 4 > 

Anlg 5 > 

Pis 6 > 

Tot 7 

Alm 8 

Inpt 9 > 

Mtsnsr A > 

Snsr B > 

Test C > 

Quit 

1 
Exit 

Submenus 

'Read 1-7, Q t Flow 2 1-5, Q -I Disp 1,2, Q 
I -I- Flow 3 1-6, Q 

1 Login 1-3, Q 1 -I Flow 4 1-5, Q j 

Anlg 1-5, Q Anlg 3 1,2, Q 

Tot 1 1 -5,Q Pls 1-6, Q 

Tot 1-3 

Alm 1-3, Q 

Tot 2 1-6 Q 

-1 lnpt 1-5, Q I 

Mtsnsr 1,2, Q 

Snsr 1-5 Q 

Test 1-8 Q 1 

Alm 1 1-9, A,B,Q 

-rAlm 2 1-9, A, B, QI 

--I Alm 3 1-4 Q 

Snsr 5 1-4, 0 
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r. 

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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II lb lb 
PI\ LP IP 

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. 

IM / 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 ID ABB Kent-Taylor A ip 
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CONTROLS AND DISPLAY 

AU KON.Taybr 1111p4aster 

32.8 
>42315 

171 

Membrane 
Switches 

Upper 
Display 

Lower 
Display 

Resets totaliser, if parameter 
'Tot tr En is enabled 

Controls and Display 

Upper display gives continual update of flow rate in 

selected units. 

By pressing the a key, the lower display steps through 
the following sequence: 

> Forward flow total value. 
Reverse flow total value 
Net flow total value 

Alm 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 ca key resets the flow total displayed on the 

upper display, if parameter 'Tot CIr En' is enabled. 

Pressing the on] 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 ...MENU LAYOUT 

Press 

0 

moves 

Press moves --3 Return to 'Flow Rng' Page 

Flow Rng An Ig Fsd Pls Fact Tot Unit Alm No1 Idle Alm No2 Idle Alm Tn. Hi 'not . I Mtsnsr Trip Snsr No Test Mode Disp Res Login Key 1 

Flow Unit An Ig Zero Pls Cutoff Tot Mu It Alm No1 En Alm No2 En Alm Trip Lo Inpt Idle I Mtsnsr my Snsr Tag Test Flow Disp Mode Login Key 2 

_I 

Flow Mu It An Ig No2 Pis Max Tot ClrEn Alm No1 Fault Alm No2 Fault Alm Trip Hyst Snsr Size ^ Test % 

Flow Time An Ig mA 

An Ig Dir Fwd 

Pls Hz Alm Not Fwd Alm No2 Fwd Alm Trip Disp Snsr Vel Test Hz 
Flow Rspns 

., 
Pls Idle Alm Not Rev Alm No2 Rev 

Key 

Snsr Fact 1 Test mA 
Flow % An Ig Dir Rev Pls Size Alm Not Cutoff Alm No2 Cutoff Snsr Fact 2 Test Vel 

Flow Probe Ins Alm Not Mtsnsr Alm No2 Mtsnsr Snsr Fact 3 Test Alm 
Flow Probe PO Alm Not Hi Alm No2 Hi Snsr Fact 4 Test Txv 
Flow Cutoff I Alm No1 Lo Alm No2 Lo 

Security Level 1 Alm Not An Ig Alm No2 An Ig 

[ Security Level 2 Alm Not Pls _Alm No2 Pis 

CONTROLS AND DISPLAY 

A - Advancing to 

Advance to 

Page 1 next page 

Next Page 

Page 2 

C - Adjusting and Storing a Parameter Value 

Parameter Value 
or unit 

} Adjust 
c7J Parameter 1 

V Parameter 1 

Parameter 2 
Or 

Parameter 2 
Parameter 3 Advance to next digit 

Parameter 4 --{ r;3 1-- 
Parameter 5 

New value is a automatically stored 
Parameter 6 

B - Moving Between Parameters 

Parameter 1 

0 Advance to 
next parameter 

Parameter 2 

Parameter 3 

Parameter 4 

a) 

D - Selecting and Storing a Parameter Choice 

Parameter X 

I Y } Select 

Z 

Ik 

11, 

0 New value is 

automatically 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 jci or =I membrane switches to 

reach the required digit. 

To set this digit and pass to the next digit, depress the 31) 
switch. Continue until all digits have been set, and 

depress the EtE 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 F°1 

Flow Rng 

5.00000 

lot 
Flow Unit 

m^3/Hr 

'Flow Unit' selected 

Or switch to change the units. 

F*1 Note. The existing units will flash at the first 
depression of the CI or r 1 switch, and further 
switch depressions will change the type of units 
displayed. 

Depressing the El 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 El switches cause the first of 
five digits to be highlighted by a flashing cursor. Change 
the value with the im and ci switches, the particular 
digit with the TO switch, and enter the final selection with 
the I o 1 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 gn key to move between pages. 

Use the 10 1 key to move between parameters. 

The 

The 

I 

El 
and 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) 
ftA3 (Cubic Feet) 

Flow Mutt Select multiplier as required. 
m (0.001) 
c (0.01) 
xl (1) 
h (100) 
k (1000) 
M (1000000) 

Flow Time Select time 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 PH 
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 

An Ig Zero 

Anig No2 

An Ig mA 
Anig Dir Fwd 

Anig Dir Rev 

DESCRIPTION 
Enter output current in mA for 100% 
flow (0 FSD 5 21) 
Enter output current in mA for 0% 
flow (0 5. ZERO 5. 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'. § [J 
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OUTPUT PULSE 
PARAMETER DESCRIPTION 
Pis Fact Enter required output pulses per 

flow volume unit.# 
Pls Cutoff Flow rate ( %) below which pulse 

output and totaliser cease to operate. 
Pls Max Maximum output frequency in Hz. 

Pls Hz Display of present output frequency in 

Hz (live value). 
Pis 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 
1 Oms). Set to '0' for square wave 
output. 

TOTALIZER 

PARAMETER DESCRIPTION 
Tot Unit Select totaliser measurement units. 
Tot Mult Select multiplier units required. 
Tot ClrEn Enter '1' to enable totaliser reset 

function to be used from front panel. 

Jul 

ALARMS 
PARAMETER DESCRIPTION 
Alarm No1 Idle Idle state for alarm output. 

With no alarm active: 
0 = Low (0/P transistor ON) 
1 = High (0/P transistor OFF) 

AIm No1 En 0 = Alarm output disabled (set to 
idle state). 

1 = Alarm output enabled. 
Alm Not Fault Alarm occurs for System fault. 
Alm No1 Fwd Alarm occurs for forward flow. 
Alm Not Rev Alarm occurs for reverse flow. 
Alm No1 Cutoff Alarm occurs for Pulse Output 

Cutoff. 
Alm Not Mtsnsr Alarm occurs for empty sensor. 
Alm No1 Hi Alarm occurs for Flow 'Alm Trip Hi'. 
Alm Not Lo Alarm occurs for Flow 'Alm Trip Lo'. 
AIm Not Anlg Alarm occurs for Analogue Output 

over range. 
At Alm No1 Pls Alarm occurs for Pulse Output over 

range. 
LTi 
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ALARMS (CONTD.) 
PARAMETER 
Alarm No2 Idle 

Alarm No2 PIs 

DESCRIPTION 
Identical to, but independent of 
Alarm No1 above. 
Alarm occurs for Pulse Output 
over range. 

PARAMETER 
Alarm trip Hi 

Alarm Trip Lo 

AIm Trip Hyst 

AIm Trip Disp 

INPUT CONTACT 

DESCRIPTION 
High flow alarm trip point as % of 
range. 
Low flow alarm trip point as % of 
range. 
Enter hysteresis for alarms as % of 
range. 
Set to '1' if Hi/Lo Alarms are to be 

displayed. 

PARAMETER 
Inpt 

Inpt Idle 

DESCRPT1ON 
Set up external logic input function: 
'Zero' sets flowrate output to zero. 
'HId' holds flowmeter output value. 
'Clr' resets all totalizers. 
'Anlg' selects Anlg No2 Range. 
Enter inactive state of input contact: 
'1' for Hi normal 

'0' for Lo normal. 
(-?-1 

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 Tag 1 Tag No. (If required). 
Snsr No Serial No. (Up to 13 characters) 

Snsr Size Sensor calibrated bore (mm). 
Snsr Vel Display of present velocity. 
Snsr Fact 1 

Snsr Fact 2 Sensor calibration data - 
Snsr Fact 3 should agree with sensor data label 

Snsr Fact 4 
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TEST MODE 
PARAMETER DESCRIPTION 
Test Mode Set to '1' to enable. 
Test Flow Displays present flowrate. 

If in 'Test Mode', any value may be 
entered manually. $ 

Test 'Ye Flowrate as a percentage 
Test Hz Output Frequency 
Test mA Output Current 

F 

Test Vel Flow Velocity in sensor 
i Test Alm Shows present active alarms 

sequentially. ('Clr' indicates no 
alarms are active). 0 

Test Txv Live flow velocity (uncorrected for 

sensor calibration). 
1-9-i 

DISPLAY RESOLUTION 
PARAMETER DESCRIPTION 
Disp Res Enter number of decimal places 

required on flow display (0 to 5). 
Disp Mode 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 

Caution. Access is NOT possible without the 
correct password. 'Lost' passwords can ONLY be 
reset by the Service Engineer. 

Login Key 1 

Login Key 2 
F. 

Set Level 1 security password. 
Set Level 2 security password. 

# 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. 
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MagMaster 
Electromagnetic 
Flowmeters 

Instruction Manual 

A In ID 
PS, OF IIIP 
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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 

FA Warning. 
(An instruction that draws attention to the risk of 

injury or death. I 

ACaution. 
An instruction that draws attention to the risk of 
damage to the product, process or surroundings. 

a 

BS EN ISO 9001 

St Neots, U.K. - Cert. No. 05907 
Stonehouse, U.K. - Cert. No. FM 21106 

EN 29001 (ISO 9001) 

Ct--71 

Lenno, Italy - Cert. No. 9/90A 

RINA CISO 

Stonehouse, U.K. 

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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APPENDIX B 

MAGMASTER BLOCK DIAGRAM 20 

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. 
HART. "" communication protocol. 

Warning. 
For MagMaster Approved /Hazardous Versions 
see the full installation manual. 

0 
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 

- 
141 

Fig .2.1_U_npac king 

2.2 Installation Conditions 

Fig. 2.6 Localised Heat 

>2 x pipe dia. 

minimum 

>5 x pipe dia. 

minimum 

Flow Direction 

Fig. 2.7 Straight Pipe Requirements 

Fig. 2.3 Lagging (High Temperature) 

2 

"Cfrrcru- 

-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 

Fig. 2.15 Shade 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 473 of 573



r Caution. Do not overtighten 
fixings, especially on an uneven surface. 

...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

214mm 
(8.43in) 

32mm 
(1.26in) 

162mm (6.35in) 

232mm (9.13in) 
(Fixing Centres) 

69mm (2.72in) 
(Fixing Centres) 

3 Fixing Holes, 
6.5mm (1/4in) Diameter 

T 

for 
cable bends 
200mm (8in) 

Fig. 2.16 Dimensions 

2.3.2 Sensors 

Caution 
Do NOT exceed the maximum working 
pressure marked on the equipment. 
Use stainless steel (austenitic) bolts, 
studs and nuts for flanged sensors below 
2annirn. 

4 

Metal 
face 

Metal 
face 

Gasket PTFE PTFE 

Gasket 

<15mm bore sensors 

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 
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ELECTRICAL INSTALLATION 3 ELECTRICAL INSTALLATION... 

3.1 Grounding (Fig. 3.1, 3.2) 

Supplied Bonding Cables 

>4mm2 (<10AWG) 
Copper Wire 

Wafer Type Sensors 

-L. 
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) 

Wire 

Common Ground 
(Plant bonding) 

Fig. 3.2 Pipelines with Cathodic Protection 

Detail of grounding 
rings required for 
BOTH flanges 
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...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 

Red wire (CD1 

Ground Wire (ESCREEN) 

Optional Steel Wire Armour -7 
and submersible overjacket 

White Coaxial Core (Sig1) 
Inner Conductor (Sig 1) 

Inner Insulation (Blue) 
Conductive Layer (Black) 
Primary Screen (DS1) 
Insulation (White) 
Foil Secondary Screen 

Filler 
Yellow wire (CD2) 

Overall Foil Screen 

Violet wire (SIG GND) 

Fig. 3.3 Cable Identification 

6 5 
incnes 

4 3 2 0 

I 

150 100 

I 

Millimetres 

Gr4 

50 

Red (CD') 

0 

Yellow (CD2) 

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 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 476 of 573



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 

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 

Screen 
Outer Drain Wire 
Outer Jacket 

Fig. 3.5 Cable Identification (North American Wiring Practice) 

4 Inches I 2 

loo Millimetres 

Outer Overall screen drain 
Insulation wire to ESCRN 

50 

' Red ' 

YelloW 

1 I I 

Black covered coax 
Inner to SIG2. Screen to DS2 

Black to SIG GND 

White covered coax 
Inner to SIG1. Screen to ysi 

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) 

eiLimia; Alternative 
Face Seal -11` 

Face 
Seal 

Ferrule 

Alternative 
Face Seal 

Face 
Seal 

Hub 

Seal Fittings vary 
(Present in slightly for 

'411- 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 

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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Note. If link is fitted, do NOT remove ) 

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 

-- 
4 

_1r L--- 

-7 Screen -"Grey 
-6 Pink--J coaxial 

5 Blue -(White 
3 Violet 

Screen coaxial 

I I III -2 Yellow 
-1 Red 
/,e, 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 I. Blue 

Black Coaxial Pink 
Cable Screen 

Outer Screen 
(sleeved) 

Green/Yellow (Ground) 

KAin:111 

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... 

Hemove 
Protection 
Cover 

...and 
slide off 

Fig. 3.12 Transmitter Connection Terminal access 

Slacken 
captive 
screws 

P-A 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 

r Red 
(CD 1) 

Yellow 
(CD 2) 

Violet 

r),4. 
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 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 480 of 573



3 ELECTRICAL INSTALLATION... 

North American Wiring Practice 

Drive 
Connection 

Red 
(CD 1) 

Yellow 
(CD 2) 

Gnd 
Connection some imi 

White Coax 

I Screen (DS 1) 
Blue Inner (SIG 1) 

Black Coax 
Inner (SIG 2) 
Screen (DS 2) 
Black (SIG GND) 

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 
When 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 

00 z 
0 CNJ 

T-- 010 v- ootrowoom 000(01:moo 
...[TFm,po, 
4t tii 

. 

cm 
Ground Wire II 

Yellow 
',Red 

Pink 
Grey 

Blue 

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 

[IN Caution. 
o 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. 

[ 
. 

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). 

o Hazardous area requirements are not considered in the following pages. 

I* 

3.4.1 Frequency Outputs - Fig. 3.16 

Counter/Totalisers 
d.c. 

supply 

MagMaster Transmitter 

Forward Flow 

and/or 

1/51E1111113 

1.1.1T115f5ir.-; 4 F OUT A 

F OUT Et s - 
Reverse Flow 0 I. 

Electromechanical 
Connections 

PLSOV 0 

Counter/Totalisers 
-4=D- 

0 

I>I 
Forward Flow 
IIMF101133 

F OUT A 

FOUTES 
fs61. 

and/or Remse Flo; 
0 0 

Telemetry, Electronic 
Counters etc. 

PLSOV 

0 

Fig. 3.16 Frequency Output Connections 

12 

3.4.2 PLC Interface - Fig. 3.17 

. 1 . 
d.c. sl 

supply _L 

lie 
LEI_c 

Typically 
lkf21W 

1 0 
Fwd +' F 

-1 
ev-+4- -0 

--0 
FOUTI3 " 
PLSOV 

d.c. common 

PLC - Common -ye 

0 

0 

O C 

O C 

O C. 

O C 

d.c. ..,. Y , Fwd o I 

supply j_ : Rev - F OUT A 0 E 
0- T- 

/ 

- 

I 

B. FOUT--- 0 
PLSOV PLC 

1 C 

PLC - Common +ve 

Fig. 3.17 Frequency Output Connections 

0 
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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. 27521W 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 and Timer Switch shown for example 
only. Connect as required. 

Fig. 3.18 Alarm Output Connections 

d.c. 
supply 

-8E 

and/or 

Timer 
Alarm , Switch 

Alarm 2 

MagMaster Transmitter 

I AUNRMI 

ALARM2 

PLSOV 

0 

0 

Relays and Timers 

3.4.4 Contact Input - Fig 3.19 

MagMaster Transmitter 

Volt-free Contact 

r 

5V d.c. supply 

Switch 

A 

MagMaster Transmitter 

1777 

Open Collector (or Grounded Contact) 

r 

PLSOV 

EXTVP- 

0 

MagMaster Transmitter 

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. 

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. 

P.za/ _zzu 
MagMaster Transmitter 

HART link l 

r - -9 
+ve 

IC2 
IC+ 

Common 
1 

I 

t . I 

T V VT 
IC+ IC- IC2 IC- 
Normal Alternative 

HART connections 
where applicable 

IC - 

1 

) 
1 systemInformation. 

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 

p_ilyizawilizzil..azu_zzzilf_iii/r 

Reverse +ve + HART 

MagMaster Transmitter 

Receiver No. 1 - Forward 
HART connections 
(where applicable) 

Information. 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 

1 

1 
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 
r_ 
0 w z 
0 z 
o 

RX DATA - 5 
TX+SIG RX DATA + 8 
RX-SIG TX DATA - 3 
RX+SIG TX DATA + 6 

OVC SIGNAL GROUND 4 
- DCD 

Link 7 Link 
DTR 1 together together 

-( 

- DSR 2 

MagMaster 
Transmitter 

Fig. 3.22 RS 422 Connections (Balanced) 

MagMaster 
TERMINALS 

RS232 
Name 

9-Pin 
PC 

Connector 

25-Pin 
PC 

Connector 

Hygienic 
Adaptor 

Cable 
TX -SIG 

0 i_. 

1- 
2 
5 
0 
0 

RXD 2 3 Red 
TX+S1G - - - - 
RX-SIG TXD 3 2 Blue 
RX+SIG ( GND 

(linked) 
? 5 

(linked) 
7 

( (linked) 
Yellow 

OVC Green 
- DTR link link 

6 together 

20 link 

6 together 

- 
- DSR together - 
- RTS link 7 link 

8 together 

4 link 

--- together 

- 
- CTS together - 

MagMaster 
Transmitter 

Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 
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...3 ELECTRICAL INSTALLATION 

3.4.7 Power Supply Connections - Fig. 3.24 and 3.25 

Warning. 
DISCONNECT THE SUPPLY FROM ANY CABLES BEING TERMINATED ON THE 
TRANSM ITTER. 
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. 

I Transmitter Label 1--c: 
SUPPLY 95V - 240V ac 

Line (UL1) to L 

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 
1-1SUPPLY 11V - 40V dc (Max) 

Positive to + 

Internal () External 

Negative to - 

DC Supply 

>4mm' 
(<10 A.W.G.) 
Copper Wire 

Fig. 3.25 Power Supply Connections (D.C. Version Transmitter) 

16 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 486 of 573



STARTUP AND OPERATION 4 STARTUP AND OPERATION... 

-A Warning. 
Ensure Plant Safety while configuring, at 
all times. 
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 

g. 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 fl 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 11:7 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 

12.325Ltr/s 

a tb 
>43567 Ltr 
12.328Ltr/s 

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 2.32E1' 
LW' 

>43567 

GI 0 
M Cl 

=1= 
MagMaster 

32.8 
>42315 

Ltr/s 

1E1 

101 

O 

Fig. 4.2 Location of Controls (Keypad Versions) 

18 
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APPENDIX A - ENVIRONMENTAL PROTECTION 

Warning. 
Potting materials are toxic - use suitable safety precautions. 

Read the manufacturers instructions carefully before preparing the potting material. 

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. 

19 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 489 of 573



APPENDIX B MAGMASTER BLOCK DIAGRAM 

Sensor 

Screen 
Blue 
Pink 

S1 

IG1 

G2 
S2 

Violet 1.... pwolG GND 

Yellow 
D1 

ellow D2 

Plain jp LAD 

Transmitter 

DS1 0 

-43ff* 
Display 

System 
Option 

SIG1 
SIG2 

0 Measuring 
System 0-- 

DS2 
SIG GND 

CD1 
CD2 

GND 

0 
0 

1 

Micro- 
processor 

Coil Driver 

L 

Local 
Programming 

Connector 

Plant 

Dual Analogue 

LOuTPutTVIThn- 
I +ve 

Alarm 2 

r RS 422/423 Option I I 

I0 ITX + 

I 0 ITX SIG 

1RX + SIG -"<H13 1RX SIG 

I 0 10VC 
95 to 240V a.c. 

or 
11 to 40V d.c. max. 

Version 
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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 I kV 
Drive systems 
Force Measurement 
Servo Drives 

Controllers & Recorders 
Single and Multi-loop Controllers 
Circular Chart , Strip Chart and Paper less 
Recorders 
Paper less 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 purity 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 dean, 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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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: i-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 RI 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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00110 SIZE ATTENTION ALARM 

L 

K 
(0/1-04 

-B "3 DO/SA 

-2 VOL OVD( 

DA (0M -014 

PS (001-048 

1/4 (001-01.4 

In 

BRACKEN RIDGE ROAD No. 

PUMPING STATION 
MAIN SWITCHBOARD 

r 

I 

I 

J 

DOM RID - BATTERY CHECK 

I 
CATHODIC PROTECTION (FUTURE) 1 

1 

1 

I 

ten-v.( 
I- -1 I 

t0 I I 

0014A I I I 

0 ALARM DEKA DON 
I I 

DO/SA 
10 DE-ENERGISE Rai f TER MI I L _J 

0 1-1.1) ff(1011131taninual %Iv 

NO s... DATE AKPOJENT MKS, 

A 

DIRECTOR OF 

PD. k P.S. 

DATE MITE DATE 

DiCINEER 
N CHARGE 

OAK CESICN \MU 

supER,AsiNc R.PLO. NO 
DA' 

ENONEER b 

B 

DRAM 

208 RE 

ACRD IIIC 301711t f 

SURAY FELD BOOK 

CHECKED 0 3 BriSbYK Cil 

C 

SURK310 
DATUll 

Brisbane 
Water 

F 

PROTECT 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

Rs gutw 3 

1 REF 1 

r 

p)KrE - n 07 

I 

I . 

1 

046( "CIATELMN 
Till E 

MAIN SWITCHBOARD 
RTU DIGITAL OUTPUT 1/1 
TERMINATION 

H 

SLATE NIS N. I Di .1 SK-Cli. 

DROWNS N' 

3017/21/49 

1 

8 
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2 

3 

4 

5 

6 

7 

B C D E 

r--------------------------------------------- ------------ - - - --I 
RTU COMPARTMENT EA THOM PROIRT 

MIS RTU 
ND3311 EA 

ANALOG 
INPUT 

A100- 

ROW 

IA 

A100- 

A101. 

A101- 

2 
A10 

A102 

Ai03. 

A103 

ALOE. 

*101. 

AIDS. 

A105- 

6 
M06 

A106- 

7 
*107. 

A107- 

[it 

129 

C=D 130 

T3 131 

cDD 132 

4=3 13) 

a=3:7 131. 

C3 ITS 

CDID 136 

/H3 137 

139 

139 

CDD 1E0 

G=D /1.2 

4} 1E3 

CED IEE 

A1DOA 

AMA- 

A107- 

A 
A1011 

ROW 

. CID 

ROW 

ED 
A/S6A- 

BRACKEN RIDGE ROAD No .1 

PUMPING STATION 
MAIN SWITCHBOARD 

PRINCIPAL RYL.Q. 
ENGINEER 5 3 7 a 

El4TE 

"7/3 
1441ACER 

ENGINEERING 
DATE 

I 61.4! WIOINUTMTWICII NR PPoouclOm I Krocgisc 
DESECATE 

DATE 

NO. DATE ANTENDUENT *SPAS 

A 

Alle 
RECIfIER CURRENT 
IF LI I UREI 

J 

1 REF No i : 31-47-.T 

A </, E r. 
EC. 2 u L 

1 Acri:),-, 

24kOck Ocie . 
EEE 

Brisbane e pr*.-E.- 
Water 

-4102ftesoftelsoaawi 

PROLE I 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

TITLE 

MAIN SWITCHBOARD 
RTU ANALOG INPUT 1/1 
TERMINATION 

DES01 ACRD EIIE 701SO-14v04.0 

DRAWN SURVEY No. NCLD SOCK 

CKCRED csi<- 3 kilba. City SURAYED 
A.11. DATUM 

C D -4 C H 

2003 

;), 

ff 

SCALE NI S 

5 

6 

7 

ISSUED FOR 
CONSTRUCTION. 8 

ORANO4 If. 

3017/21/50 
ANEW 

0 

_J 
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A B C I D E G H J 

PLC COMPARtHENI 

SLOT 

DIGITAL 

1(693MD164S 

1001 

1002 

1003 

1001. 

1005 

1006 

1007 

1008 

409 

1010 

loll 

8812 

1013 

1014 

1015 

1016 

USED 

316 

21Vd( SINK 

INPUT 

Alt FUSES ARE 500 RA EXCEPT MARE 

FROM ORG. 309/21121 

POINT 

MODULE 

N3 (V) 

NOTED 

!3 101 

MARSHALLING 

1 ERMINALS 

ROW 13' 

P3-01 

2 

1 

P3-02 
-Eat- 2 

P3-03 -ea- 3 

D0-01' 

4 -Ea- 

-ea- 5 

011-01 
6 

011-02 I8k1 011-02 

3. 

7 

101-03 (Bk) D11-03 
8 

D11-04 18k) 011-04 
9 

Dil-OS (Bk) 011-0S 
6 ID 

101-06 (Bk) 011-06 
11 

101-01 (Bk) 101 -07 
8 12 

Ot1:08 IBk) 

-SPARE 

13 

D11-09 (Bk) 

4 

5 

IC 

011-10 (Bk) 
11 IS 

101 -11 (Bk) 
12 16 

011- I? (Bk) 
13 17 

101 -13 (8k1 
18 

DU (Bk) 
15 19 

101 -IS (Bk) 
16 20 

011-16 (Bk) 
17 11 

FROM DRG. 3017/2i/21 

22 

N3 IV) 
INOT 19 

20 

6 

1 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 

PLC/RTU COMPARTMENT 

P3-01 

FRO.% Dit5 FN. 3011/71/15, (6 

SI 

_ _ _J 
PRIFCIPAL dm- DA 

-7/z.) 
FT 

INN 3 
DATE 

WNICER GATE 

ENCiltERING 

DESIGN 3IMU 

DRAM Vnu 
a (lit) At4410131(06101.(11.0 YIN PRocucnow / Ncrwoax DATE 

DELICAIE NNE( DATE ANENDIAENT riniks T>IECKED 7/". 
A B C 

13660666 City 

D 

PUMP STATION 
REMOTE SELECTED 

WET WELL SURCHARGE LEVEL SWITCH 

SUMP PUMP COMPARTMENT 
FROM DK. Na. 3013/11/65 

PT-02 

4K2-1 

D11-05 4K2-2 

NI-06 NTRI-1 

tat-s) M1R1-2 

SUMP PUMP FAULT 

SUMP PUMP RUNNING 

DRY WELL FLOODED ALARM 

DRY WELL FLOODED INTERLOCK 

"POWER METER COMPARTMENT 
FROM ORA. No 417/7VL I 

1 P3-41 K2- DII-0) PHASE fAtLURE SIGNAL 
SITE MAINS POWER ON 

b0,0- 23 \,,ko 

REF No 1 31+5 

ATE 
-9.jUI 2003 f 

1 

2 

3 

4 

S 

6 

7 

ISSUED FOR 
CONSTRUCTION , 

JOEI fU 

BrisIttneE8; 

---"wx4a.0 '+:200te 

PROLE 1 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

hitt 

MAIN SWITCHBOARD 
PLC DIGITAL INPUT 1 

TERMINATION 

SCAOA N1 S 11- I of 1 SNELIS 
AGO RIFE 10P331.(5.p6. AA..g 

SURVEY Na NELD BOOK I . 

3017/21/51 
WEND: 

0 SuRvEyED 
A.M. DATUM 

F J 
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A 
H J 

PLC COMPARTMENT 

SLO1 

DIGIT 

1001 

1002 

1003 

1004 

1005 

1006 

1007 

1009 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

NOT USED 

24Vd-c 

AL 

1(693M0L 

4 16 

SINK 

NPUT 

Alt FUSES ARE SO0 AA t ICCEP I WHERE 

FROM DRG. 3017/21/46 

POINT 

MODULE 

645 

Nc 

PA) 1 ED 

P4 101 

MARSHALLING 

TERMINALS 

ROW 'Et' 

PL-01 

2 

23 -18F-- 

Di2-01 

24 -4E9- 

25 -8-- 
26 -8- 
27 

D12-01 IOW 

-81- 

2 28 

012 -02 Mk) 012-02 

3 

3 29 

1312-03 IBk1 D12-03 
4 30 

Dt2-04 11310 D12-04 
S 31 

D12-05 IBk1 Di2-05 
6 32 

012-06 IBld 012-06 
7. 33 

D12-07 1 E110 1112-01 
8 34 

0I2-09 1Bk) DI2-03 
35 

0I7-09 IBk) DI2-09 
10 36 

1312-10 IBk1 012-10 
1.1 37 

012-II 1B14 DI2-11 
12 39 

D12-12 030 DL2-I2 
13 39 

D17-13 IBIO 

-SPARE 

IL 40 

012-14 IBk1 
15 41. 

D17 -IS IBk1 
16 42 

DI2-16 
17 43 

FROM DP.G. 3017/21/46 

is Ll 

N4 IV) 
19 

20 

6 

7 

BRACKEN RIDGE ROAD No. I 

SEWERAGE PUMPING STATION 

I 14-11 114/01 c a iattiALCIft WV 

PRRICPAL R.P.E.O. MO. WE 
ERCINEER 5 si 7/o3 

PUMP No. 1 COMPARTMENT 
FROM DAG No 3017/21/42 

P4-01 

Verafel 
gen,,evt., ex7 

11(1:2022.3 2 00.01 -01 

CP1-02-11 REFLUX VALVE CP \-141.-XX 012-02 29 3 DO-02 

012-03 3° /-1 DI?. 1) 
580mAis3 

---,,..,--° - IS2 

'------3--2-°.L. 
1K 2- I 

DI2- 04 

D12 -OS gt_< 
33(: (..,---% 

Dia-Al 

11(7 -I 
..---m. 

012-06 3,_,(3 7 a7. e6 

+.-- 
2' ---4)-1. 

READY 

,,....o 

012-07 334 8 J\ 
,...___Rfe.SET 

RUNNING 

017-08 cs,9.___( 0,7 es ) 

0.---___0-. 001122--0109 :67 71 cu. p 

-----'''-e 
7 IK6-LO 1g 

0.s ...__ 

7 11(5- 0 
' 

/--1 
DC ii 33 12. 

. WININ11111 

"PellarliallitErEVIMP 

NIUE DATE 

WANAGER 

OCINELIRK 
DATE 0(51401 VW/ 

PRODUCION / IEIWORK DM( 
DELEGATE 

A B 

CROWN VMU iii 
7/-b . 

brizba, y 

JOB I(E 

AGM) nu 7017767 -P.. D Avg Brisbane 
SURVEY Ito FIELD BOCK 

SURYht AM. DAUM 

MAO 

TERMINATION 
1 

MAIN SWITCHBOARD 
ION PLC DIGITAL AL INPUT 2 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

LOCAL START PUSHBUTTON 

LOCAL STOP PUSHBUTTON 

EMERGENCY ST OP PUSHBUTTON 

VFD AUTO SELECTED 

VFD. READY 

LOCAL RESET PUSHBUTTON 

VFD RUNNING 

MOISTURE 01 011 

Mer/SIVRrerSTATOtt 

MOISTURE-04-1-ERS04A1--BOX 

1 .3 if 5 T. 

Aoc-1/4\oc 
k4- ISSUED FOR 

CONSTRUCTION 

G H 

s4Ati NTS N. I OF 1 SHE( IS 

OR AMOR; 11. 

3017/21/52 
CItNO. 
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2 

3 

F G 

PLC COMPARTMENT 

All FUSES ARE Si. AA 1 %CEP I WHERE NO TED 

FROM DRG. 3017 /71/46 
PS ( 0) 

5101 S 16 POINT 

Vdc. SINK 

DIGITAL INPUT MODULE 

1(6931101.645 

1001 

1002 

1003 

1001. 

0005 

1006 

1 

6 

7 

1007 5 

1008 9 

1009 10 

1011 

1012 

loll 

1014 

6 

7 

11 

12 

13 

U. 

Is 

16 

13 

is 

19 

20 

N5 1V1 

013 -01 18k) 

013-02 (Bk) 

DI3-03 18k) 

DI3- 04 18k) 

MARSHALLING 

TERMINALS 

ROW '13" 

013-05 (8k) 

D13-06 1Bk) 

013-07 18k) 

013 -08 1E4,1 

013-09 (Tikl 

013-10 18k) 

1:53-11 18k) 

0I3-12 1Bk) 

013 -13 18k1 

013 Mk/ 

013 -15 IBT( 

013 -16 18k) 

NS 
FROM DRG.1017/21/ 

IV) 

BRACKEN RIDGE ROAD No I 

SEWERAGE PUMPING STATION 

-81-- 45 

-8- 46 

-81- 47 

-8- 49 

.50 

51 

57 

53 

54 

. 55 

56 

S7 

58 

59 

60 

61 

62 

63 

64 

65 

66 

PS-01 

013 -01 

013-02 

013 -03 

D13-04 

013-05 

013-06 

D13 -07 

DI3-09 

D13-09 

D43-10 

D13 -I1 

DI3-12 

-SPARE 

r 
P5-01 

H J 

PUMP No 2 COMPARTMENT 
FROM DRG. No 3017/21/42 

Jerrove 
Qeme 

. 

.I....- 

1 

REFLUX VALVE 

-Ay7-_ 

" -Q 
500:A 

D13 -01 

D13-02 51 3 a3 -11 

D13-03 

° 

i 

._ - 

a 

--x.<( 1- 

2 

-0 

013-04 

53 s 

( 
D3 

214 D305 

2!. 

013:6 

S5 i ,(D13-4 
READY 

0 1 . 

56 9 

1:70 ) 
RESET 

2 / 

01309 57 97:) .A. 
RUNNING 0(3-09 58 10 / \ 

5 ....---°-r-------°--0-A . 1---\ 1 
17 2K6-1.0e 013-10 59 11 of Is 

2S2 

\ 2K5- 014 

17 
2;ti 

\ 

131 .60 1 

CONTROL SUPPLY OK 

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 

ATt.. 

MOTSTOOE IN TER NA BOX 

Nt-, 1 31;7?-1 

.. 

; r - n 
JUL . 2003 

SYMBOLS LEGEND 

(-9"1 = EXTERNAL WIRING . 

= MCC FIELD WIRING TERMINALS 

= FUSED MARSHALLING CUBICLE TERMINALS 

o = LINK MARSHALLING CUBICLE TERMINALS 

o = PLC TERMINALS 

= VFD TERMINALS 

RELAY 1ERMINALS 

k\cu\ 93\otk\pq t6- ISSUED FOR 
CONSTRUCTION 

10I72153-Ry.0.6.11 

FIELD 1300K 

A.H. DATUM 

mm. 
Brisbane BRACKEN RIDGE ROAD No. 1 

Water= 

SEWERAGE PUMPING STATION 
mcmpooreas SP 2 11 

H 

Ina 

MAIN SWITCHBOARD 
PLC DIGITAL INPUT 3 

TERMINATION 

sciA4 NTS Of 1 SNEE1S 

DRAW* N 

3017/21/53 

5 

6 

7 

8 
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6 

7 

PLC COMPARTMENT 

SLOT 

DIGITAL 

1001 

10 02 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

I014 

106 

10.16 

NOT USED 

6 16 

24Vd.( SINK 

INPUT 

K693113164S 

ALL f VStS ARE 500 .A EIREPI MNERt 

FROM ORG. 3017/71146 

POINT 

MODULE 

N6 IV) 

NOltD 

P6 (01 

MARSHALL 010 

TERMINALS 

ROW 73" 

P6-01 -QT 67 

014 -0 1 

-E5- 68 

-FEB- 69 

-JED- 70 

-1E3-- 71 

014-01 (Bk) 
2 . 72 

CA -02 Mk) 014 - 02 
3 73 

014-03 (Bk) 014-03 
G 74 

014-04 (Bk) DI4 - 0 4 
5 75 

0I4-05 (Bk) D14-05 
6 76 

014-06 (Bk) 014-06 
7 77 

D14-07 (Bk) 014 - 01 
-8 78 

D14-08 (Bk) DIL -08 
9 79 

D14-09 (Bk) 014 -0 9 
10 80 

-014 -10 Mk) D14-10 
11 81 

014-11 tBk) 1314 - 11 , 

12 81 

014-12 (Bo) 014 - 12 
13 83 

D14-13 (Bk) 

SPARE 

14 84 

014-14 (Bk) 
IS 85 

D14 - IS (Bk) 
16 86 

D14-16 (Bk) 
11 . '37 

FROM ORG. 3017/21146 

IS 83 

N6 
19 

20 

BRACKEN RIDG£ ROAD No. 1 

SEWERAGE PUMPING STATION 

PUMP No.3 COMPARTMENT 
FROM DRG. No 3017/21/44 

P6-01 

3K1--° 1 OIL -01 
...-- 

014-07 

2 2 

----1-7-(._. ' /----1 

,.._{___:1_01..xy, REFLUX VALVE (22.1-,02 -sky_ - - it 
DII.-03 

3S2-- 

,.._. 

3K7 -1 77 7 

RESET 

READY 

1 1 

RUNNING 

a 
77 3K6-LO Ta 

3K 

DK -07 

014-08 

DIG -09 

014-10 

78 8 

79 9 

30 10 

81 11 

1A1.111 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

LOCAL START PUSHBUTTON 

LOCAL STOP PUSHBUTTON 

EMERGENCY STOP PUSHBUTTON 

VII) AUTO SELECTED 

VFD READY 

LOCAL RESET PUSHBUTTON 

VFD RUNNING 

MOISTURE IN Oil 

OIS URE S1tiATO 

M TUFt<E IN \TERMFIAL BOX 

REF No 3.5"" 

:ATE 11 1 nrin7 
EC - L 

SYMBOLS LEGEND 

C-C1-XX = EXTERNAL WIRING 
o . MCC FIELD WIRING TERMINALS 

. FUSED MARSHALLING CUBICLE TERMINALS 
o = LINK MARSHALLING CUBICLE TERMINALS 

o = PLC TERMINALS 

= VFD TERMINALS 

a = RELAY TERMINALS 

Ft..) fft10010 (06111(101 N. 
NO CPA A141014 NI 

A 

NONIS 

PROICIPAL. 
CIGINUR 

R.P.f..0. NO DAI,E 

MANAGER 

Itte*CER114 
OAT( 

PROMMIONINEWM 
MCCUE 

IAN 

DESIGN 

DIVAN 

0.10:xI0 

*WE 

VIAL 

VI"; 

EYJC 

0 Br:shone (A, 

100 tt 
ALPO ELL 

ARMY No. 

SURKYE0 

)0111154-R..., 0 

FIELO NOOK 

AN. DAUM 

Brisbane 
PPM: I 

BRACKEN RIDGE ROAD ND. 1 

SEWERAGE PUMPING STATION 
SP211 

DUE 

MAIN SWITCHBOARD 
PLC DIGITAL INPUT 1. 

TERMINATION 

ISSUED FOR 
CONSTRUCTION. 

StAL f NI S N- I OF I SNE110 

H 

3017/21/54 
MEMO. 
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PLC CUBICLE 

SLOT 

241/th. 

DIGITAL OUTPUT 

1(693FR:1940 

0001 

0002 

0003 

0004 

0005 

0006 

0001 

0008 

0009 

0010 

0011 

0012 

0013 

0014 

0015 

0016 

7 16 POINT 

MODULE 

P7-01 (el__ 

FROM DRG. 3011/21/46 

MARSHALING 

TERMINALS 

ROW 

P7 10) 

'13.' 

1)01-01 

2 

89 

90 

LINK BAR 91 

92 

1 
93 

001-01 
2 

94 

001-02 18k).. DOI 02 
3 

95 

D01-03 (Bk) Mt- 03 96 

NI-04 (8k). M -04 
5 

97 

P7-02 101 
6 

001-05 001-05 
7 98 

D01-06 (86) 001-06 
8 99 

D01-07 (81) 001-07 
9 

001-08 (Bk) 

100 

001-08 

4 

5 

10 101 

P7-03 (0) 

NI-09 
11 

001 09 (Bk) 
12 102 

001 -To DOI-W 
13 103 

D01-11 186) 001-M 
14 104 

D01-12 (Bk) n1-12 
15 W5 

P7-04 (0) 

-SPARE 

10-01 

16 

D01-13 (Bk) 
17 106 

001-14 IN 
18 (07 

D01-15 (Bk) 
19 108 

D01-16 (Bk) 20 109 

FROM ORG. 1017/21/46 

100( BAR 

117 IV) 

I ADO I ITT 

N7-02 
111 Amp 

N7 -03 
1 Amp 

SPARE 

SPARE 

SPARE 

SPARE 6 

7 

1 Amp 

I Amp{ 1 

115 I Asp I I 

(16 1 Asp 1 I 

Li 

PUMP No 1 COMPARTMENT 
11401., O. 1011/7La7 

01H1 

1K 3 00107 

001-07 

DOI- ft iK5 

7-41 

STATUS INDICATOR 

RUN COMMAND 

FAUL1 RESET 

RUN AT MAXIMUM SPEED 

PUMP No 2 COMPARTMENT 
MORI 046 Mo. NC7/21/43 

DOI-OS 2Hi 

2K 3 
DOS- 06 

D01-07 21( 

FAULT RESET 

DO02K5 
RUN Al MAXIMUM SPEED - 

UOS 

47-1/ 

j 

STATUS INDICATOR 

RUN COMMAND 

Li 
PUMP No 3 COMPARTMENT 

1 040,1 ORD . Hz 0/11/44 

3111 DOI-01 

DOI- 13 

, 

D01-12 

NI 

3K3 

3K5 

Li 

STATUS NDICATOR 

RUN COMMAND 

FAULT RESET 

RUN Al MAXIMUM SPEED 

REF No 1 L. 
ri t 

! 

1-111 Wall Mt FOIDIOXIKII VI11 .h00 

. DATE AUL AICAFEN1 NT KS, 

DPECTOR tf 
PD. k P.S 

LWC DATE 

ENGKER 
NI NAME 

CCSX04 

SUPCRY12NG 
Cl/WEB 

R.PLO. 
DRANK 

etcCKED 

C 

JOB 16C 

Lkiwatie44Kuer 

PADA( I 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

ADD r0.4 

SIJRAY No. FM BOOK 

for;s0ano CO y suRverto AIL DATuli 

C 

1111 

MAIN SWITCHBOARD 
PLC DIGITAL OUTPUT 1 

TERMINATION 

i; 

; 

H 

ISSUED. FOR 
CONSTRUCTION 

SCALE HIS $F- I OF t SioCC IS 

3017/21/55 
AMMO. 
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2 

3 

6 

7 

ISLOT 8 16 CHANNEL 

ANALOG INPUT 

',MODULE 1C693ALG223 

AL2- 02P 
1 

2 

3 

4 

6 

10 

11 

1 

13 

[14 

PLC CUBICLE 

AV1.-OVA 

MARSHALLING 

TERMINALS 

ROW .8' 

16J 

17I 

18 

19 

20 

113 

115 

DRC. No. 

3017/21/46 

MOORE INDUSTRIES 

P8 (0) ECT/4-20014/4-20mA/12-24Vdc 

135t-Oi (N) 
Nc 

-o-PS - Nc. 

+PS 

171 ^') -Ps 

117 

+INc 

INc 

All -0 IP (Bk) 

P8-02 (w) 

All-02P (Bk) 

+PS +INc 
P8-03 (w) 

(8k) 

-04ps 

-PS 

+INc 

12 

-INc 

PO-04 (WI 

(Bh11 

PS-05 1w) 

All -05P IBkIj 

P8-06 1W) 
T25 --04ps +INc 

I29 
All -06P (13k4 

131 

117 

13 

175 

IY 

137 

13.1 

I31 

ILO 

141 

142 

u3 

145 

146 

11.7 

IL 

R5 

ISo 
NB (v) DRG. No. 

3017/21/46 

ABB FLOW TRANSMIT TER 
SEE DRAWING 3017/21/1.6 

IC : STATION 

DELIVERY FLOW 
IC 

DEKORON 
1 PAIR 

DEKORON 
1 PAIR 

0 
(YII) P8-01 

(80 

(w) P8-01 
0 

(Bk) All -02P 

0 

(WI P8-04 

(Bk) A11-04P 
o39 

1W1 P0-05 

0 

IBk) All -05P 

P8-06 

10k) 
0 

2 

39 

_ _ 

PUMP 3 VFD 

39 
I RUNNING SPEED 

- - 

VEGA WET WELL LEVEL TRANSMIT TER 

MOUNTED IN RTU COMPARTMENT 

DELIVERY PRESSURE. TRANSMIT TER 

MOUNTED NEXT TO SWITCHBOARD 

PUMP 1 VFD 

RUNNING SPEED 

PUMP 1 VFD 

RUNNING SPEED 

NOTES 

1. USE INSULA1ED COMB 

REF 340 I 3i+ 

ATE - 9 .1 ii L 2003 ,C 

:; '-' 

AS 120-1)F- ZI0i104 * 

11.11 7010.0151 .311SIIKICII 

MENNEN] mks 

PRINCVAL RFLO. 1 . 70 
()CHEER f59 you) DATE 

1414410ER . 

ENCIKERINC 
DATE 

PRODUCT/OH / KNOW DATE 

CE9GN 

DRAWN 

vnu 

CHECKED 

Joe FILE 

Iii ma-tot 41.0..twg 

SURWY No. FELD DOOM 

7/1 3 Brisbane Cit 

A 

suRvoto 
A.14. DAIIN 

Brisbane 
Water j=, 

F 

PROACT 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

ISSUED FOR 
CONSTRUCTION 

TIILE 

MAIN SWITCHBOARD 
PLC ANALOG INPUT 1/1 
TERMINATION 

stilt NTS i Cf I 

DRAWN. 

3017/21/56 

SOCCTS 

AMINO. 

0 
H 
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2 

3 

PLC CUBICLE MARSHALLING CUBICLE 

SLOT 9 8 CHANNEL 

ANALOG OUTPUT 

MODULE IE693ALG392 

A0001 

A0002 

A0003 

A0004 

A0005 

A0006 

A0007 

A0008 

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

IS 

16 

Cl 

18 

19 

20 

P9 

DRG. No. 

3012/21/16 

P9 

MARSHALLING 

TERMINALS 

ROW Er 

A001-011-... 

NOTE 1 

A001-02 i_.. 

151 

152 

153 

154 

155 

156 

f1/4o.t-01 

157 - 

A001-03.. 

A001 -04 

A001-05 

A001-06 ._.. 

A001-07 

AD01-08 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

.169 

170 

171 

172 

173 

171 

175 

176 

177 

178 

179 

180 

181 

192 

183 

N9 

ORG. No. 

3017/21/46 

PRIKIPIt _ 

ENCINEOZ 

184 

ITS 

186 

14:4- (Lep 

N9 

0512.1.1 

SPARE 

IAANoCER 

ENCEERrmG 
DATE 

No DATE AMENDMENT 

A 

Vlb PaDOUCnON / NEMORK 

*41,_ DELICATE 
DATE 

DESCH 

DRAwN 

DINED 

P 

PUMP No. 1 COMPARTMENT 

SEE DRAWING 301721/12 

60 
VFD VFD SPEED REFERENCE 

55 

PUMP No. 2 COMPARTMENT 

SEE DRAWING 301721/13 

AC/ --CV 
e 1-Y -u/ 60 

---] 
1, SS 

VFO 1. VFD SPEED REFERENCE 

Nig 

PUMP No .3 COMPARTMENT 

SEE DRAWING 301721/41 

Pol-cg 

N9 

NAME NUE ADO 111.1 

Vrto ACID ERE 

SMEY 

;7/°-.3 erisbarkt CSIr SURVEYED 

60 

55 

1 
VFD VFD SPEED REFERENCE 

fiELD ROOK 

AK [yaw 

PROJECT 

Brithane BRACKEN RIDGE ROAD No. 1 Water SEWERAGE PUMPING STATION 
moirotomo SP211 

C 

NOTES 

I USE INSULATED COMB 

J 

No L 34 5 

JUL '?0117 
0 I 

1U\- \QAOL\ ISSUED FOR 
CONSTRUCTION 

1111 

MAIN SWITCHBOARD 
PLC ANALOG OUTPUT 1/1 
TERMINATION 

H 

si:Ait HIS , Of 1 

DRAWING N' 

3017/21/57 

SrtL IS 

AJ,CNO 

0 
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2 

6 

7 

J 

SCOUR 

NEW CABLES TO NEW VEGA PRESS. SENSOR 
VIA EXISTING CONDUITS. 

INSTALL NEW SWBO KOMER CABLES 
FROM EXISTING ISOLATOR ON WALL 

SURCHARGE 

PROBE 

INSTALL NEW JUNCTION BOX ON WALL FOR 

EXISTING CONTROL CABLES TO NEW SWBD 

ELECTRODE 

BOXES 

WET WELL 

x 

CN 
Cl2 

1 

1 

WELL LEVEL 

PROBE 

C01 

CO2 r 
POI 
P07 

REMOVE OLD P.TU AND CABLES 
AFTER COMPLETION OF NEW INSTALLATION 

RELOCATE EXISTING SUMP PUMP OUTLET 
AND GPO TO WALL oui SiDE BATHROOM 

REMOVE OLD ENERGEX METERING PANEL 
AFTER COMPLETION OF NEW INSTALLATION 

1.13 

DELIVERY PRESSURE 

TAPPING POINT 

VALVE PIT 

/ /1 // 

I TRANSFORMER li BAY'S 
1 

401 5 2 
5 a OA ff 4GIVAKIAIIKAIIA II P 2 2 I II/4/.4 I I a 

Ws . , . i i 

111 

OLD S101(HbOARD Fj 

PUMP WELL 

ACCESS OPENING 

SITE ATTENTION 

ALARM STROBE 

EXIST RIG FLOOR DUCT 

r 

PUMP WELL 

11 - pumP STATION 
......T., SITE )4 
SONY SI. 1 

PRx(KIN NM 10. 

if. 

TS' 

RUN NEW CABLES IN EXISTING FLOOR DUCT 

ADD NEW WALL PENETRATIONS 

ENERGEX METERS 

IN PADLOCKABLE ENCLOSURE 

BW GENERATOR. CONNECTION BOX 

KEYED AS PER. HAIN SWITCHBOARD 

NEW CONDUITS L PIT BY CIVIL CONTRACTOR 
PVC CABLE PIT NEAR PUMP STATION WALL 

I 14.11 Aft1010101COattsCb111 NI 
NO. DUE . N4Nocmi 

A 

FRINcleAt cs.4 R P.EA. 110. tug 
040NEER SS, 6 77c23 
lomat 
CHGNEERING 

DATE 

FLOWME T ER 

>- 

> 

LOCALITY HAP 

- JUL 'Inn:, 

-------- 

ISSUED FOR 
CONSTRUCTION 

NAME LATE 

OEST:14 

PRODUCTION / 1(111011K 

1)(11G1 

B 

WIC 

C 

DRAIN vev 

INSID.< City 

.101:1 FEE 

ACID flIE 14177159-Reve avg 

SURVEY No. 

DAWNED 

KID BOOK I 

AK DATUM 

Brisbane 
Water A.%,........1. 

114"iaso 

G 

PROJECT 

BRACKEN RIDGE ROAD No. 1 

SEWAGE PUMPING STATION 
SP21 1 

SITE 
INDICATIVE LAYOUT 

H 

SCALE - 11 1 Of I 'SPEC TS 

DRAMPKI 

3017/21/59 
AKNO 
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2 

3 

4 

5 

6 

7 

EXISTING CABLES 
FROM ENERGEX TRANSFR. 

EXISTING CABLE 
10 TRIO AERIAL 

EXIST ING 

LOCKABLE ISOLATOR 
WALL MOUNTED ABOVE 

FLOOR CABLE DUCT 

NEW 
LOCKABLE CONNECTION BOX 

FOR GEN SET 
ON EXTERNAL WALL 

NEW PADLOCKABLE 
ENERGEX METER BOX 
ON EXTERNAL WALL 

NEAR GEN SET TERM BOX 

EXISTING 
SITE AT IN. STROBE LIGHT 

WALL MOUNTED OVER 
>LIMP WELL ACCESS OPENING 

P-01 

N -01 

E- 0 I 

P -02 

( N-02 

EXIST ING 

TRIO AERIAL CABLE 
SURGE INVERTER 

WALL MID NEAR VENT PIPE 

PRNCIPAL IT.P.E.O. NO. DAM. 
DOWER r. .2/0 3 
IIANACIR 

RING 
DATE 

ENGINEE 

E-02 

(18 

X-02 

E-X-02 

NEW 
MAIN SWITCHBOARD 

MAK DAM 

D19GN VMU 41102 

NO. 

M 
DAM 

*malt FS Ca6iM.F.I0 
AldENDUENT 

vla 
NINES 

A 

PiTmKTION/KmAx 
MECO( 

DATE 
DRAWN 09.41 

CITECXED 7A'3 &NE... of, 

B D 

PP 1-01 

CP1-01 

CP1-02 

CP2 02 

113-P1 

NEW 
MOTOR CABLES 

S/STEEL JUNCTION BOX 
MOUNTED IN PUMP WELL 

PUMP No.1 

113-P2 

NEW 
MOTOR CABLES 

S/STEEL JUNCTION BOX 
MOUNTED IN PUMP WELL 

REFLUX VALVE 1 

POSITION SWITCH 

PUMP No.2 

FT9 ) 
CP3-01 

U342 

P-SP-001 ) 

C11 

C12 

C13 

JOB 1-111 .---r""-----"- 
BliSbane .------._....,_ 1W 7070, rAcaws.dmr 

1 ( er 1 . 

015614.3/0 IllAme.'44 
' -----40*A011%1MOOW 

co AA r Ili .101,7w4-$1.o.a., 

STONEY Na. rub coo, 

SURVEYED 
A.N. (yam 

C30 

113-P3 

NEW 
MOTOR CABLES 

S/STEEL JUNCTION BOX 
MOUNTED IN PUMP WELL 

REFLUX VALVE 2 

POSITION SWITCH 

PUMP No.3 

RELOCATED 
SUMP PUMP OUTLET 

WALL MOUNTED 
NEAR AIR VENT PIPE 

EXIST ING 

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 

NEw 
FLOWME TER 

SENSOR 
RHS OF DRIVEWAY 

Rs LAI- 23 \,0(_\, 

REFLUX VALVE3 
POSITION SWITCH 

SUMP PUMP 

REF / 

J L 2o03 

1 

I 

ISSUED FOR 
CONSTRUCTION 

PROW.1 

BRACKEN RIDGE No.. 1 

SEWAGE PUMPING STATION 
SP211 

MAIN SWITCHBOARD 
CABLE BLOCK DIAGRAM 

H 

Tr I OF -I SHEETS 

ArtttO 

3017/21/60 
-I 
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al ELECTRIC 

II 

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 (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 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 522 of 573



1 1 

CUSTOMER NAME: /AC-)a)/6/416;''57-41.1C%-ic)?"V6e/ (j1".6( SWITCHBOARD ID: 3 P2-1/ 

LeCTRIC 
TEST AFORE YOU TOtrH 

TEST SHEET 

CUSTOMERS ADDRESS: (.,( ei-'4 664000-) 57- oe.6- 

N? 02172 

DATE: /7 /Vol- 
JOB No.. Tec:P 7C)c) 

C/B 

NO. 

CABLE 

SIZE 

; C/B 

SIZE 

N 

NO. 
CIRCUIT DESCRIPTION 

VISUAL 
INSPECTION 

CORRECT 
CIRCUIT 

EARTH 

CONT. 

A - E 

MQ 
N - E 

M Q 
A - E 

VOLTS 

A - N 

VOLTS 
0-0 

VOLTS 

RCD TEST Fault loop 
Impenclance 

measurement mA mS 

1 F 3 °I S 150 -- P (--iP \ Po.a ea 1 () 15 - 50 911-9i .z-5° - 4 :30 - - 
1.-?-, `15 160 - POVA9 2 Po,,x-R %/ 0,IC 0.(Z42,0 -z.5,0 - 4-30 

3P3 ci5 1-50 - (33 iN 9 9c),,eg- I V 
5- 1 0 -- -- - 

-c4 ). 5 5.04, "P"*J''' P:De-, k Cac..rttOL- ./ `/ D'o5 /p0 - -05z) - ,---_ -- 

1. s 5a0A 1-egt-4 ?o,,-A4' 1_ C....svr-Yrec4- :// Cl .05 / OP -. -1, Sc:' :::i - -- - - 
r \ . 5 5tc..-41 Teg,is R.),-1P %Co-roc-e,,L_ U O Tcyko - a. Sc - -- --- 

T I . C ki 9 - Imo,. -., \ i .,./ - .p.,_ P - 3(? r- 
T + ''; OS9 - TIA-eier-t 1- - 

P-- P - se ./M.. ..... ...... 

I. 1. 1; V 51) - .-T-,p...% 3 i / - P-P - -,C) -- - _- 

C1' 1.1; 5-094 -- P 1 (2.f2 LOX I I - r-P - ..__ ...- 

cir 1.c 5 t.,0,44 - PI_ '49...0,,c ,./ - P-P - 5c, , _____ ...- 

Gie 1 . 5 5 tAw..4 - ? ''; '- eet.....r?c, ../ I - P- P - 'c) - -- - 
L14- 1-S 1(o ML /4- Uecc. 6-1.) o A- -1,...0 -Loa 2 57c.:. rico - - 
1-15 1- 5 NI.i5 4,-T3 -../ () « -c:') 7....= z 430 .14,(.> 1- W - - 
Li(,1.5 zo n14/6 /5A GP0 ,./ I 2-00 2_,00 '1 15° 'LW - 3 -2cil 

4 4 1$7- aa --- AN G..)&u. 3 gi / I - do ,C, et-0 C..,0i..)A..)-6---c,T.70,/4. 

4 i 0 Ourz_er 
/ 

_2,Y-2 01-, --LSP 1Prqso' ) 4.1.7,Q -' ---"" 

TEST EQUIPMENT: (-to e (7-.5 v 06666.,e) 

SERIAL NO: erk, 9 02_7 547". 1 74 
TEST DUE DATE: 0443 

NAME: /146e F,e,q0,JK5 

LIC NO: 389e35. 
SIGNATURE: 

SJ-61 ISSUE 2 
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CUSTOMER NAME: kvict< 

CUSTOMERS ADDRESS: A-J 

TEST E :FORE YOU TOW"1-1 

TEST SHEET 

4.7E41 SWITC BOARD ID: 

g z /06E ,e9 

N? 02173 

DATE. 

-- JOB No .a> 

C/B 

NO. 

CABLE 
SIZE 

C/B 

SIZE 

N 

NO. 
CIRCUIT DESCRIPTION 

VISUAL 
INSPECTION 

CORRECT 
CIRCUIT 

CONNECTION 

EARTH 

CONT. 

A - E 

MQ 
N - E 

M Q 
A - E 

VOLTS 
A - N 

VOLTS 

o-13 
VOLTS 

RCD TEST Fault loop 

mA mS 
Impendance 

measurement 

L _./0 , /(;. jcipii0/47,0 14Je ,7 0.4. 2 c&c, - 01 2'5c--) - 4-30 - 
Q ) Cf7 AMP P Aln P afteCt- , - 1,- p c, ets>,15440 - 

T2PAa-1 o-c-Z" 0 _ ..._ 

p, ; 9-c4taz 4E0 (....o.YA tAA-) ij I-) 0 ZGO k CLC) 250 150 I-- 

%5 C-115X1 (-430 bNg-., C90-3 1-1PNN .--ie, -,/ ec) .242.0 ) C4::4C 
jj "1-47; 4 T-- - 

TEST EQUIPMENT: 

SERIAL NO: 

%fox', riv 
9of1-7 

TEST DUE DATE: V /"43 

NAME: /e /e C-R99Ae'C 

LIC NO: 

SIGNATURE: 
SJ-61 ISSUE 2 
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I 1 

ELECTRIC 
QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH-005 
ISSUE NO: 3 PAGE 1 OF 2 

SWITCHBOARD AND CONTROL PANEL 
SWITCHGEAR ASSEMBLY 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: 1,,1"rEart-E.Otte* B,, 
LOCATION / AREA: PS .).... 1 I 
DRG NO: 3c, ii / -7_ 1 / vi 

TEST EQPT: V \ SLA-t- -Ito Wee...I-tar.) 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

Engraving 
1 Labels level (^") 
2 Legible (letter height as per specification) ( ) 
3 Fixing ( - ) 

4 Material as per specification ( Vf 
--- 

Jet/din rail 
5 Level .1 

( ) 
6 Fixing ( /) 

Earth and Neutral Bars .. 

7 Neutral no. of holes (- ) 

8 Earth no. of holes ( 2- ) 

9 Neutral bar no. screws ( - ) 
10 Earth bar no screws (1- ) 

11 Neutral bar hole size (- ) 
12 IskokAral bar hole size Tti(). 

G.-sit-qv kifda: 
Equipment 

13 Equipment Layout ( 
14 Correct Equipment ( / 
15 Equipment level ( Z 
16 Equipment fix ( 

CHECKED BY: / il.5 
/ Vo APPROVED BY: 

SIGNATURE: DA E: 

ELECTRICAL LI E ' NO:28105- 
SIGNATURE: DATE: R 04( 

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in 

/eh accordance with the prescribed procedure and that such work complies in every respect with the 
MIVrequirements of the Electricity Act 1994, 1Wk.and AS3008.1 1989. 

0/4 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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ELECTRIC QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 005 
ISSUE NO: 3 PAGE 2 OF 2 

SWITCHBOARD AND CONTROL PANEL 
SWITCHGEAR ASSEMBLY 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: i-Arr:ert e0/7-& 0.><- 

LOCATION / AREA: 2 1/ 
DRG NO: 

7 0/b i b 

TEST EQPT: VOCh/2-- 
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 

( ', 
( ) 
( 

( ); 
(t 49) 
(A/A) 
WA) 
( r 
(4/A ) 

('7 
( 'n (A 
( 

( 

64.474)5. 

CHECKED 
SIGNATURE: 
ELECTRICAL 

BY: JE/lf 
AT 4/ J 

LI E NO: 0 .47 

APPROVED BY: 
SIGNATURE: DATE:,,ZF/6 

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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ELECTRIC 

SWITCHBOARD METAL 
AND PAINT INSPECTION 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 010 
ISSUE NO: 3 PAGE 1 OF 2 

PLANT: r-)--,1-616-4 E-Cips V g c"c 
LOCATION / AREA: 21) 
DRG NO: 3on /-24,--1 

TEST EQPT: Nil 
TYPE: 
SERIAL NO: 

5 0 ch.- 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

1 Check materials (eg. type and thickness) ( 4 
2 Check IP rating ( ./ ) 
3 Check folds/ensure no dents (J) 
4 No gaps in join ( -4 
5 Flush welds ( 

6 No spot welds (A) 

7 Partitions in right location as per drawings (---) 

8 Position ( /) 
9 Cable cut outs ( %.4 

10 Plynth size ( --) 
11 Eye bolts (-) 
12 Hardware ( 4 
13 Gland plates ( - ) 
14 Gland plates position ( -) 
15 Doors ( / 
16 Ready to paint (--) 

CHECKED BY: /1/C /C 5 ki /7/.° APPROVED BY: 
. 

SIGNATURE: e DATE: SIGNATURE: DAT 
ELECTRICAL LI EN NO: 307 0.6- .;& Voc< , 

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. 

Nk rt`k fc5\)1 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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ELECTRIC 

SWITCHBOARD METAL 
AND PAINT INSPECTION 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 010 
ISSUE NO: 3 PAGE 2 OF 2 

PLANT: 1-.-1Tr--er e-01 ft re.. Sc"4" 
LOCATION / AREA: 7 1) 
DRG NO: 30,11 1 1 

TEST EQPT: Ul 5L.0-t- 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

17 Paint colour ( - ) SWAltf55 

18 Paint specification ( - ) 
19 Board assembly ( 4 
20 Hinges ( 4 
21 Door seals as per specification and drawing ( '4 
22 Paint inspect ( - ) 

CHECKED BY: " 4/6 //1 S 
AI 100 APPROVED BY: 

SIGNATURE: '''.' ' -:/DATE: SIGNATURE: DA 
ELECTRICAL Lit - , CE N) ay" E36- 

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 

CABLE SUPPORT SYSTEM 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 035 
ISSUE NO: 3 PAGE 1 OF 2 

PLANT: $ P 'Z. /1 
LOCATION / AREA: Leigg fisiell Let -t_ 
DRG NO: 3o/7 7 Li- / /07 - 09 -11 

TEST EQPT: VI 5 azi-k.. 

TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Check access of complete route of cable support system 
is clear. 

Check complete cable route complies with approved 
construction drawing. 

Check support brackets and spacing as per approved 
construction drawing. 

Ensure cable ladder/tray as per approved construction 
drawings. 

Check support levels as per approved construction 
drawings. 

Check radius for bends and tees are as per approved 
construction drawings. 

Ensure no burrs or sharp edges on the side to which 
cables are attached. 

Position the support system to give adequate access for 
inspecting, replacing or adding cable. 

Provide slightly curved support surface under cables 
leaving the tray or cable ladder to protect the cable 
sheath from impingement by the ladder edge. 

( I) 
( sl) 

( I) 

( I) 
( li 
( /) 

( I) ) 

( -4 

( '' 

CHECKED 
SIGNATURE: 

BY: M /4 ,e5 
DATE: 9///of_ APPROVED BY: 

SIGNATURE: DATE- - & 

All applicable item ite1 have been checked - YES/NO 
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ELECTRIC QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 035 
ISSUE NO: 3 PAGE 2 OF 2 

CABLE SUPPORT SYSTEM 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: L. / / 
LOCATION / AREA: 9,,,,, (jez_e_ 
DRG NO: 

TEST EQPT: V/ 5 ve-L./ 
TYPE: /tier--/-- 
SERIAL NO: 

e).--/ 6 Joz7 
kaoK/734./. 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

10 

11 

12 

13 

14 

15 

16 

Check electrical continuity maintained for all joints of 
cable ladder/tray over the entire length. 

Check both ends of the support system are earthed. 

Check all cut edges are smoothened and painted with 
appropriate paint. (zinc for galvanised items) 

Check that the bends; tees & joining pieces are shop 
manufactured. 

Check touch up painting done for all surface coating 
damaged during erection. 

Provide sufficient space on the tray or ladder for not less 
than 10% more cables or conduits than specified. 

( \X 

( '/( 

( /) 

( ,4 

( A 

( X 

CHECKED 
SIGNATU 

BY: M. 4,,,aes 
DATE: / 7/j APPROVED BY. 

SIGNATURE: ATE: -C,C . 

LV 
All applicable items have been checked - YES/NO 

f<Cr'\ 
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ELECTRIC 
QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 045 
ISSUE NO: 3 PAGE 1 OF 1 

CABLE INSTALLATION 
(General) 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: 7-1/ 
LOCATION / AREA: co& hi6_,... 
DRG NO: 

TEST EQPT: 1/I 5/./.0-1.- 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

1 Check approved cable schedule and cable layout 
drawing. 

( 
) 

2 Check cable drum is identified and IR value recorded. ( 1/) 

3 Ensure correct cable type, size and rating. ( N,4 

4 Check actual length against length indicated on the 
cable schedule. 

(/S 

5 Check handling facility is adequate for cable installation. ( '.4 

6 Ensure cable sheath/insulation is not getting damaged 
during pulling. 

( 4 
7 Check spacing and segregation from other cables. ( %/c 

8 Ensure mechanical protection is provided where cables 
are likely to be disturbed. 

( `4 

9 Check cable clamps/tie spacing as per specification. ( 4' 
10 Check correct length of cable is left on both ends for 

termination. 
( 

CHECKED BY: /49, 4" APPROVED BY 
SIGNATURE: DATE: f1A14 

SIGNATURE: T : 

All applicable i s have been checked - YES/N 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 531 of 573



ELECTRIC 
QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 070 
ISSUE NO: 3 PAGE 2 OF 2 

LIGHTING AND GENERAL POWER 
(Fit off) 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: (-5,2- // d 
LOCATION / AREA: eiel-e-,424...),/,06Z 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

TEST 
RESULTS 

12 

13 

14 

15 

16 

Ensure that chalked up positions of GPO, wall switches 
and wall fittings are approved before proceeding with 
installation. 

Check the self contained emergency lighting fittings are 
connected to an unswitched active of their relevant 
lighting circuit to sense power failure. 

Check installation area cleaned and made good. 

Check power outlets level and clean. 

Check lighting level straight and clean. 

(1) 
ba 177AX-- 

UM 

( 4" 
( 
1/ 

) / 
( ) 

c,./9)- CHECKED BY: //" 
SIGNATURE. DATE: /0/9c. - APPROVED BY: 

SIGNATURE: DATE;c79,- z 
/-- .<' 

All applicable 'tech Is've been checked - YES/NO 

\ IA' .(e 
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ELECTRIC 
QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH-207 
ISSUE NO:3 PAGE 1 OF 1 

VARIABLE SPEED DRIVE SETTINGS 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: 
SWITCHBOARD: 
LOCATION/AREA: 
DRG NO: 

BRAND: F(D4'4.; 
MODEL: ki to-7- 6ra© Ac 
SERIAL NO: 

FUNCTION SETTINGS 

Function Codes Data Code Factory 
Setting 
yes/no 

Function Code Data Code Factory 
Setting 
yes/no 

10 -L RoW. R.J.e. 90 . 4- 

0.b 1-1..rme UT, 4- t 

1 0 4-- Mew cee6i, 5-0 

1 o 6 t4C9-1-4zA a eit5)7 1413 

i o G 5 pee° 14-76 

201 HI ,...i Rc-cR 
3c. 6 e-rG, 

I 0 serup-z_ 
1 A-tiro 

,.,,,h 
7 01.... t-iftic el2C--Ck GC' 

1 oCa RiN-t? uf vols- 
-7_01 RactuiP b....) )-e IS 

-23 p_,_,N, 1 F_C-Pdr-i 

-2..6 'cam 2 e u,,,..,...t, 

i 1 1 '04616"2,-,0,J Fp,,, t:-.1- 

CHECKED BY: t4,r--ERNi S 
SIGNATURE: .400,40 

DATE: OP 
COMMENTS: S b,R 

t 0 ---e-, 

P0A-Ae, Papc,k,c,...,vi 
57T-T-AJ(2, 

Please refer to m erati manual for on & Data Code explanations. 
Oti 
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ELECTRIC 

"IN PROCESS" TEST REPORT 
240/415 VOLT MOTORS 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
TEST REPORT NO: QA3TR - 026 
ISSUE NO: 3 PAGE 1 OF 1 

PLANT: bk-/ 6Jet_c_ . 

SWITCHBOARD: 5P *L11 
LOCATION / AREA: i5e,,,c3;to 
DRG NO: -re P 

,)A-- 

TEST EQPT (TYPE & SERIAL NO) 
1 Kulc,</r5t9 !GM 

, 
o 4- 

3 (19061JP 
4 

Test insulation resistance IR value for all 240 volt motors at 500volt DC and 415 volt motors at 
110/olt DC prior to termination of cables. 

CIR 
NO 

MOTOR 
TESTED BETWEEN 

BRAND 
NAME 

SERIAL 
NO 

WATTS 

COMMENTS 

P/ 

P3 

ti Q1 
`.P3 

1_no el ...(z- 

e 2_670 

a 

_GG) 

to<7 
Zoo 
Zav 

Alached YES/NO 
Continued 

too vi 

100 

100 0 wr 

I w IL 
t 00 IA 

I 00 
4:00 
set2 

leo 
LOP' 
to.o 

CHECKED BY: / 
ELECTRICAL f C NO: 3 sq 

x/K 
DATE: 2/03 

APPROVED BY: 
SIGNATURE:- 9 DATE: /10/2/, 3 
ELECTRICA CE NO: &q8 5 

-rksr- 7 /kV- 
The above signatories certify that the Electrical installation work listed has been tested in accord nce with 
the prescribed procedure and that such work complies in every respect with the requirements of the 
Electricity Act 1994, AS3000 a S30 TEST iG///c4- 

\A- az' Fmigt_ 
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ELECTRIC 

"FINAL" TEST REPORT 
240/415 VOLT MOTORS 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
TEST REPORT NO: QA3TR-105 
ISSUE NO:3 PAGE 1 OF 1 

PLANT: 5 P 
SWITCHBOARD: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 

2 
3 
4 

Check motor currents - do not exceed each motor full load current (FLC). 

CIR NO. MOTOR 
FLC COMMENTS 

BRAND 
NAME 

SERIAL 
NUMBER 

WATTS TEST 
EQUIP 
READ 

AMP 
METER 
READ 

P3 2g -2-5 

061-) 
alcb I A- 5 Tem f - 

P '23 

P 1 (E1)&005 c0'4 Ko 

PI 

?a) 

GeouDrai 

Uthav<6 

10.4.X..) 

q0.0-) 

CHECKED BY: APPROVED BY: 
SIGNATURE: DATE: SIGNATURE: DATE: 
ELECTRICAL LICENCE NO: ELECTRICAL LICENCE NO: 

The above signatories certify that the Electrical installation work listed has been tested in accordance with 
the prescribed procedure and that such work complies in every respect with the requirements of the 
Electricity Act 1994 AS3000 and AS3008.1 1989 and has been connected to the source of supply. 

Jd 
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SJ Eli Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 1: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 211 Switchboard 
Incomer 
3017/21/41 Amend 0 

Process Operation Reference/ Acceptance Criteria Passed 

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 VVV 

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 Incomer and Generator circuit breaker mechanical interlock is functioning. Drawing 3017/21/41 

4. Check operation of Energex Power On phase failure relay K1 and correct signal 
is being received by RTU 

Drawing 3017/21/41 
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 3017/21/41 

6. Check operation of Station Power On phase failure relay K2 and correct signal is 

being received by'R`rtMt- 

Drawing 3017/21/41 
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 3017/21/41 
415 VAC to Voltage sensing terminals. 
240 VAC to Aux Power terminals. 
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SJ El( t. ,C21d) Pty. Ltd. 

Tests Completed By Witnessed By Accepted y T\ 
//r-ie Ceps':- /(710 E. 

Date ,77/h6-1 Date Date 
Commenti: 

(JrZ ek-i., LAI I R k *-1Q IkA/V1 Eby OA. rs/ X A Qy 
1 

Instruments Used: 

FACTORY ACCEPTANCE TEST SHEET 1 SPS 211 IC - .doc 2 of 2 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 537 of 573



SJ El( t...--,Q1d) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 2: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 211 Switchboard 
DB and Sump Pump 
3017/21/45 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 

,t..Z 

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 circuit breaker 4Q1 

Drawing 3017/21/45, 
415 vac ph to ph. ..'z 
240 vac ph to n V / 
240 vac ph to eth .../ 

4. Ensure all distribution circuit breakers are "OFF" and operate circuit breaker 4Q1 
and confirm voltage is available to distribution chassis. 

Drawing 3017/21/4 
415 vac ph to ph.-' 
240 vac ph to n r/ 
240 vac ph to eth / 

5. Ensure Sump Pump Control Circuit Breaker Q1 is "OFF" and close circuit 
breaker for Sump Pump Supply. 

Drawing 3017/21/45 

6. Confirm voltage is available to line side of Sump Pump Circuit Breaker and to 
Line side of Sump Pump Contactor 4K1. 
Close Sump Pump Circuit Breaker. 

Drawing 3017/21/4A 
415 vac ph to ph.( 
240 vac ph to n -/ 
240 vac ph to eth 

l./ 
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SJ EIE u----ClId) Pty. Ltd. 

7. Confirm Automatic operation of Sump Pump by simulating Start and Stop levels. 
Confirm Manual Operation of Sump Pump via Stop Start Pushbuttons 
Confirm operation of Sump Pump Running indicator. 

Drawing 3017/21/45 

Z 8. Confirm Operation of Dry Well Flooded Alarm relay by simulating level probes. 
Drawing 3017/21/45 

A 

Tests Completed By Witnessed By Accepted B \ k/tr"---"" . 

,,,,,,e ,4'.fc,s7- 
Date ;71,./c...,--? Date Date 44 ti /0 
Comme s: 

4.,,..) fpv0/C....1-Tr-AC 1..S 0-i..S./1.4.6-- . 
C/YC 14) ,<_Z7-/fiewe , 

4) 41-/ /9 /460C. 7 7 ? '<CI) .--(--> ,. I . ---- Cam- 6-) /7/1/ 
Instruments Used: 

Aort-A ekvsfrt-(Q C1/4'Af" 

r)4 RV NI (^JD (c eir6P, 
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SJ El( ,,C21d) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 3: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 211 Switchboard 
PLC/RTU Connection 
3017/21/46 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. 

I 
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 3017/21/46 
240 vac ph to n on power supply input. 
24 vdc on power supply output 

4. Close Laptop GPO Circuit Breaker and: 
Check GPO polarity/ 
Check GPO switch is functioni9g. 
Check operation of RCD device. / 

Drawing 3017/21/46 

5. Close Flowmeter circuit breaker and ensure transmitter power is correct. 
Drawing 3017/21/46 
240 vac to transmitter aux power terminals 

6. Close PLC circuit breaker and ensure PLC power supply is functioning 
correctly. 

Drawing 3017/21/46 
240 vac to PLC aux power terminals 
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SJ Eh is --(Q1d) Pty. Ltd. 

7. Confirm operation of door switches. Drawing 3017/21/46 

Tests Completed By Witnessed By Accepted By /k 1 A - - r a ' cA y5 7- 
Date ,R, W,-7 Date Date /V6 3 Comments. 

Instruments Used: 

,7 

,A Ne4o 6- ® Pki-r tiv ("i 2- e ,.1b./ 

c t S 

Coo ea.ik/711,jN4-7-- QCs e*C77 

(QP-9/. o (YlOv Nr feJ 
a_de /2/(,, 44"/ 

FACTORY ACCEPTANCE TEST SHEET 3 SPS 211 PLC- .doc 

0P\f/C2'2 Dr./ FA 4 :-(71 fb.A /CZ- , 

jr-Z t-f--- 

2 of 2 
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SJ El( 't.-,CIld) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 4: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 211 Switchboard 
Pump No. 1 

3017/21/42 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. Check voltage is available on line side of motor circuit breaker 1F3. 
Drawing 3017/21/42 
415 vac ph to ph 

4. Ensure control circuit breaker 1F4 is "OFF" and emergency stop is operated, 
close circuit breaker 1F3 and confirm voltage is available on line side of circuit 
breaker 1F3. 

Drawing 3017/21/4 
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 conctly. 
Voltage is available to 1K and 1KA J. - ra, 

IK-;1--. 

Drawing 3017/21/42 
240 vac ph to 

tf,kA ek 3 A..k a IL 

Ck 1.04.( 7.-t, P(4 

6. Release emergency stop and confirm operation of isolating contactor 1K2 and 
confirm voltage is available to VSD. 

Drawing 3017/21/42 
415 vac ph to ph 
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SJ Ell ic---pld) Pty. Ltd. 

7. Confirm operation of Pump 1 Digital Inputs. Drawing 3017/21/42 i/ 8. Confirm Operation of Pump 1 Digital Outputs Drawing 3017/21/42 

9. Confirm Operation of Pump 1 Analog I/O Drawing 3017/21/42 ...---- 

Tests Completed By Witnessed By Accepted B 

,a77,...;:e CA, ,N. 7 - -') 
Date 27/,A.-7 Date Date a ti 05 
Comments: 

.. , 

Instruments Used: 
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SJ El( (;-1C)Id) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 5: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 211 Switchboard 
Pump No. 2 
3017/21/43 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. 

ir 
3. Check voltage is available on line side of motor circuit breaker 2F3. 

Drawing 3017/21/43/ 
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 3017/21/4 
415 vac ph to ph 

5. Check voltage is available on line side of control circuit bre r 2F4, close circuit 
breaker and ensure: 1 

K1 Control Supply Relay is operating correctly. F57K) 0 Voltage is available to and t- 
'--- Pt4ta. 

Drawing 3017/21/43 
240 vac ph to n .../ 

6. Release emergency stop and confirm operation of isolating contactor 2K2 and 
confirm voltage is available to VSD. 

Drawing 3017/21/43 
415 vac ph to ph 7.. 
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SJ El( '(.-:-AQ1d) Pty. Ltd. 

7.. Confirm operation of Pump 2 Digital Inputs. Drawing 3017/21/43 

8. Confirm Operation of Pump 2 Digital Outputs 
carivE AO Vet( 

Drawing 3017/21/43 i Rc 

9. Confirm Operation of Pump 2 Analog I/O 

n 
Drawing 3017/21/43 

Tests Completed By Witnessed By Accepted kiVv 

Date 44 c,) Date Date a6 443 
Commen . 

PA- el NI PM I OM Ent a ILMERIIIMUMPAIWE 

Instruments Used: 
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SJ Eli LtrAC)Id) Pty. Ltd. 

PROJECT: 
Client: 
Job No. 
Equipment: 
Section: 
Drawing: 

FACTORY ACCEPTANCE TEST SHEET 6: 

Bracken Ridge Pump Stations 
Hornick Constructions 
J07002 
SPS 211 Switchboard 
Pump No. 3 
3017/21/44 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 3017/2124 
415 vac ph to ph / .. 

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 3017/21/44 
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 3017/21/44 
"'---- 240 vac ph to n V 

: 

6. Release emergency stop and confirm operation of isolating contactor 3K2 and 
confirm voltage is available to VSD. 

Drawing 3017/21/44 
415 vac ph to ph 

L-7- 
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SJ Eli [6--tQld) Pty. Ltd. 

7. Confirm operation of Pump 3 Digital Inputs. Drawing 3017/21/44 a/ 
8. Confirm Operation of Pump 3 Digital Outputs Drawing 3017/21/44 

9. Confirm Operation of Pump 3 Analog I/O Drawing 3017/21/44 7 
Tests Completed By Witnessed By Accepted By We)64"--------- 

/..-Tr.,1' CeL''77-- 
Date 27,10-5 Date Date e5 
Comments: 

I 

Instruments Used: 
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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: S PS AI/ ' 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 1.)/501)1_, 
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 

(--/). 
('-'") 
(t-') 
(L.') 

0-4 - 

( L'r 

(14. (, -4 
(kr. 
( 

( ) 

("X 

(t-i 
( ) 

(`-') 

Asc ^S 
ASS 

- 

/-I-C Y 

i6S-S 
: 7 sC 
- -.5 
elk-05 
l'ASS 
if's.5 

g\SS ...fh 
85 

f('`) 

CHECKED 
SIGNATURE: 
ELECTRICAL 

BY: 1- C-6)57 / DATh 
LICENCE NO:5329/ S//, 01 

APPROVED BY: /'--..-.-... 
SIGNATURE: DA c_A_ 

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 

SP211 Bracken Ridge Road Bracken Ridge No 1 SPS Electrical Services OM Manual

Q-Pulse Id TMS872 Active 10/12/2014 Page 548 of 573



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: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: UISOAL 
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 

( 

( 

( 

( 

(,-1 
( ,, - 

( ) 

(%r (r 
k./. 

( ). 
( '4 
( - 

(. ) 

( 

A- S5 

..... . 

A55 
. 

II 

CHECKED BY^E-e CC.'57-- / 
SIGNATURE: -.ill" DATE:,25?" 
ELECTRICAL LICENCE NO: S37/ 

APPROVED BY 
SIGNATURE: DATE;4 

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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ELECTRIC 
SWITCHBOARD METAL 
AND PAINT INSPECTION 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 010 
ISSUE NO: 3 PAGE 1 OF 2 

PLANT: 5n 9-// 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: vz5-04 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

1 Check materials (eg. type and thickness) ( I/ ..d4... 

2 Check IP rating ( 4' 0/1 

3 Check folds/ensure no dents ( r Or 

4 No gaps in join ( / ei It 

5 Flush welds ( t/r ... . IT._ 

6 No spot welds ( ,/( 04 

7 Partitions in right location as per drawings (1./r ..Q4... 

8 Position ( v( 0/r 

9 Cable cut outs ( %. 
Oti' 

10 Plynth size ( 
v( 0/Li 

11 Eye bolts ( / Off 

12 Hardware ( lir 0 if 

13 Gland plates ( / °IF 

14 Gland plates position ( '1/ or 
15 Doors 

( 

''( eiff 

16 Ready to paint 

CHECKED BY: CfiAIJ ilvc,sle5 ' 
APPROVED BY: 

SIGNATURE: G . DATE:. 
ELECTRICAL LICEfdCE 

SIGNATURE: DATb 

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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ELECTRIC 

SWITCHBOARD METAL 
AND PAINT INSPECTION 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

QUALITY PLAN: J07002 
CHECK LIST NO: QA3CH - 010 
ISSUE NO: 3 PAGE 2 OF 2 

PLANT: STs Kit 
LOCATION I AREA: 
DRG NO: 

TEST EQPT: 
TYPE: 
SERIAL NO: 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

17 

18 

19 

20 

21 

22 

Paint colour 

Paint specification 

Board assembly 

Hinges 

Door seals as per specification and drawing 

Paint inspect 

( Lir 

( i/r 
( tir 
( V( 
( Vr 

a tr 
at7 

NI 

ai 
°17 

CHECKED BY: C /1 40' /11-a- one" 

SIGNATURE: (7(-------- DATED/ /, 
ELECTRICAL LICENCE NO: 

APPROVED BY: 
SIGNATURE: DATE* 

OZ 

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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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) 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: 
TYPE: Aor91Yr-7/r(-) 
SERIAL NO: 5030g-5,- 

ITEM 
NO 

ACTIVITY DESCRIPTION CHECKED 
(TICK) 

Comment 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Note: 1. 500v applied prior to 2.5kv 
disconnected prior 

MEN disconnected. 

(.L2'. 

(IA/ 

(1/4-r 

( '-r 
(i/r 
() 
(%4 

(/ 
7.- 

( 
:.....) 

(- 
(1'1. 

..../. 
( ) 

41/10 

sc.ok/ 

,I)"/Cr 

:)t-"`Ik-1 

C?"::, 

c>o 

ex:::. 

...... 
c70 

00 
C9C) 

0.0 
0 

/C-(> S 
i, C.4.(Cw T_ 

. 2. Ensure all electronics are 
to testing 

Rated insulation voltage 

Disconnect control circuits and all electronics 

Insulation test - volts 

Insulation test - Red to White. 

Insulation test - Red to Blue. 

Insulation test - Blue to White 

Insulation test - Red to Earth. 

Insulation test - Red to Neutral. 

Insulation test - White to Earth. 

Insulation test - White to Neutral. 

Insulation test - Blue to Earth. 

Insulation test - Blue to Neutral. 

2.5 KV 

Insulation test - Earth to Neutral with 

CHECKED BY: 674('57- //,.., 
SIGNATURE: DATE: .2Y/V° 1 

ELECTRICAL LICENCE NO: S-377/ 

APPROVED BY: 
SIGNATURE: Diy &e., 

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 
I 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: 
LOCATION / AREA: 
DRG NO: 

TEST EQPT: ".)47/ Mil'ar 
TYPE: 1=4_4(4 
SERIAL NO: 74?603/5- 

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 

( k'r 

(1-4 

(Li 
('-') 

(.'-) 

( L)" 
( -2r- 

(4X 
( tA/ 
i./ 

( ) , 
(X 
(1 ( 

/ S 

rA5S 

&S 
/45S 

AS 

Asc 
IASC 

../b 
fAs5 

.fh.S... 

If\ 5 

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 CT's 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. 

CHECKED BY: I& _.7.- 
e144-)5-r 

SIGNATURE: -4/- DATE:} 74 1:73 
ELECTRICAL LICENCE NO: 375'/ 

APPROVED BY: ../P- 

SIGNATURE: i, A TE. 

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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MAIN SWITCHBOARD 
INCOMER SECTION 
ELECTRICAL SCHEMATIC 

SYMBOLS LEGEND 

FIELD WIRING 

SWITCHBOARD POWER TERMINALS 

-0- SWITCHBOARD CONTROL TERMINALS 

O LOCAL CONTROL PANEL MIRK -TERKNALS 

-0-- YED CONTROL LARD TERMINALS 

RTU CARO TERMINALS 

El RTUINTERFACE TERMINALS 

FUSED INTERFACE TERMINALS 

-0- DISCONNECT LINK INTERFACE TERMINALS 

SCALE HIS 

DRAWING 

3017/21/41 

ISSUED FOR 
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0 
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A01-01 N 

REFER -ORG. 3017/21/42- 
01 415VAC SUPPLY 

N RWB 

02 

03 

04 

OS 

06 

2 07 

08 

09 

10 

(NI 

12 

13 

14 

16 

17- 

18 

19 

20 

21 

22 

23 

24 

25 

26 

6 
27 

28 

29 

30 

31 

7 

32 

33 

34 

35 

CUBICLE LIGHT 
IF1 101 

6A 
IF 2 

DOOR SWITCH 
1S6 102 

1N2 

flit 

10W FLURO 

PUMP 1 

1F3 

250A 

1142 

-r° 

CONTROL SUPPLY \ *4 
° 6A SPEED ADJ. (MCC) 

1000 ohms 1W 1Turn 

4N, 

INNIarloRN 
VFD SPEED REF. P9-01 

4-20mA RTU OUTPUT 

REF. LINE 67 
A01-01P 

- 
91 

is 92 

IN 93 

99 

VFD 
SO 

53 

55 

50 

54 

60 HOD 8USi 

PPN-R 

PP1-\4 

PP1-11 

10 

10 

CP1-01-1(14 

LP1-111-X.X 

TNT 

110 
1141 

1143 -1 

1(4-1 

1145 -1 

114, 

12 

1 

18 

m FAULT RESET 

179 RUN AT MAX SPEED 

COMMON 
11 

RUN COMMAND 

Si 

t I 

R 

CONTROL MODE 

COMMON CONTROLS 

/1 /1 ...71 

SELECT 

31 SETUP 2 

17 VFD 

READY 

2 

. 1 

RUNNING 

-1142 

VFD READY 

(REF LINE 431 

5 

1111_0._ 
42 I 

119 RTU 114P °mAUT REF. LINE 63 

VFD RUNNING 

(REF LINE 44) 

39 

39 

DRIVE IN AUTO 

1146 

FBEARITIG 

PROBE 

120 

121 

11(7. 

MOISTURE IN OIL 

11" IREF. LINE rt,I_1 
(..41-111-Ysi 

rHOUSING 
1 

COMMON 

17'7 

Poicek 
DOWER 

R.PLO. O. DATE 

CUBICLE LIGHT 

V.F.DRIVE 
DANFOSS VLT61SO 

36 
P4-01 

31 

23 
16, 

DIGITAL INPUTS-- 

24VDC POWER SUPPLY - 
REFER DRG. 3017/21/52 

38 
1141 -1 

(91-u_sky, REFLUX VALVE tolArt..i, 
39 

40 

SUBMERSIBLE PUMP MOTOR 
41 

42 

43 

8SkW FLC.147.4A 

MOTOR THERMISTOR 

TO RTU RS485 PORT 
ORG 3017/21/46 

CONTROL SUPPLY RELAY 
38. 

ISOLATING CONTACTOR 
S. 6,7,42, 

VFD RUNNING SPEED 

VFO DRIVE IN AUTO 
42. 

MOISTURE RELAY 1 

MOISTURE RELAY 2 

z 

44 

45 

46 

47 

48 

49 

SO 
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53 

54 

SS 

56 

57 

58 

59 
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lL1 
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. 
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. 7.1020 
32 6 012-05 
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61 

62 

63 

64 

65 
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61 
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69 

70 
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A11-0 P 

%AQ001 
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25 6 

P 

152 1 

GT 

153 2 
O Gi 
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). VFD RUNNING SPEED 

(REFER LINE 19) 

- - P2 } MOISTURE tN OIL 

112-11 

3Y 13 

%1026 

012 12 

110 
-0 

ANALOG OUTPUTS 

I. SPEED COMMAND 

(REFER LINE 10) 

Kurt OKIE 

LIAWAGER 

ENCINEOMIG 

DATE CESCH 
1/11.1 

14-11 1,100[0 IC* C.01610.(10.1 

DATE AT.TENOI4LNT 

A 

PACO) ION BLTKORK 
OO.LCATE 

B 

DATE 

on, 

CHECKED 

111 
erit.bafte Gly 

JOB ruE 

,00 TIE T/ Zia -Re .A.6, 

SSOIC1 

SURverE0 

riLo BOOK ' 

A.M. DATUM 

Brisbane vitater, 
"ow 
BRACKEN RIDGE ROAD No. 1 

-SEWERAGE PUMPING-STA.TION-- 
SP211 

/47-01 

1K 

11(4 

-1145 

STATUS INDICATOR LAMP 40001 

RUN COMMAND %0002 
IS. 

FAULT RESET %0003 
16. 

RUN ATMAXIMUM SPEED 140004 
17 

3r 

SYMBOLS LEGEND 

C-121-1sYs- EXTERNAL WIRING 

0 = MCC FIELD WIRING TERMINALS 

= FUSED MARSHALLING CUBICLE TERMINALS 

0 = LINK MARSHALLING CUBICLE TERMINALS 

01 = PLC TERMINALS 

= VFD TERMINALS 

0 = RELAY TERMINALS 

ISSUED FOR 
CONSTRUCTION 

1111''..7------scALT 
NTS 

MAIN SWITCHBOARD 

ELECTRICAL SCHEMATIC 

H 

If 1 OT 1 PO TS 

3017/21/42 
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REFER ORG. 3017/21/42 
01 415VAC SUPPLY 

E N RWB 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

CUBICLE LIGHT 
2F1 201 

6A 
212 2N2 

DOOR SWITCH 
2S6 202 ( 2141 X 

IOW FLURO 

PUMP 2 

2F3 

250A 

I- 
I 99 

2K2 
ill 91 

IPE) 

--r* 96 

--1-' 1. 92 97 

_.1.-O e 93 98 

I VFD 

jinn 0. S 

53 IIIIIR'll . SS 

60 MOO &IS II ltvI_ 

CONTROL SUPPLY 
2F4 
6A SPEED ADJ. (MCCI 

1000 ohms 1WiTurn 
50 

54 

P9-02 
4-20mA RTU OUTPUT 

VFD SPEED REF. 

REF. LINE 67 
A01-02P 

20 0 

2N1 

CUBICLE LIGHT 

. V.F.DR1VE 
DANFOSS VLI6150 

SUBMERSIBLE PUMP MOTOR 
85kW FLC=1474A 

MOTOR THERMISTOR 

TO RTU RS485 PORT 
ORG 3017/21/46 

210 

2K3-1 

2K4-1 

2KS -1 

\ 213 
1.1118 RUN COMMAND 

14 
11116 FAULT RESET 

21\ r29 RUN AT MAX SPEED 

212 

SI 
+I 

R 

CON ROL MODE 

COMMON CONTROLS 

COMMON 
12 

SELECT 

32 SETUP 2 

27 VFD 

READY 

I 

RUNNING 

°4 
5 

1. 

39 

39 22 

DRIVE IN AUTO 
221 

2111 

2K2 

VFO READY 

(REF LINE 43) 

VFO RUNNING 

(REF LINE 44) 

6-20mA 
RTU INPUT REF. LINE 63 

21(7 

MOIST STATOR 

(REF 47) 

M. X 
ROBE 

CPI -01 -XX 
1-BEARING 

PROBE 

C/E 

- 
24 

HI1- 

V12K6 

'51 
17 

'Ts' CP/-01-XY, 
11- HOUSING 

COMMON m 
C/E 

117 O 

MINAL BOX 

MOISTURE IN OIL 1.0 
(REF. LINE 49) 

N7-01- 

to ci;,.t.,9 S'21 

CONTROL SUPPLY RELAY 
38. 

ISOLATING CONTACTOR 
5, 6. 7. 42, 

VFD RUNNING SPEED 

36 

37 

38 

39 

40 

41 

42 

43 

45 

49 

50 

SI 

52 

53 

54 

SS 

P5 -01 45 

00mA 

CPI-01-XX 

2S3 

_ . 

DIGITAL INPUTS 

14VDC POWER SUPPLY - 
REFER DRG. 3017/21/53 

2K1-1 

REFLUX VALVE (p2 _02 _y,y, 

013-01 

66 NS 

O 013-02 

013-03 

2S2 
10 013-04 

2K2-1 

210-1 

READY 

\RESET 
2 

013-05 

013-0 

013- 

013- 8 

RUNNING 

5 ------(3-111 
2116-LO 18 013 10 

013 9 

All Ile _Air If 2K 

P7-02 

50 
0 D CH3-01 1----\> CONTROL SUPPLY OK 

Z1033 
____50 01 3---1, 0 2 } 

REFLUX VALVE OPEN 

XI034 
013 -03 --N 

1----\ T LOCAL START PUSHBUTTON 

X1035 
D13-04 

X1035 
530 

LOCAL STOP PUSHBUTTON 

r-----\ X1036 
5:;_a_ D13-05 ),._ 

EMERGENCY STOP PUSHBUTTON 

10037 
545,_j n,, --- .,,-06 ..)._, VFO AUTO SELECTED (NO KEYPAD CONTROL) 

341038 

St___1,___( 013-01 -_.. 
.(----\ i VED READY 

X1039 
S1 9 013 -08 )--t LOCAL RESET PUSHBUTTON 

X1040 

10,_<VFD RUNNING 
DI3-09 

XI041 

9 C1 11 /----\} MOISTURE IN OIL 
C113-10 

141042 
12 KoisTurn SP/Me 12 D13 -11 

13 
XI043 

MOIrAttftr111-TERMArgok 5-P4A C" 

X1044 

DIGITAL OUTPUTS 

24VOC POWER SUPPLY - 
REFER ORG. 3017/21/5S 

98 

56 D01-06 >1_7; 
NOD DRIVE IN AUTO 57 

2(72.1_.(>421_09 100 

42. 

MOISTURE RELAY 1 

MOISTURE RELAY 2 

58 D01-08 > 101 

59 

L.r.A.ie 
6o 1S" 

61 

62 

63 

64 

65 

%MOOS 

All -OS P8-05 

D01-05 

D01-06 

111 

O 

DI3-12 

N1-02 (, 

2H1 

- 2K3 

126 

001-07 

1-08 

2K4 

All OSP 

ANALOG INPUTS 

WO RUNNING SPEED 

127 7 (REFER LINE 19) 

66 ANALOG OUTPUTS 
XAQ002 

67 

68 

69 

70 

A01-01 P9-02 156 

A01- P 151 4 0 
SPEED COHMAND 

(REFER LINE 10) ' 

STATUS INDICATOR LAMP X0005 

RUN COMMAND X0006 
15, 

FAULT RESET X0007 
16. 

RUN AT MAXIMUM SPEED X0008 
17; 

ro kac 
.3- 

SYMBOLS LEGEND 

-5"n-111=- = EXTERNAL WIRING 

e = MCC FIELD WIRING TERMINALS 

= FUSED MARSHALLING CUBICLE TERMINALS 

0 = LINK MARSHALLING CUBICLE TERMINALS 

O = PLC TERMINALS 

_ VFD TERMINALS 

0 = RELAY TERMINALS 

ISSUED FOR 
CONSTRUCTION 

1 

4.--.4',, .0:int. etio.mitkf Awe" - 
II 14 .41 MOOED at 04 TM I01 iriP-.' 

NO. DM TINS 

PRINCIPAL 
D ER 

R.P.E-CL !C. DATE NAME DATE 

MANAGER DALE DEsot VMJ 

PRCUCT1ON NETWORK 

O 0.ECATE 
POE 

A B C 

CHECKED 

111 
OEU 3.1O214. 1-Ite. A.4.1 

ca, 9.,R,Eyo 

D 

All OATI.A/1 

e - 

Niter 
PROILL T NNE 

BRACKEN RIDGE ROAD No. 1 MAIN SWITCHBOARD 
S-EWERAGE -PUMPING- SfA-TION -PUMP.2-s--143:4A-851c-W----- 
SP211 ELECTRICAL SCHEMATIC 

FI 

stm.1 NTS W 1 Ort STETTS 

._31117/21/43 
AMEND - 

A 
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. REFER DRG. 3017/21/41 
01 415VAC SUPPLY 

E N RWB 

02 

03 

04 

OS 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

.22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

CUBICLE LIGHT 
3f 1 301 

DOOR SWITCH 
3S6 302 

3H1 
CUBICLE LIGHT 

6A 
3F2 

CC:0 3N2 
10 

10W FLURO 

PUMP 3 

-3F 3 

,250A 

3K2 

-r° 

CONTROL'SUPPLY 
3F4 

6A SPEED ADJ. (MCC) 
1000 ohms 1W num 

VFD SPEED REF. 
4-20mA RTU OUTPUT 
REF. LINE 67 

310 

E STOP 

1:-C) 

{ A01-03P 

H 

SCRN 

la 9! 

92 

'a 93 

P9-03 

50 

S3 

SS 

60 MOO 81/Si 

P41-,41 

Vin-B 

311 

3:21 ,13 
/11.78 RUN COMMAND 

3K4-1 
14 FAULT RESET 

3K5-1 

Si 
LI 

L R 

CONTROL MODE 

COMMON CONTROLS 

312 

179 RUN AT MAX SPEED 

COMMON 
12 

SELECT 
32 SETUP 2 

2 VFD 

READY 

/ 
2 I 

RUNNING 

4 I 

318 

42 I 4-20mA 
319 RTU INPUT REF. LINE 63 

39 ( 

3N1 

K2 

3K1 

VFO READY 

(REF LINE 43) 

VFD RUNNING 

is. (REF LINE 44) 

39 

DRIVE IN AUTO 
45 

ISTURE IN S 

EF. L 

N-`t. 

ERM. B I X 
PROBE 

3 in-111-*XX 

PROBE 

css3 -01 -1,1.0 r HOUSING 

/717 
COMMON 

P7- 0 

awe"' S- 

13K6 

MOISTURE IN DIL 

(REF. LINE 49) 

To c.i-i-t/c- .3- r - r -dray -In itausitor - 
S44 WWII HA (66/114(101 

' 

PRNCp 
ENGLER 

&PLO NO. arc 

10/4AGER 

DELEGAT 
PRODUCTICAL / WINNOW 

E 

CESCH VMU 

OATE 

OAK 

V.F.DRIVE 
OANFOSS-VLT61S0 

36 

37 

38 

39 

SUBMERSIBLE PUMP MOTOR 
856W FIC.147.4A 41 

MOTOR THERMISTOR 

TO RTU RS485 PORT 
ORG 3017/21/46 

CONTROL SUPPLY RELAY 
38. 

ISOLATING CONTACTOR 
5.6.7.42. 

VFO RUNNING SPEED 

VFD DRIVE IN AUTO 
42, 

MOISTURE RELAY 1, 

MOISTURE RELAY 2 

JOB TILL 

ACAO rUE 'oozy-A.-Neva./ 

SURVEY N. 

A B 

lichAae City Stityrtal 

0 

A.N. DAWN 

43 

44 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

6 -01 

CP1-02-101. 

500 A 

3S3, 

DIGITAL INPUTS 
67 

24VOC POWER SUPPLY - 
REFER ORG. 3017/21/52 

3K1-1 

REFLUX VALVE tp3-tyz_x/, 

3S2 

DIG -01 

014-02 

014-03 

DI4-04 

88 
O 

ESE T 

30-1 

31(7-1 

READY 

2 

014 -OS 

N6 

12 2 ( DI4-01 --- > 0 0 r-- 
%I049 
CONTROL SUPPLY OK 

73 3 014-02 
j -\ )-- REFLUX VALVE OPEN 

X1050 ( 014 -03 -)- 1.- \ LOCAL START PUSHBUTTON 
71051 

74 4 
0 

014-04 
LOCAL STOP PUSHBUTTON 

3:1052 
, 

D14-05 
EMERGENCY STOP.PUSHBUTION 
XI053 

01446 17 1 r 014-06 

D14-07 78 8 014-01 

-0 

D14-08 79 9 014-08 /---1 
DI4-09 80 10 ( D14-09 r--- - 

RUNNING 

17 3K 

(a 

DI4-10 

11 

81 11 

0 

82 Iz 

( 014 10 

014-11 

17 

P7-03 

001-09 

56 I201-1.>0 

51 . 001-11 / 
. 58 Cr101-.12_ \> D 

los 
O 

11 

O 

12 102 

13 

a 
14 
fl 

103 
O 

104 
O 

59 

\./ 70 
60 C,Z. 491/..e: ) 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

DIGITAL OUTPUTS 

24VDC POWER SUPPLY - 
REFER ORG. 3017/21/55 

D01-09 

001-10 

D01-11 

001-12 

XA0003 

A01-03 

I 

P9-03 

A01 03P 

160 

161 6 

112 
O 

014-12 

10-03 

ANALOG INPUTS 

1 VFD RUNNING SPEED 

(REFER LINE 19) 

ANALOG OUTPUTS 

SPEED COMMAND 

(REFER LINE 10) 

..".pRojEcT 

Brisbane BRACKEN RIDGE ROAD No: 1 -Water]. - -SEWER-A-6E-PUMPIN6--StFAIION-- 
wroarft," SP211 

3K4 

31(3 

31(5 

VFO AUTO SELECTED N40 KEYPAD CONTROL) 

:41054 

VFD READY 

X1055 
- 

LOCAL RESET PUSHBUTTON 

X1056 

VFD RUNNING 

X1057 

MOISTURE IN OIL 

XI058 

MOISTURE IN STATOR 

71059 

MOISTURE IN TERMINAL BOX 

%I060 

STATUS INDICATOR LAMP -X0009 

RUN COMMAND :40010 
15. 

FAULT RESET X0011 
16, 

RUN AT MAXIMUM SPEED X0012 
17, 

3s- 

SYMBOLS LEGEND 

--42P12"- r EXTERNAL WIRING 

O r MCC FIELD WIRING TERMINALS 

r FUSED MARSHALLING CUBICLE TERMINALS 

O r LINK-MARSHALLING CUBICLE TERMINALS 

O r PLC TERMINALS 

r VFO TERMINALS 

0 r RELAY TERMINALS 

Tau 

MAIN SWITCHBOARD 
-PUMP 3----14-771 A-8 SkW 
ELECTRICAL SCHEMATIC 

ISSUED FOR 
CONSTRUCTION 

um( NTS . 

3017/21/44 
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... 

fROn ORAwolG 3001(21/4.1 

351 

352 

353 

354 

355 

356 

351 

358 

359 

360 

361 

362 

363 

364 

36S 

366 

367 

368 

)69 

370 

371 

372 

373 

374 

.375 

376 

)77 

378 

379 

380 

381 

382 

383 

384 

3135 

3136 

387 

3430 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 

E rt 
/ 

R 
/ 

N 
/ 

B 
tot 

OTSITROUTIOR 50400 
WO 

. 61A 

oc___r_ 

oc _..... 
...---. 

i 

j...... 

NEUTRAL OAR 

11 TELENET 

1 

EARTH UR 
1 

24 

SPARE 

14,,C7- 

PS 

- MY -0.±..1.4 te.......0- --- WEI 

- Kt ERNA -0--LZ 
IS 

44.........°- - 
20 ISA SID 

DRY WELL 
GPO 

..-0. .14 '..eD 11066K1f1 

Sekla 1(....±.....0 

12 

00SO4G 

SUMP PUMP COMPARTMENT 
wejro- --- I I K 

i 30 EDO 
I I PIOUNTED 

-o..i6 
491 OVERLOAD WAY : co Sh030 

____4.....,.., 

-74...__.-40 -6.18611111 77_ 
-1. 1.11-1 

/ M \ 
i 1-- ------frr1-7i'-' ' 

74 SPARE I 

\ 3 '1, i 
. 

-.... z_. _ _ _____.,ix-L7,___ 

X sratf i 

6_ .../ 

oYERLOA0 Ralf 

a I CA 

Knit RELAY 304, 311, 

D1TRA-11 

111 

x SPARE I 

iL POLE OrSTR680143N CHASSS 

I 

I t\\ 

FL DIY WELL FLOODED 

I 

10 
IC/TRAL 
0 sat 

116 
I 

1111.7 RELAY 

In 
N I0 LEVU 4) 

r ° ' DRY WM FLOODED 
Wit Urn KAM Ill I 11111111111IIL 

0- EMI 1 I 67J8 

1111 
STOP. 04I 

131 0 

1 

. sum Emutock 
r - , .. . .., .. , , 481-1 

8._ 

t 
I , 00-04 402-1 P3-41 

STOP ELE011000 

:- - r 
:- - r , 

TL. 1410.1-1 011-16 
13-,.. 

, ON -/1 i - 11141-2 . 
I 

3 11113-1 P3-11 . 111-112 
La 

......---- , 
I. 

E 

6411 PDT:EOM 06116(101 Da 
660064E111 

SUMP PUMP LEVEL CONTROL 

RY ITU 

L FAD 

(.13005 

CPO IllI 
0.4 tscumitoN 

/6 1;1. 1 

YSTE11 

WI, PUP -11)1 RELAY 

361, 116 

SIPIP PIMP - RUN IIINCATO1 

SOD. PUP -1A611 

19S 

SUP Pure -10,0014 

SW. PIMP 1AIA.1 

DRy WOLL 16000(1) ALARM 

DRY wELL Ft00000 RITER6EK0 

WEE wit surtauJt.X 4EvEt SWITCH 

r 

4 
SLAW/66Ra 

LEVEL 

PLURTU COMPARTMENT 

1 

-_j 

1171) RELAY )11. 

I 
VOTES 

: t 14TRIPILAY OP SW1104 SETTING ARE AS FOLLOWS. 

I 
SW / ON 

SW2 OFF 

SW3 OFF 

SW,. OFF 

SWS OFF 

SW6 OFF 

SYY*301.S ((GOO 

TIM WOK 

twosome rowol ittastuS 

541106200108 masa rommts 

ux4t tormot. rugs. wesis neous 

-0- wo comma (ARC TEMIKAES 

Inv GOO tatINALS 

1:1 ITV 07ERFACI 7ERNMA.5 

--iv FIND MICRFACE IMMO 

-0- (050:10ECT EtERFAa MOWS 

_J 

pRIFICAPat. 
MIKE% 

1.11.0. IQ. OAK 

WAWC.ER 

Ericumfac 
DOE 0111 

mu)cpcm/Kritatic 
Di-LEGATE 

0470 
01011111 VIV 

CHEMED 

iii 
54-44.04 Cay 

/36 fli£ 

Arro nix )0572nS-0...0.0-, 

SURKT Ib 

SURNETE0 

nC10 00010 

A.N. DUNI 

Brisbane ./ &c64,e; 
VVater)j=t%%ft.0%i _w0101okft0ftlaO 

PROTECT 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

B C 

*VOILE 

MAIN SWITCHBOARD 
DISTN. BD & SUMP PUMP 
ELECTRICAL SCHEMATIC 

H 

ISSUED FOR 
CONSTRUCTION 

SCALE NT S te I OF I SmEE TS 

061A6(446 M AKIO. 
3017/21/45 0 

8 
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451 

4S2 

453 

454 

455 

456 

457 

458 

459 

460 . 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

471. 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

455 

456 

487 

458 

489 

490 

491 

692 

493 

494 

495 

496 

497 

498 

499 

SOO 

PROTECTION 

CROCE 

XA 

N 
0 

14.00 IC 

14TX 

RAT! POwER 
OR DN 

r- r- 

24v OC surftY TO SuKNARGE rasTENT ToRG 

301118/16 ($6 %SI 

_38.A KO 
NA 

/ PLC POWER SUPPLY 

IA. 

24. 

2' - 

24- 

/4. 

24- 

AP FOP 
GPO 

An MAGMAS TER 

FlIARIETER 

TRANSMITTER 

J- 

IC 0 

IC- 0 

DST 

SoGi 

SIG? o 
DS2 

Mdst NI 

IA 

-1--, i , .,_., s, A 7 

I f.--"--O-Ca- C": 
1R 

UNTO ON WS ti, U. 
/ CONTROL 

/1 2% OQ 20- Sc 0 Q ( Km- tz ) SITE ATTENTION ALARM RESET 

INGTA/ IIPVTS/Ot/TrilTS 

TO KC SLOT 3 

DvGS )1 anus, 

TO KC SCOT 4 
DvGS 31/17/IVS2 

TO KC SLOT S 
OvGS 741712VS3 

OVGS 3811111/ 41. 

24- 0 

414 
1.4 10 KC SLOT 

xl. N4 DwGs NNT/TvS4 

uww4 
Ni 
-- 

TO KC SLOT 
DvGs DITInVSS 

To KC SwF 
OvGS 9617131/06 

To Kt Star 
DUES 9617.1v57 

REMOTE SWITCH 

MITS RTU - MD3311EA 

FOR V0 TERTINATOT DIAGRAMS REFER 10 DRAWINGS RITI/Z1/ 41. U. 41 

PS-13 r// s/ ANALOG DELIVERY 

,-C) NI -11P -11P INPUT 11.04/ 

0)° 
COI 0 

CDT 0 

M. 411141 0 

P1.510 0 

RESET 

FIELD 

vCIOOR'S 

SPECIAL CAKE 

TCTKS 

R5 -232 COWS (RIK 
TO SLAVE 1 

/41I NRGMASTER 

140V5ENSCN 

DELIVERY p 
MAINS 

OSl 

SILT 

SAG2 

EDT 

COT 

O 

} 
GE TANLIC 90-38 

AKA I 

ilAeRKAK 

GE fAbluE 90 -93 

RAER 1 

EXRA160N RACK OACKPIAW 

OR 1,0 TO011tAlikt DIAGRAM REFER To 

DRAWINGS 3117/21/54 SZ. SJ. S4. SS. S6 ST 

SYMBOLS LEGEND 

1111.01M4 

A 56A1060/35 'OAR ToDeNts 

synolteato (0 8180 TCANNAIS 

O (DU( (Wm Putt wst04 iCaPouLS 

KD WM. (MD TIANNAts 

Q 810 CARO TERNNALS 

111T0 NTEPf ACE TOMO/5 

-0- FUSCO RITERfACIE TERINW15 

-0- CFSCCNNECT KTERf ACE 1004445 

ISSUED FOR 
CONSTRUCTION 

14.41 

DAM 

WsACCERR 

R.PLO. NO. DUE 

DATE 

PRRICP/c, 

NOCte C0451IXITOI 

AXEMNE117 

pROCIICEMG":71: / NETKORK 
DELEGATE 

DATE 

A 

NAME 

DMIGN 

DRAWN 

OIECKED 

C 

111411 iii 
1144140w 

203 f ILE 

AGA0 FILL 38112144-Re.0.dw1 

SURVEY No. 16th DOOK 

SURVEYED Alt DARN 

Brisbane 
Wafer %most.. 

PROJECT 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

TITLE 

MAIN SWITCHBOARD 
PLC /RTU CONNECTION 
ELECTRICAL SCHEMATIC 

H 

SCALE ti S Ir 1 OF 1 PRETS 

DRAWING Or 
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8 

I RTU COMPARTMENT 
HITS RTU 

I 110)311 EA 

23RDE 23VOC 

I DIGITAL 
INPUT 

0400 

SA WS( \ ROW 

CAA 
23 YOE - 

r 

--/1/44$ 2 %IX 

Cr =D 1 

SPARC 

I Do 

Oct 
0=0 

ci 

Dc2 
CCD 7 

02 

060 
CCD 

I 

I 

03 

Ono 
CCD 

I Da 

0=0 13 

OS 

0406 
a is 

I 

D6 

Om/ 
CCD 

I 

I 

07 II 

Noe 
CCD 1l 

Oct 

21 

CI= 21 

as 

4=1 n 
am 23 

1 

1 

OR 

an 

26 

CCD 
011 

as 

26 

I 

I 

I 

I 

I 

I 

1 

I 

I 

012 
=ID 21 

ROH:42 

011) 

4=1 21 

SPARE 

21.90C- 

013 
CCD 29 

1=} 
CCD 31 

32 

OIS 

GM 3) 

(069111 

S6 FUSE 

34 

con 

ROW 

ow 

E1 

L 

MCC. 
36 

SPARE 

23( 

or 
CCD 
4=1 n 

Oil 
n 

tOo 

CJ Lo 

OR 
am 41 

an 

Li a: 

092 
am 41 

1.20 

Li 66 

OM 
CCD 6$ 

Dirt 

4_1 66 

02) 
CCD 67 Li 31 

022 0122 
CIZID 

42 SO 

021 Dal 
GEM SI 

CD SE 

024 0(26 
0ID S3 

, 02S ORS 
am SS 

41. 51 

026 OR& 
0=D Si 

@ SI 

021 DI21 
CCM $9 

1 

I. 

1-bli36 r 

.1=1 64 

026 DRI 
,11. CCD RI 

Iron-z1 42 62 
24( 

on alt 
CI=D 41 

8017 -21 t=1 66 

DM 000 
CCD 65 

DC91- 

201 013) 
0=D 0) 

SPARC Li 611 

con (01(02 

NOTED EXCEPT WHERE 

2 

ALL FUSES ARE SOO 

1 

L 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 

L 

2413. 

ctoti-tz SS 

23(. 

R00-ZI RTU 

I 

1 

1 

1 

STATION ATTENTION ALARM RESET 

PUSHBUTTON 

RTU POWER I 

DIEFER DRG. 3017/Z1/46 LINE 4861 . 

1 

1 

-1 

PHASE FAILURE SIGNAL I 

ENERGEX POWER ON 
1 

POWER METER COMPARTMENT 
/1 le .,1FROM ORG. No. 3311/21/41 

24C. 

1,1 

tO 
WM30 

SURGE INVERTERS 3- -(0cg-3017/.21/-41.Line-24)-- - -- 
SO1 ' 502 S03 

SOD I 1 SO2) 

67,=. 2.0421 

I4C 

ROn- 

JSOAR 

- AL: ARM. RELAY 

"CLOSE " = HEALTHY 

' 

6141 OMI019101 conniv(. 
10 WE Am001600 

PRIG PAL R.P.4..0. ND. MX 
EKINIXR 

DATE J013 FILE 

KVA= Mgt DEVON AGAD FILE 

ENGTWERRIG 
WARN SURVEY No 

int PIRDOUCTION NETWORK DATE 

991N.LS DELEGATE CHEMED kiabsle City SURVEYED 

A C 

20112137 lity0.0.1 

DELD GOOK 

All 1:1471.99 

-oThsbc.ar: 

.1 

ISSUED FOR 
CONSTRUCTION 

PROLE) 

BRACKEN RIDGE ROAD No. 1 MAIN SWITCHBOARD 
scut NTS If I 21 1 Ills 

SEWERAGE PUMPING STATION RTU DIGITAL INPUT 1/2 ORAWNG 0. 0114 

SP211 TERMINATION 3017/21/47 
H 
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2 

RTU COMPARTMENT 
I HITS RTU 
I 1103311 EA 

I DIGITAL 
1 INPUT 

1 

1 

1 

1 

1 

I ox 

I 071 

1 D1.2. 

1 

06S 

040 0140 

01.1 Oka 

1 

Con 

1 

012 002 

D133 

036. 0134 

DIS Dos. 

SA FUSE 
ROW 

--Ng61 

LA CCD 73 

CCD IS 

76 

037 

018 

066 

000 

0617 

a70- 

OKA 

Okl 

Oki 

06.3 

OAS 

ONT 

Dist 

CCD 71 

1_3 1$ 

74717C- 26604 

11.snX- / 
7410( 

I1/4/0 

zosiol-aci" 

CCD 
14 

17 

C00 3 

73.0. 

e241-1.1 

240 
107-66 
260. 
500-LS 

71.0- 

10213- 
260 

112 
507 47 

SWITCHBOARD CUBICLE DOORS OPEN 
REFER DRG 3071/2 VSO 

00011 LPN SWITCHES 

SWITCHBOARD DOORS 

SECURITY ALARM 

INCOMER COMPARTMENT 
REFER DRG. 31371/2VLI 

140. 

11013-44 
NAN *COMER CS CLOSED 
(REFER ORG. 3011/21/121 

PLC/RTU COMPARTMENT 
REFER DK. 301tal / lF 

31.D. 

R013-1.5 

1 

1 

1 

1 

1 

1 

1 r- 
1 

1 

1 
1 

1 

1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 

1 
1 

1 
1 

1 

1 
1 

1 

1 
1 

1 
1 

1 

ALL 2USIS ARE SAO AA tAC2P1 WA( 607I0 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 

CAXC1OR OF 
17.0. k PS 

6441 

DIE 
ROCO HA (06161166 

macmarco 

A 

406(07 
01 0012CE 

SLPUNISNC 
OCTICER 

air 
Doff 

R.P.E0. HO. DAIL 
CRAIN 

CHCCITCO 

iii 
kW:4m Ck, 

L 

SEA 

-1 

BATTERY SYSTEM OK 

[REFER ORG. 301V21/36 LNE KNIR .1 

CATHODIC PROTECTION (FUTURE) 

RO-66 f 1 

". 6 . 6 
ALARM RESET 

10:63-47 

6 
POWER ON 

70172.11-11660.6.1 

ID 21001( 

OH. DATulf 

PROTECT 

Brisbane - BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

ISSUED FOR 
CONSTRUCTION 

1 

TITLE 

MAIN SWITCHBOARD 
RTU DIGITAL INPUT 2/2 
TERMINATION 

SALE NTS A. 1 OF 1 SHEETS 

. 

3017/21/48 

Aetna 
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r 
RTU COMPARTMENT 

HITS RTU 
1103311 EA 

1 

1 

1 

DIGITAL 
I OUTPUT 

I 0000 
oo 

0001 
I 07 

I 0( 0002 
I (32 Ma 

MC 

1 
0003 

D/ mm 

I P4 000C 
I . Di. MO 

I 
Nc 

0005 
os M3 

7( 

06 PO 
I MC 

I. 

0006 

ROW 

1} 
F=1 

Cl 

4=i CS 

01 PC 

7C 

COM 

0001- 

" 

(011-03 

Ill 

t" 
02 

41 In- 

SPARE 

L 

COM-04A 

DORA 

(071-048 

r 

D013A 

) SUE ATTENTION ALARM 

RTU - BATTERY CHECK 

-14VM OvOC 

DIGITAL 
OUTPUT 

008 

ROW 

I=1 

0012A 

SPARE 

I 

I 

' I 

PC 

mm 

009 

4=r 

"' 01 m3 

PC 
0010 

ft 
DM MO 

MC 0011 In 
On '0 

PC 
0012 no 

DR IC 

PC 
D013 

4=i 
0013A "' on PC 

IC 0014 0014A 02 
010 7., 

,NT 0015 DMA 03 
075 PC 

PC COM-04A 
CON 

Coil-048 00 

COM-04C 126 

Ill 

7241t0C OVDC 

CCECTOR CC 
PD. & 

724 

BRACKEN RIDGE ROAD No. 1 

PUMPING STATION 
MAIN SWITCHBOARD 

DAM MAME DATE 

IDCK03 
II CMARCE 

DATE 
OESICA IMU 

1441 
DA1C 

MOCCOMPIC0611t(031 

PIC N07.011 

A 

*elks 
SUPERMDIC ow R-P.C.O. MI DATE 

COMM 

OCC711) 

111 
britbant City 

JOB Ca 

CATHODIC PROTECTION (FUTURE) 

1 

(Cl-04C 
. 

1 10 I 

DMA 1 

10 ALARtitC0CADOM 
I 

DOTS* 1 1 

o DE-04RGKE RECIFE UNIT 
L_ 1 

1 

1 

_s 

ACV RE Nrizst7-Ac.0.6.) 

SuRvEY 

SURvOED 

mu) 8007( 

kit 01.11.fid 

Bane 
1Nater_hft 

000811 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

hiLt 

MAIN SWITCHBOARD 
RTU DIGITAL OUTPUT 1/1 
TERMINATION 

scALE NTS 

1 

2 

3 

4 

4 

5 

6 

7 

ISSUED FOR 
CONSTRUCTION <B 

I1 1 OF I SHEETS 

3017/21/49 
&ME NO. 

G 
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4 

NO, 

RTU COMPARTMENT 

HITS RTU 
MO3311 EA 

ANALOG 
INPUT 

MOD 

At00- 

A101 

At01- 

A10 2. 

610 2 - 

A.10 3. 

A.10 3- 

Al Ot 

A104. 

A105. 

A105- 

A106. 

A106 

/ 
ltio) 

r. 

AI01. 

A101- 

+at 129 
6100A. 

AMA 
CCID 1)0 

A101- 

131 

Ii 
COD 132 

13) 

C.C1) Ut 

135 

I CID 136 

13 1)7 

OED 130 

EEI 139 I 
C=C3 KO 

4=1 V.1 

CED U.2 

143 

0=13 11.1. 

_ - 
(A INOK PR01 (Om 

AMO 

24.v0C 

71404 

ROW 

ROW 

AMIA 

AMMA- 

BRACKEN RIDGE ROAD No.1 
PUMPING STATION 
MAIN SWITCHBOARD 

L 
No, PR*401,m. 

MINCER 

AN- 
IRFCuciluRIFICEIR CURRENT 

ISSUED FOR 
CONSTRUCTION 

mANACCR 

DCAWLERNC 
(WE 

14.10 
DATE 

(06M14 ta, Vt 
mosowcwr 

A 

ALS 

eivoucnoN / berm 
DELEGATE 

DRA004 

C1CCKED 

lrac OA t Xd3 FILE 

111 
Brisbane C:11 

ACAD ILL 112151-14,0.4w1 

5164cy W. 

SuRWtE0 

1113D BOOK 

kit DOW 

Brisbane "4.1- 
14/47Aiii 

pRox41 - 1114E 

BRACKEN RIDGE ROAD No. 1 MAIN SWITCHBOARD 
SEWERAGE PUMPING STATION RTU ANALOG INPUT 1/1 
SP211 TERMINATION 

B C 

04 Au MT S W 1 OF 1 WEIS 

DRAWING W 

3017 21/50 
AKN3. 
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PLC COMPARTMENT 

SLOT 

24Vdc 

DIGIT AL 

(693110(.645 

1001 

1002 

1003 

1004 

1005 

1006 

1001 

1008 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

NOT USED 

3 16 POINT 

5011E 

81PU 

ALL FirAs ARE 500 .A EXCEPT %MERE NOO 

.3 ORG. 

MARSHALLING 

TERMINALS 

ROW 11: 

P3-01 
1°) FROM 3011/ 21/ 21 

MODULE 

113 IV) 

1 

P3-02 -.1=f- 2 

P3-03 
3 

D11-01 

K 

011-01 (64) 

DI1-02 (641 

6 

DI1-02 
7 3 

D11-03 1810 DI1-03 
8 

D11-04 1814 D11-04 
9 S 

6 
011-05 1510 D11-05 

10 

D11-86 (614 011 -06 
11 

011-01 1811 D11-01 
$ T2 

DI1 08 (8k1 

-SPARE 

9 13 

011-09 (810 
10 14 

011-10 (810 
11 15 

011-11 (8I0 
12 16 

D11-11 (81, 
13 11 

D11-13 ( 
14 

011-14 

18 

15 

16 
C41-15 

19 

20 

11 

18 

D11-16 I (810 
21 

113 
19 FROM ORG. 3017/21/21 

20 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 

PLC/RTU COMPARTMENT 
10001 DOC N.. NIOnvcs. 

P3 -R1 S 

001 -t 
PUMP STATION 

J REMOTE SELECTED 

Dn `,MTR3-1 
WET WELL SURCHARGE LEVEL SWITCH 

SUMP PUMP COMPARTMENT 
FROM DOG. No. )1IT1/21/0S 

13-02 

4K2- 

OS 4K2-2 

MTR1-1 

MTR1-2 

SUTIP PUMP FAULT 

SUMP PUMP RUNNING 

DRY WELL FLOODED ALARM 

DRY WELL FLOOOED INTERLOCK 

POWER METER COMPARTMENT 
FROM ORG. No. )117/2V0-1 

K2-1 KI \ ein-o3" PHASE FAILURE SIGNAL 
SITE MAINS POWER ON 

II 1.141 O0I410101(0618.410, OW 

AHOOKENT 

PRtICDAL 
DICRKER 

R.P.L. HI POE DOE 

Nova.* 
ENCRKERRAC 

EWE 

PRODUCDCW / 
DCLECAIE 

Maw Y111 

CHECKED 

A B C 

iii 
JOO LE 

ACAD FIE )011216S2e. 0I-4 

SURVEY No FIELD BOOK 

11414.0 CRy SURVEYEO Ail OVUM 

) 

14/at& I'ro 
s.!m4ZOCP4: 

5 

6 

7 

ISSUED FOR 
CONSTRUCTION 8 

PROTECT 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 
SP211 

H 

TITLE 

MAIN SWITCHBOARD 
PLC DIGITAL INPUT 1 

TERMINATION 

scut NTS N' 1 OF I 

ORAWWG 

3017/21/51 

SKEIT 

0 
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P 

4- 

A 
1 1 

C D E 

PLC COMPARTMENT 

All fuSES ARE Sff ...A EXCEPT fruERE IMMO 

101 
FROM DRG. 3011/2V46 

P4 

SLOT 41 POINT 

24Vdc SINK 

DIGITAL INPUT MODULE 

1(613M01.64S 

144 (VI 

DO-01 NW 
X1017 2 

70018 
012-02 180 

3 

X1011 
D12-03 NW 

4 

XI020 

X1021 

X1022 

X1023 

X1021. 

X1025 

X102' 

X1027 

X1028 

X1029 

30030 

70031 

X1032 

NOT USED 

5 

1 

6 

8 

9 

042-04 1814 

012-05 (84') 

D47-06 18141 

OR -07 (Eikr 

0Q-08 1861 

10 

11 

12 

13 

15 

11 

18 

19 

20 

MARSHAL G 

TER LS 

RO 'B' 

23 

-=4- 24 

-1=1- ZS 

-4=4- 26 

P4-01 

28 
DT2-01 

00-02 

Df2-03 
30 

31 

32 

33 

012-04' 

012-05 

011-06 

36 
012-07 

3S 
042-08 

36 
01249 

31 
DU-lo 

38 
012-11 

39 
012-12 

40 

41 

42 

FROM 0476. 486/5/1-NW077 

BRACKEN RIME ROAD No. 1 

SEWERAGE PUMPING STATION 

43 

(44 (V) 

4 4 

-SPARE 

PRPICTPN.. 
Da LmEER 

DUE 

WINGER DUE 
MIU 

./Ce ILE 

Li 

P6-01 

012-01 

-02 un_41-t ...gx REFLUX VALVE 
4=11- 

DI2- 
SOomA 

1S3, 

012-04 052 

012-0S 

012-06 

012-01 

012-08 RESET 

\______5RUF/141NG 

PUMP No. 1 COMPARTMENT 
FROM DRG. No. 3011/21/1.2 

1K1-1 

012-09 - 

on-10 

1K2-1 
0 

1K7-1 
0 

READY 

CONTROL SUPPLY OK 

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 

ACJO ERE NOZTU At, A *.p 

_L. _Tien me sans ma_ _ SURVEY lb. 
I 14-111 1.0011101(O6TAAILA DUE 

CHECKED Ge. SURVEYED Alt DATUM -0AIE MeETOJENT DELEGATE 

A 

Brisbane 
vvuer 

URE 'N T so 

ISSUED FOR 
CONSTRUCTION 

?MEET 

BRACKEN RIDGE ROAD No. 1 MAIN SWITCHBOARD 
.SEW.ERAGE_PUMPING STATION_ PLf DIGIT .9121_0 - ..--... 

SP 211 

0115 CALE TS 

TERMINATION 

S II' I OF I WETS 

3017/21/52 
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2 4 
C'4 

C4 
ai 0 8 

C,1 
O O 
O 
C'e 

PLC COMPARTMENT 

All FuSES AK SO EXU1 IrHAtE tED 

FROM ORG. 3011/21/46 - 
PS HA 

SLOT 516 POINT 

24Vdc SINK 

DIGITAL TNPUT 11000LE 

(693MOL645 

1 "5 (V) 

X1033 2 
013-01 (Bk) 

X1034 3 
013-02 (Bk) 

CO-03 (Bk) 
X1035 4 

X1036 S 
00-04 0314 

043-05 (1341 
XI031 6 

X1038 7 
013-06 (86) 

X1039 II 043 -01 (Bk) 

XI040 9 
043 -08 0361 

X1041 93 
043 -09 09 (861 

X1042 

XI043 

X1044 

X1045 

.X1046 

X1041 

X1048 

NOT USED 

11 

12 

13 

14 

16 

11 

18 

19 

20 

MARSHALLING 

ERKJNALS 

ROW '8" 

wS 
FROM ORG. 3017/21/ 46 

04 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 

i-t 
*3 DATE 

NIW(Ifts (acau(ici 
Ihk110011 

A 

piNcrAt. 
oe:ActR 

-181- PS-01 

00-01 

L6 -8- 

48 -8- 
781- 49 

50 

D13-02 
SI 

013-03 
52 

013-04 
53 

DI3-05 
54 

043 -06 
SS 

DO 01 
56 

013-08 
57 

043 -09 
SS 

013-10 
59 

-11 
60 

043 

61 
013-12 

-SPARE 

62 

63 

64 

65 

66 

1LP.E.O. NO 

P5 -01 

PUMP No. 2 COMPARTMENT 
FROM DRG. No. 3017/21/42 

wow:ER 
0C?WER. 

DUE 
1W 

PRODUCTOI / 
00.00A1C 

MK 
CHECxED 

111 
0,:cloaft 

..108 ALE 

ACK1 ALE 

3 -01 2K1 1 

C 02 P1-01 -XX REFLUX VALVE (P2.- -1.1. ,,,,...- -ft 
013 3 

500mA:1st 

013-0 252 

.... 
013-05 2K2-1 

....--0 

.013-06 2K7-1 
..----° 

013-01 READY 

2.---- 
013-08 

, 043 -09 

, 013-10 

\RESET 

L 
3 

RUNNING 

6- /7 2KLO 18 

13 2KS-LOU 

5-H1 

CONTROL SUPPLY OK 

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 

A 

TERM 

SYMBOLS LEGEND 

gl"."--=-EXTERNAL WIRING 
MCC FIELD WIRING TERMINALS 

= FUSED MARSHALLING CUBICLE TERMINALS 

o = LINK MARSHALLING CUBICLE TERMINALS 

o = PLC TERMINALS 

= VFD TERMINALS 
= RELAY TERMINALS 

ISSUED FOR 
CONSTRUCTION 

WITZ63-It 

SURLY -N.-- 
S URVEYED CA1W 

-",-."--" Brisbane r.*ch BRACKEN RIDGE ROAD No. 1 

SEWERAGE_PJLIMPING_SIA_TIOIL_ 
SP211 

TITLE 

MAIN SWITCHBOARD 
.MGIT AL _INPUI.3_ 

TERMINATION 

scAtt NTS 

Dommc or 

.3017 

N I IX I SHiETS 

21 53 

8 
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All FUSES ARE SO ..A EXCEPT TOWNE NOTED 

FROM DRG. 3017/21/46 
P610} 

SLOT 616 POINT 

24Vdc SSW 

DIGITAL INPUT MOVIE 
K6 3VIDL645 

N6 
1 

XI049 

X1050 

%1051 

X1052 

X1053 

X1054 

X1055 

X1056 

XI057 

MOSS 

X1059 

X1060 

X1061 

X1062 

X1063 

TY) 

2 
014-01 

3 

6 

$ 

9 

11 

12. 

13 

14 

IS 

16 

TI 

18 

19 

20 

D14-02 18kI 

014-03 1136) 

N4-04 1Bkl 

0I4-05 IBk1 

014-06 18k) 

014-07 (86) 

014-08 18k) 

N4-09 11314 

N4-10 1814 

014-11 18k) 

014-T2 18k 

014 -13' 03 j 

MARSHAL 

TER ALS 

R 

014-14 

014 18k) 

D14-16 (8k) 

FROM ORG. 3017/21/46 

BRACKEN RIDGE ROAD No. 1 

SEWERAGE PUMPING STATION 

N6 IV) 

P6-01 
67 

N4-01 

68 --- 
69 -81- 

-8- 70 

11 -E3- 

72 

014 -02 
73 

014-63 
74 

DK -04 
15 

DIL -OS 
76 

IX4-06 
77 

DI4-07 
78 

DI4-08 
79 

014-09 
80 

014-10 
81 

014-11 
82 

83 
DI4-17 

SPARE 

84 

85 

86 

87 

88 

P6-01 

014 -01 

014-02 

PUMP No. 3 COMPARTMENT 
FROM DRG. No. 30G/21/41 

14-03 

DI 04 

0I4-0 

014-06 

014-07 

014-08 

014 -09 

3K1-1 0 
,pv-s_p-t_xl, REFLUX VALVE (pl_02 _yok 

500oYA 

3S2 

\ RESET 

3K 2 -1 0 
3K7-1 0 

READY 

RUNNING 

014-10 6- 77 3KLO 

014,1 13 LOg 

12 KS-NI 

PRVICPAI. 
OGO:ER 

R.P.1-0. WT. DATE NAVE 

ON ANNETTA TOO 

MANAGER 

LTA 
NO DATE 

RUM 101 COUtiol PROOUCTON / IIENICRK 
AATEWATENT ORALS- DELECA't 

A B 

DATE OESCN 

DATE 
CWOCED 

C 

%HU iii )00 

ACAO ft TORTLA -Rev A-4.9 

SURYCE- VELD-BOOK 

Sekbane y SURVEYED A.N. DADA' 

PRIOR T 

BRACKEN RIDGE ROAD No. 1 

SE.W.ERAGE_PJJMEING _ 

SP211 

CONTROL SUPPLY OK 

REFLUX VALVE OPEN 

LOCAL START PUSHBUTTON 

LOCAL STOP PUSHBUTTON 

EMERGENCY STOP PUSHBUTTON 

VFO AUTO SELECTED 

VFO READY_ 

LOCAL RESET PUSHBUTTON 

WO RUNNING 

MOISTURE IN NI 

MO TORE BOX 

2 

3 

4 

SYMBOLS LEGENO 

("2" EXTERNAL WIRING 
a FIELD WIRING TERMINALS 

= FUSED MARSHALLING CUBICLE TERMINALS 

o . LINK MARSHALLING CUBICLE TERMINALS 

o r. PLC TERMINALS 

VFD TERMINALS 

. RELAY TERMINALS 

ISSUED FOR 
CONSTRUCTION 

DILE 

MAIN SWITCHBOARD 
PLC.- DIGITAL INPUT L 

TERMINATION 

SEAL( NTS M 1 oF I WETS 

5 

6 

3017/21/54 A 

8 
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PLC CUBICLE 

SLOT 1 16 P0041 

24vck 

DIGITAL OUTPUT MODULE 

1[693n:1940 

P1-01 ts__. 

0001 .2 
001 -01 (Bk) 

0002 3 

0003 4 

0004 5 

0005 

0006 

0001 

0008 

0009 

0010 

0011 

0012 

0013 

0014 

005 

0016 

6 

1 

I 

9 

10 

11 

12 

13 

14 

15 

16 

19 

FROM ORG. 3017/21/46 

MARSHALLING 

TERmiNALS 

ROW 13' 

P7 10 

AR 

D01-02 181,1 

001-03 1B41 

D01-04 1041 

20 

P7-92 101 

001-05 (Bk) 

001-06 1841 

89 

90 

001 -01 (84) 

001-08 11341 

P1-03 101 

001 -09 (Bk) 

91 

92 

001-10 LBW 

001-11 (86) 

D01-12 0341 

P1-04 

001-13 (BO 

93 

94 001-01 
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